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To:

Roger Marks

Chair, IEEE 802.16 Working Group

r.b.marks@ieee.org
Reference: TWG Inter-Operability Problem Reports (IOPRs 43936, 46043, 47353)
Oct 29, 2009 
Subject: Liaison Statement to IEEE 802.16 WG on modifications to the IEEE Std 802.16 needed to support WiMAX certification. 
Dear Dr. Marks,
In the course of development and validation of product certification test cases based on IEEE Std 802.16, the WiMAX Forum TWG has identified critical issues with the 802.16 specification that impede product interoperability. The WiMAX Forum TWG believes these issues require clarification and/or correction.  TWG respectfully requests that the IEEE 802.16 WG:

· review the attached problem statements and/or WiMAX contemplated remedies for each one of the problem statements (see Annexes),

· develop a remedy for each one of the issues,

· and inform the WiMAX Forum TWG of the results of IEEE 802.16 WG’s actions on this matter.   

Should IEEE 802.16 WG develop any specific remedy in response to the problems identified in Annex, and should these remedies be incorporated into IEEE Std 802.16, WiMAX Forum TWG would appreciate further communication giving specific details of the remedies including affected IEEE Std 802.16 sections.

Thank you very much for your attention to this matter of mutual importance.

Sincerely,

Wonil Roh and Vladimir Yanover

Chairs, WiMAX Forum Technical Working Group (TWG)

Annex A SLM opens (IOPR43936)

A.1 Interoperability Problem Statement

The MS and BS handle several mechanisms during Sleep mode. 

The following areas are of interest:

1.
Handling of a new PSC 
2.
SLM readiness 

3.
Mismatch between described flows and diagrams in the std

4.
Activation and transition of system states.

A.1.1 Handling of new PSC

Possible IOT Issue 1:
The BS shall not send a MOB_SLP-RSP message with a different PSC ID than the MS requested in MOB_SLP-REQ message with Definition=1

Possible IOT Issue 2:

The parameters of one PSC shall be kept both in BS and MS sides unless one of the following happens:


a. MS or BS define a PSC with the same PSC ID and different parameters

b. MS declared in REG-REQ message support of N PSC and the MS or BS defines the N+1 PSC. In this case the newly defined PSC is invalid and shall not be used.

c. MS performs HO to another TBS. In this case MS shall define the PSCs parameters again, i.e. the PSC parameters are not delivered by the serving BS to the Target BS.”

d. MS enters idle mode.

e. The MS deregisters / or is deregistered from the Serving BS.

A.1.2 Mismatch between described flows and diagrams in the std

Mismatch between described flows and diagrams in the std could lead to different interpretation and interoperability problems.

It is described in the standard that Sleep windows are interleaved with windows of fixed duration. This means that the sleep window follows the Listening window. Figure D8 is therefore incorrect. The arrow labeled with “Sleep mode, 2*N1 frames *” should only start from the end of the listening window.

Figure D.8—Example sleep mode—BS-initiated for the case of TRF_IND = 1 andTraffic_triggering_wakening_flag = 1
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Figure DZExample sleep mode—BS.iniiated for the case of TRF_IN
andTraffic_triggering_wakening_flag = 1





A.1.3 Activation and transition of system states.
It should be clearer defined in the standard when the following states are activated.

Because the standard does not mention explicit or remains vague how certain features and mechanisms have to work while the MS is in Sleep/scan mode. This may lead to different behavior and interpretations of MS and BS vendors.

	
	MS has a Scanning pattern
	MS in Sleep mode with an active PSC

	MOB_SLP-REQ message with new PSC activation
	Add the following text to section 6.3.2.3.40: 

“In case of activation of a PSC the Scanning pattern should be deactivated at “Start_frame_number” defined in MOB_SLP-RSP message. Note that scanning can continue autonomously by the MS during the unavailability interval”
	Add the following text to section 6.3.2.3.40: 

“In case of activation of a new PSC, the Current PSC is deactivated upon reception of MOB_SLP-RSP message.
The new PSC is activated upon “Start_frame_number” defined in MOB_SLP-RSP message.” 

	MOB_HO-REQ message
	
	Add the following text to section 6.3.20.1:
“Sleep is deactivated upon MOB_HO-REQ message”

	DREG-REQ message to enter Idle mode
	Add the following text to section 6.3.20.1:
“Scanning pattern should be deactivated upon DREG-REQ  message”
	Add the following text to section 6.3.20.1:
“Sleep is deactivated upon DREG-REQ message”


A.2 Possible Changes in IEEE Std 802.16

Please consider changing IEEE Std 802.16-2009 as follows:

A.2.1 Interoperability issue related to the handling of a new PSC 
Add the following text to section 6.3.20.1 (page 425 6th paragraph) of 802.16-2009 after the following sentence:

Power Saving class may be repeatedly activated and deactivated. Activation of certain Power Saving Class means starting sleep/listening windows sequence associated with this class. 
The MS and BS shall discard all Power Saving Class parameters when any of the following events occur:
· MS completes HO to another BS. 
· MS enters Idle mode

· The MS is deregistered from the Serving BS.

