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Text addressing comments A52, A53, A164 and A213 (MAC aspects) 
Mariana Goldhamer

Alvarion Ltd.
Introduction
Comments A52 and A53, indicate the problem of the sleeping SS and the commenter proposes to take parts of the CX-DL-MAP and CX-UL-MAP and transform them in DL-MAP and UL-MAP IEs. However this solution was found to be problematic for implementation inside these messages. We propose here an alternate solution to resolve these comments and only slightly modifying the existing CX-DL-MAP and CX-UL-MAP messages.
The proposed changes:

· Specify how an SS will be aware that the broadcast information is scheduled;

· Specify CX-MAC-NO; the detailed specification of the functionality within CXCC cycles is not necessary, if the CX-MAC-NO is provided. The CX-MAC-NO should be rather included in the DCD message; an SS will know what activity has to implement based on this number. In 15.3 shall be indicated that the DCD message included a TLV indicating the CX-MAC-NO to the SS.
· CXCBI allocation is  sent only if the scheduling addresses CXCBI;
-  Power detection level is always sent; should be taken out from the MAP and added in DCD channel TLVs.
   -  The persistent allocations are not indicated, including the allocation of sub-frames inside the CX-Frame; DCD and UCD are the best for specifying it.
   -  The SS support for CX-DL-MAP and CX-UL-MAP.
Proposed solution

Here are the proposed text changes. 

Text changes

Replace the text in  clause 6.3.2.3.72 as indicated:

· Coexistence Downlink Map message (CX-DL-MAP)

The CX-DL-MAP message defines the access to the DL information during the CX-Frame, including CXCBI, and schedules the CXCC sub-channels and separated Radio signatures transmissions. This message should be transmitted during the Master DL sub-frame and has an extended relevance. The burst in which this message is transmitted shall be indicated with broadcast CID in the DL MAP.  Note that this message does not exclude the usage of the DL-MAP Message, for those sub-frames in which the DL-MAP message is applicable.

A BS shall generate CX-DL-MAP messages in the format shown in  Table 165j, including all of the following parameters: 

PHY Synchronization Field: The PHY synchronization field is dependent on the PHY specification used. The encoding of this field is given in each PHY specification separately. 

DCD Count: Matches the value of the configuration change count of the DCD, which describes the DL burst profiles that apply to this map. 


Base Station ID: The Base Station ID is a 48-bit long field identifying the BS. The Base Station ID shall be programmable. The 24 MSBs shall be used as the operator ID. This is a network management hook that can be sent with the DCD message for handling edge-of-sector and edge-of-cell situations. 


Number of sub-frames: The number of DL sub-frames for which the DL activity is scheduled by this message. The scheduled sub-frames may be not adjacent.


Relative Frame Number: The frame number relative to the frame in which the message is transmitted; Relative Frame Number = 0 indicate the same frame.





      
Persistent allocation flag: this DL sub-frame contains persistent allocations.
Radio signature flag : this DL sub-frame contains radio signature transmissions.

N: number of DL-MAP information elements 


DL preamble transmission: This field indicates if the transmission during CXCBI will start with a preamble. 

DL-MAP_IE(): the encoding of DL-MAP_IE() is PHY-specification dependent and may be absent. Refer to the appropriate PHY specification. 

The DL-MAP IEs in the CX-DL-MAP shall be ordered in the increasing order of the transmission start time of the relevant PHY burst. The transmission start time is conveyed by the contents of the DL_MAP IE in a manner that is PHY dependent.

· CX-DL-MAP message format
	Syntax
	Size (bit)
	Notes

	CX-DL-MAP_Message_Format(){
	—
	—

	 Management Message Type = 76
	8
	—

	 PHY Synchronization Field
	variable
	See appropriate PHY specification; may include MAC Frame Number.

