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Full Duplex FDD MSs behavior during sleep operations
Jon Labs, Wavesat
Problem Statement

[From Annex A of IEEE L802.16-09/0088:]

FDD MSs have to work according to the half duplex frame structure. This may cause some issues which will be described and addressed in this report.

When the MS has indicated its full duplex capability support during the capability exchange, it is up to the BS to assign any group for the connections. Specifically, an FDD MS may have connections which are served in either Half Duplex Group 1 or Group 2 or both. Thus, during listening windows, an FDD MS needs to listen to both group 1 and group 2. This has several disadvantages:

· Due to the different MAP relevance time for Group 1 and Group 2, the current sleep request and response may be confusing as they are not specific to any group.  

· An FDD MS has to stay awake longer (and hence use more power) than an H-FDD MS while in power saving because both MAPs have to be decoded (e.g. to receive MOB-TRF_IND in both groups), even though there is no traffic addressed to the MS.

· In case of traffic only in group 2, the sleep mode following the map relevance mode cannot be used (the other group has to be decoded). 

To solve the issue described in the previous section, the main idea is to allow an FDD MS to specify the specific group, to which the  power saving will apply.

Such operation may be dynamically adjusted (Group 1 or Group 2) according to the negotiation between the BS and MS. 

In this way, an FDD MS can achieve the same efficiency of H-FDD MSs during sleep operations without sacrifice the performances.

Proposed Solution

[Insert the following change language text at the end of page 17 of P802.16m/D3:]:
6. MAC common part sublayer

6.3 Data/Control plane

6.3.2 MAC PDU formats

6.3.2.3 MAC management messages

6.3.2.3.39 MOB_SLP-REQ (sleep request) message
[Modify the description for 6.3.2.3.39 MOB_SLP-REQ (sleep request) message as follows:]
The following TLV may be included in the MOB_SLP-REQ message:

Sleep mode functions enabled in H-FDD

This TLV indicates features that are to be used to support H-FDD operation.

The following TLV may be included in the MOB_SLP-REQ message:



Sleep mode functions enabled in full FDD



This TLV indicates features that are to be used to support full FDD operation.

The MOB_SLP-REQ shall include the following parameters encoded as TLV tuples:

HMAC/CMAC Tuple (see 11.1.2)

The HMAC/CMAC Tuple shall be the last attribute in the message.
6.3.2.3.40 MOB_SLP-RSP (sleep response) message
 [Modify the description for 6.3.2.3.40 MOB_SLP-RSP (sleep response)  message as follows:]
The following TLV parameter may be included in the MOB_SLP-RSP message transmitted by the BS.

Enabled-Action-Triggered (11.1.7.1)

This TLV indicates the enabled action that the MS performs upon reaching trigger condition in sleep mode.

Next Periodic Ranging (11.1.7.3)

This value indicates the offset of frame in which MS shall be ready to perform a periodic ranging with respect to the frame where MOB_SLP-RSP is transmitted.

Sleep mode functions enabled in H-FDD

This TLV indicates features that are to be used to support H-FDD operation.
The following TLV may be included in the MOB_SLP-REQ message:



Sleep mode functions enabled in full FDD



This TLV indicates features that are to be used to support full FDD operation.

11. TLV encodings

11.16 Sleep mode management encodings
[Add a new TLV under Sleep mode management encodings in 11.16.3 as follows:]

11.16.3 Sleep mode functions enabled in full FDD

	Type
	Length
	Value
	Scope

	3
	1
	Bit 0: If = 1, MS will monitor Group #1 (defaulta)

Bit 1: If = 1, MS will monitor Group #2 (defaulta)

Bit 2-7: Reserved
	MOB_SLP-REQ, MOB_SLP-RSP


For FDD MS only.

Used to specify the Map Relevance for a full FDD MS during Sleep Mode. When Bit 0 is set to 1, MS will monitor Group #1 for all power saving classes. When Bit 1 is set to 1, MS will monitor Group #2 for all power saving classes.

a default condition is both Bit 0 = 1 and Bit 1 = 1. This default condition applies if this TLV is not included in the MOB_SLP-REQ/RSP messages.








  