A.2.2 
Mismatch between described flows and diagrams of 802.16-2009 in annex D:

Editor instructions:
1) The arrow for the sleep interval in figure D8 should be modified. Figure D7 contains the same arrow and there it is correct:
In figure D8 (page 1937) shorten the upper end of the arrow labeled with “Sleep mode, 2*N1 frames. It should only start from the end of the listening window. See red corrections in the figure below:
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2) In addition the following confusing sentence “Counted from the last expiration of Sleep interval” should be removed from both figures D7 and D8. “Counted from the last expiration of Sleep interval”
3) In both D7 and D8, change the arrow labels from “Sleep mode 2*N1 frames” to “Sleep Window 2*N1 frames”
4) In both D7 and D8, change the MOB_SLP-REQ/RSP parameters as follows:

Change Min-sleeping interval to Initial sleep window
Change Max-sleeping interval to Final sleep window
Change Start time to Start_frame_number
5) In both D7 and D8, change Listening for L1 frames to Listening window (L1 frames)
A.2.3 Activation and transition of system states.

Add a new section 6.3.20.10 Activation and transition of MS states
6.3.20.10 Activation and transition of MS states

The following table summarizes the state transitions of a MS with active PSC/PSCs after the reception of one of the messages listed in the first column:

	New Message
	Transition of an MS that is in Sleep mode with an active PSC

	MOB_SLP-RSP 

or DL sleep control extended subheader.

message with new PSC activation
	  See 6.3.20.

Remark:

If the MS and BS activate a new PSC that replaces an existing PSC, then the new PSC is activated and the existing PSC is deactivated at start_frame_number defined in MOB_SLP-RSP or in DL sleep control extended subheader.

	MOB_HO-REQ message
	All PSCs are deactivated upon transmission or reception of the MOB_HO-REQ message. This shall apply also to the case that results in HO cancel

	DREG-REQ message to enter Idle mode
	Sleep mode is deactivated upon  completion of deregistration.




Add the following table together with the following text at the end of chapter 6.3.21.1.2 MS scanning of neighbor BSs
The following table gives a summary about the state transitions that a MS with active Scanning pattern shall perform after the reception of the messages listed in the first column.

	New Message
	Transition of an MS that has a Scanning pattern

	MOB_SLP-RSP 

or DL sleep control extended subheader.

message with new PSC activation
	Activation of a PSC cancels the entire scanning context. Note that the MS may perform scanning autonomously during the unavailability interval.

Any active scanning shall be deactivated upon sleep entry, at start_frame_number defined in MOB_SLP-RSP or in DL sleep control extended subheader. 

	MOB_HO-REQ message
	Scanning pattern is deactivated upon transmission or reception of the MOB_HO-REQ message.

	DREG-REQ message to enter Idle mode
	 Scanning pattern should be deactivated upon  completion of deregistration.


Annex B MS Frequency Corrections (46043)

B.1 Interoperability Problem Statement 

Frequency corrections can be made by the BS if the UL signal has an excessive shift in frequency. This can happen in much the same way as timing errors are generated. The MS always corrects timing and frequency errors that are measured on the DL. If left uncorrected, these timing and frequency errors can accumulate on the UL and can degrade UL signal detection. Frequency shifts are more of a concern in environments where the MS has a strong line of site path to the BS, and the frequency shift is a function of the MS’s radial speed from/toward the BS.  


Consider the example in the drawing below. As the MS moves away from the BS, the DL signal will experience a frequency and timing shift, as shown in Figure A. 


[image: image2]
The MS locks to the timing and frequency of the DL signal. In fact, the MS may not be aware of the timing and frequency shifts. So the transmitted signal from the MS will have the same timing and frequency errors as the received signal at the MS.  The UL signal will experience an increase in frequency and timing errors on top of the errors in the transmitted signal. As shown in Figure B, the timing and frequency errors of the UL signal at the BS are doubled compared to the DL signal.

To correct these timing and frequency corrections, the BS needs to inform the MS of these corrections using a RNG-RSP message and the MS needs to apply these corrections on the UL only.  While there is general agreement that timing corrections only apply to the UL, there is some confusion on frequency corrections. 

Frequency corrections should be applied only to the UL and never to the DL. 

B.2 Possible Changes in IEEE Std 802.16

Please consider changing IEEE Std 802.16-2009 as follows:
[Change the text in table 584, the following paragraphs in section 11.6, page 1213  in 802.16-2009 as indicated]  
	Name
	Type
	Length
	Description
	PHY

	Offset Frequency Adjust
	3
	4
	Tx frequency offset adjustment (signed 32-bit, hertz units) that is only applied to the UL. 

Specifies the relative change in transmission frequency that the SS is to make in order to better match the BS. If the value is less than half of the channel bandwidth, this is fine-frequency adjustment within a channel, otherwise, this is reassignment to a different channel. The SS shall increase its Tx frequency if the value is positive and decrease its Tx frequency if the value is negative.
	All


Annex C SLM start frame (47353)

C.1 Interoperability Problem Statement 

This IOPR is related to an open interoperability item of sleep mode due to open interpretation of the Start_frame_number contained in the SLP-REQ and –RSP messages.
The std lacks of a detailed description of the 7 bit Start_frame_number contained in the SLP-REQ and RSP messages:

“Start_frame_number

Start frame number for first sleep window.”
There is only a description for the startframe contained in the DL sleep control extended subheader.  

[image: image3.emf]
We propose adding a similar description for the MOB_SLP-REQ and -RSP messages to prevent interoperability issues due to different interpretations.

C.2 Possible Changes in IEEE Std 802.16

Please consider changing IEEE Std 802.16-2009 as follows:
Change 6.3.2.3.40 MOB_SLP-RSP (sleep response) message (page 184) and 6.3.2.3.39 MOB_SLP-REQ (sleep request) message (page 189) as shown below:

Start_frame_number

Start frame number for first sleep window. 

Represents the 7 least significant bits of the absolute frame number in which the first sleep window starts.

Figure A: Uplink signal reception at the BS as MS moves away from the BS 
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Figure A: Downlink signal reception at the MS as MS moves away from the BS 
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