	 DCD Count
	8
	—

	 Base Station ID
	48
	—

	 Begin PHY-specific section {
	—
	See applicable PHY subclause.

	 if (WirelessMAN-OFDMA) {
	—
	—

	  No. OFDMA symbols
	8
	Number of OFDMA symbols in the DL sub-frame including all AAS/permutation zone and including the preamble

	 }
	—
	

	 Nsubframes
	4
	Number of DL sub-frames addressed by this message

	 for (i=1; i <= Nsubframes; i++) {
	
	 For each DL sub-frame

	  Relative Frame Number
	4
	 Frame number relative to the frame in which the message is transmitted; Relative Frame Number = 0 means same frame

	
	
	

	
	
	
























	  N
	6
	Number of DL MAP information elements

	    Persistent allocation flag
	1
	b0=1 this DL sub-frame contains persistent allocations

	    Radio signature flag
	1
	b0=1 this DL sub-frame is used for radio signature transmission

	  for (j = 1; i <= N; j++) {
	—
	

	      if (mod(CX-MAC-NO/4)) > 1 {
	—
	CXCBI transmission

	        DL preamble transmission
	4
	b0=1 the first DL transmission during CXCBI uses a preamble

	      }
	
	

	    
      DL-MAP length
	8
	



b0-b7 DL-Map_Length (PHY specific); for OFDMA see 8.4.4.3 DL Frame prefix

	   DL-MAP_IE()
	variable
	 See corresponding PHY specification

	  } 
	
	For each DL-MAP element 1 to n

	 }
	—
	For each Frame

	 }
	—
	End PHY specific section

	 if !(byte boundary) {
	—
	—

	 Padding Nibble
	4
	Padding to reach byte boundary.

	 }
	—
	—

	}
	—
	—


The logical order in which MPDUs are mapped to the PHY bursts in the DL is defined as the order of DL-MAP IEs in the DL-MAP message.

· CX-UL-MAP (CX-UL-MAP) message

The CX-UL-MAP message defines the scheduling of the UL transmission information during the CX-Frame, including CXCBI, and schedules the CXCC sub-channels and separated Radio signatures transmissions. The burst in which this message is transmitted shall be indicated with broadcast CID in the DL MAP.  This message should be transmitted during the Master DL sub-frame and has an extended relevance. Note that this message does not exclude the usage of the UL-MAP Message, for those sub-frames in which the UL-MAP message is applicable.

The CX-UL-MAP message format shall be as shown in  Table 165k.

· CX-UL-MAP message format
	Syntax
	Size (bit)
	Notes

	CX-UL-MAP_Message_Format() {
	—
	—

	 Management Message Type = 77
	8
	—

	 UCD Count
	8
	—

	 Reserved
	8
	Shall be set to zero.

	 Begin PHY-specific section {
	—
	See applicable PHY subclause.

	 if (WirelessMAN-OFDMA) {
	—
	—

	  No. OFDMA symbols
	8
	Number of OFDMA symbols in the UL sub-frame.

	 }
	—
	—

	 Nsubframes
	4
	Number of UL sub-frames addressed by this message.

	 for (i=1; i <= Nsubframes; i++) {
	
	For each UL sub-frame

	  Relative Frame Number
	3
	 Frame number relative to the frame in which the message is transmitted; Relative Frame Number = 0 means same frame.

	
	
	

	    Radio signature flag
	1
	b0=1 this DL sub-frame is used for radio signature transmission

	
	
	
























	  if (Activity type within UL sub-frame : b6=1){
	—
	—

	  Number of SSURF transmission opportunities
	8
	Number of SSURF transmission opportunities used in this CX_CMI_U.

	  for (j = 1; i <= N; j++) {
	—
	—

	   CID
	16
	Basic CID of SS which transmits the SSURF message in the SSURF transmission opportunity.

	   SSURF transmission opportunity
	4
	Index of SSURF transmission opportunity.

	  }
	—
	—

	  Allocation Start Time
	32
	—

	  N
	7
	Number of UL MAP information elements

	    Persistent allocation flag
	1
	b0=1 this message contains persistent allocations

	  for (j = 1; i <= N; j++) {
	—
	

	   UL-MAP_IE()
	variable
	—

	  } 
	—
	For each UL-MAP element 1 to n

	 }
	—
	For each UL sub-frame

	 }
	—
	See corresponding PHY specification.

	 if !(byte boundary) {
	—
	—

	 Padding Nibble
	4
	—

	 }
	—
	Padding to reach byte boundary.

	}
	—
	—


The BS shall generate the CX-UL-MAP with the following parameters:


UCD Count: Matches the value of the Configuration Change Count of the UCD, which describes the UL burst profiles that apply to this map.


Number of sub-frames: The number of UL sub-frames for which the UL activity is scheduled by this message. The scheduled sub-frames may be not adjacent.


Relative Frame Number: The frame number relative to the frame in which the message is transmitted; Relative Frame Number = 0 indicate the same frame.





Radio signature flag : this UL sub-frame contains radio signature transmissions.

Number of SSURF transmission opportunities: Number of SSURF transmission opportunities used in this CX_CMI_U.


SSURF transmission opportunity: The index of SSURF transmission opportunity, as defined in clause 15.3.3.5.


N: number of UL-MAP information elements.


Allocation Start Time: Effective start time of the UL allocation defined by the UL-MAP (units are PHY-specific, (see 10.3). The Allocation Start Time may indicate allocations in subsequent MAC frames.


UL-Map IEs: The content of an UL-MAP IE is PHY-specification dependent. 
      Persistent allocation flag: this message contains persistent allocations.

The IEs for this message define UL bandwidth allocations. Each UL-MAP message (except when the PHY is an OFDMA PHY) shall contain at least one information element (IE) that marks the end of the last allocated burst. Ordering of IEs carried by the UL-MAP is PHY-specific.

The CID represents the assignment of the IE to either an unicast, multicast, or broadcast address. When specifically addressed to allocate a bandwidth grant, the CID shall be the Basic CID of the SS. A UIUC shall be used to define the type of UL access and the UL burst profile associated with that access. An Uplink_Burst_Profile shall be included in the UCD for each UIUC to be used in the UL-MAP.

The logical order in which MPDUs are mapped to the PHY bursts in the UL is defined as the order of UL-MAP IEs in the UL-MAP message.

Change 11.8.3.7.1 as indicated below: 
· WirelessMAN-CX feature support

This field indicates the different WirelessMAN-CX capabilities supported by an SS. A bit value of 0 indicates “not supported” while a bit value of 1 indicates “supported”.

	Type

(1 byte)
	Length

(1 byte)
	Value
	Scope

	165
	2
	Bit #0: Coexistence with SSUs ( 6.4.1.2)

Bit #1: Coexistence with non-SSUs ( 6.4.1.3)

Bit #2: Coexistence Control Channel ( 15.1.4.3)

Bit #3: Coexistence Signaling Mechanism ( 15.3.4)

Bit #4: Adaptive Channel Selection ( 15.4.1)

Bit #5: Credit Token Coexistence Protocol ( 15.4.5)

Bit #6: Support for CX-CBP, including energy detection ( 15.4.1.4)

Bit #7: Support for MAC messages related to Forwarding (ask Editor to include 5 references after alignment with 16j).
Bit #8: Support for CX-DL-MAP and CX-UL-MAP (6.3.2.369 and 6.3.2.3.70)
Bit #9: Reserved
Bit #10: MAP start relevance after Tproc( 6.3.7.5.3)


Bit #11-15: Reserved, shall be set to 0.
	SBC-REQ (see  6.3.2.3.23)

SBC-RSP (see  6.3.2.3.24)


Add to DCD and UCD channel encodings the “energy sensing power level”and the CX-MAC-NO
· DCD channel encodings

[Insert the following entries into Table 571:
	Name
	Type

(1 byte)
	Length
	Value (variable length)
	PHY

Scope

	CSI allocation
	62
	1
	Bit0-3: CSI Cycle (the number of CX-Frames between the bits in CSI sequence of one system) Default value - 2

Bit4-5: CSIN of this system (indicating the OCSI allocation of this system) 

  0-OCSI1

  1-OCSI2

  2-OCSI3

  3-reserved

Bit6-7: reserved
	WirelessMAN-CX 

(OFDM/OFDMA)



	CSI Timing
	63
	6
	Bit0-15: TCSITSTART:

  Starting PSs/symbol number of CSI signaling transmission (offset from the starting point of Frame)

Bit16-31: TCSIDSTART:

  Starting PSs number of CSI signaling receiving (offset from the point of TCSITSTART)

Bit32-48: TCSIDDUR:

  CSI detection duration in unit of PSs
	WirelessMAN-CX 

(OFDM/OFDMA)

	Non-SSU Threshold
	64
	1
	The power per MHz for sensing the medium occupancy by a non-SSU; Unsigned, in units of 0.1 dBm 
	WirelessMAN-CX 

(OFDM/OFDMA)

	SSU-H Threshold
	65
	1
	The power per MHz for sensing the medium occupancy by an SSU having significantly higher transmission power/MHz as compared with the BS; Unsigned, in units of 0.1 dBm, like: Radars, TV Transmitters, Satellites
	WirelessMAN-CX 

(OFDM/OFDMA)

	SSU-L Threshold
	66
	1
	The power per MHz for sensing the medium occupancy by an SSU having similar or lower transmission power/MHz as compared with the BS; Unsigned, in units of 0.1 dBm, like: Wireless Microphones, News Gathering Equipment
	WirelessMAN-CX 

(OFDM/OFDMA)

	CXCC Frame Number
	67
	2
	Bit 0-11: index of the CXCC_Frame_NO (see 15.3.1.1) within CXCC, for the frame where the DCD message was transmitted
Bit 12-15: Reserved
	WirelessMAN-CX 

(OFDM/OFDMA)

	LBT Threshold
	68
	1
	The power per MHz for sensing the medium occupancy during SLBT interval. Unsigned, in units of 0.1 dBm, like: Radars, TV Transmitters, Satellites
	WirelessMAN-CX 

(OFDM/OFDMA)

	CX-Frame usage
	67
	2
	Bit 0-2: Frame N
0: Reserved

1: Master sub-frame
2: Slave sub-frame
  3: Shared sub-frame
4: Common sub-frame used

5: Common sub-frame not used
6,7: Reserved

Bit 3-5: Frame N+1

0: Reserved

1: Master sub-frame

2: Slave sub-frame

  3: Shared sub-frame

4: Common sub-frame used

5: Common sub-frame not used

6,7: Reserved

Bit 6-8: Frame N+2

0: Reserved

1: Master sub-frame

2: Slave sub-frame

  3: Shared sub-frame

4: Common sub-frame used

5: Common sub-frame not used
6: SLBT mode

7: Common sub-frame used in SLBT mode

Bit 9-11: Frame N+3

0: Reserved

1: Master sub-frame

2: Slave sub-frame

  3: Shared sub-frame

4: Common sub-frame used

5: Common sub-frame not used

6: SLBT mode

  7: Common sub-frame used in SLBT mode
Bit 12-15: Reserved
	WirelessMAN-CX 

(OFDM/OFDMA)

	Power attenuation in CX-Frame
	68
	2
	Bit 0-3: Relative power (dB) in frame N, versus power used in Master Frame

Bit 4-7: Relative power (dB) in frame N+1, versus power used in Master Frame

Bit 8-11: Relative power (dB) in frame N+2, versus power used in Master Frame

Bit 12-15: Relative power (dB) in frame N+3, versus power used in Master Frame
	WirelessMAN-CX 

(OFDM/OFDMA)


11.3.1 UCD channel encodings

[Insert the following entries into Table 567 (UCD channel encodings):
	Name
	Type

(1 byte)
	Length
	Value (variable length)

	SSU-H Threshold
	65
	1
	The power per MHz for sensing the medium occupancy by an SSU having significantly higher transmission power/MHz as compared with the BS; Unsigned, in units of 0.1 dBm, like: Radars, TV Transmitters, Satellites

	SSU-L Threshold
	66
	1
	The power per MHz for sensing the medium occupancy by an SSU having similar or lower transmission power/MHz as compared with the BS; Unsigned, in units of 0.1 dBm, like: Wireless Microphones, News Gathering Equipment

	Non-SSU Threshold
	11
	1
	The power per MHz for sensing the medium occupancy by a Non-SSU; Unsigned, in units of 0.1 dBm

	LBT Threshold
	12
	1
	The power per MHz for sensing the medium occupancy during SLBT interval. Unsigned, in units of 0.1 dBm, like: Radars, TV Transmitters, Satellites

	CX-Frame usage
	13
	2
	Bit 0-2: Frame N

0: Reserved

1: Master sub-frame

2: Slave sub-frame

  3: Shared sub-frame

4,5,6,7: Reserved

Bit 3-5: Frame N+1

0: Reserved

1: Master sub-frame

2: Slave sub-frame

  3: Shared sub-frame

4,5,6,7: Reserved

Bit 6-8: Frame N+2

0: Reserved

1: Master sub-frame

2: Slave sub-frame

  3: Shared sub-frame

4: Reserved

5: Reserved
6: SLBT mode

7: Reserved
Bit 9-11: Frame N+3

0: Reserved

1: Master sub-frame

2: Slave sub-frame

  3: Shared sub-frame

4: Reserved
5: Reserved
6: SLBT mode

  7: Reserved
Bit 12-15: Reserved

	Power attenuation in CX-Frame
	14
	2
	Bit 0-3: Relative power (dB) in frame N, versus power used in Master Frame

Bit 4-7: Relative power (dB) in frame N+1, versus power used in Master Frame

Bit 8-11: Relative power (dB) in frame N+2, versus power used in Master Frame

Bit 12-15: Relative power (dB) in frame N+3, versus power used in Master Frame


Change as indicated 15.3.1, page 71, line 18:

The Coexistence Control Channel (CXCC) is based on a series of globally synchronized time-slots, each of duration of Tcc_s allocated at periods of Tcc (see 10.5.2) dedicated for coexistence functions. It uses about 1% of system resources.  
Change as indicated 15.3.1.1, page 71, line 38:
· CX_MAC Frame numbering is binary having the length of 10 bits; the CX_MAC_NO = 0 is synchronized with the absolute time 00:00:00 UTC. CX_MAC_NO is incremented by 1 every MAC Frame.

· The repetition period of CXCC (Tcxcc, see  10.5.2) for 5ms MAC Frames is 5.12s (1024 MAC Frames). Four CXCC cycles constitute a CXCC Multi-Frame. The current value is provided by the 12 bit CXCC-Frame-NO and is transmitted as a TLV of the DCD message.
· Based on the current value of the CXCC-Frame-NO, all the system components (BS, SS, etc.) should implement the CXCC functionality suitable to the current CXCC frame.
Change as indicated 154.1.3, page 104, line 27:
The operational rules related to the power control are:

· The transmission power during the Shared sub-frame should be 6dB less than the power in the Master sub-frame. The TLVs named “Power attenuation in CX-Frame”, defind within DCD (11.4.1) and UCD (11.3.1) messages, allow to the BS a more flexible policy regarding the transmitted powers within the CX-Frame. 
The detection of systems which are not WirelessMAN-CX compliant will be based on interference-measuring during CXCC sub-channel 1. Three thresholds are defined within DCD TLVs and (11.4.1) and UCD TLVs (11.3.1): the SSU detection threshold (one for significantly higher power SSU and one for similar or lower power SSU) and a non-SSU detection threshold. The relevant TLVs are:
· SSU-H Threshold

· SSU-L Threshold
· Non-SSU Threshold
Change as indicated 15.4.1.3, page 103, line 54:
This standard gives support for multiple Master/Slave/Shared configurations inside the CX-Frame. The BS can establish the Master/Slave/Shared sub-frames for DL and UL in a flexible mode, by using the TLVs named “CX Frame usage” within DCD (11.4.1) and respectively UCD (11.3.1) messages. 
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