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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 Full Duplex FDD MSs behavior during sleep operations (IOPR43346)

A.1 Interoperability Problem Statement

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). 

A.2 Possible Changes in IEEE Std 802.16

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.

To implement the proposed mechanism, the following changes may be introduced into IEEE Std 802.16-2009.

[Change 1: Change the description for 6.3.2.3.39 MOB_SLP-REQ (sleep request) message as follows]

•
Add the following statements to the description (at the end of Table 141), after Sleep mode functions enabled in H-FDD:

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 peration.

[Change 2: Change the description for 6.3.2.3.40 MOB_SLP-RSP (sleep response)  message as follows]

•
Add the following statements to the description (at the end of Table 142),  after Sleep mode functions enabled in H-FDD:

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.

[Change 3: 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.

Annex B IOPR on Requested Downlink Burst Profile TLV in RNG-REQ message (IOPR43930)
B.1 Interoperability Problem Statement

Requested Downlink Burst Profile TLV is a TLV that may be included in the RNG-REQ message by MS to indicate its preferred MCS level (or, DIUC) to the BS. 

As stated in the standard, section 6.3.2.3.5, page 91, line 15-20 in Rev2/D9 [4] (or page 50-51 in 802.16-2005 [2]), the TLV shall be included in the RNG-REQ message during initial network entry. 
6.3.2.3.5 RNG-REQ (ranging request) message
The following parameters shall be included in the RNG-REQ message when the SS is attempting initial entry to the network: 
Requested Downlink Burst Profile 
SS MAC Address
The common practice for the usage of this TLV is as follows:
The TLV’s of ‘Requested Downlink Burst Profile’ and ‘Requested downlink repetition coding level’ in RNG-REQ, are introduced in the standard to help BS decide initial DL MCS level since BS has no information about DL CINR at the moment.

Once MS starts to send CQI, this TLV is not used at all.  Usually BS allocates CQI channel right after receiving SBC-REQ, which means the next DL signal, REG-RSP will be transmitted in a MCS level that is decided by CINR report from MS. 
In other words, TLV-1 and TLV-12 can be used just for deciding the MCS level of SBC-RSP.  

If BS assign its own conservative MCS level for SBC-RSP without referring to the TLV’s of ‘Requested Downlink Burst Profile’ and ‘Requested downlink repetition coding level’ in RNG-REQ, then the MS does not need to send these two TLV’s of ‘Requested Downlink Burst Profile’ and ‘Requested downlink repetition coding level’ in RNG-REQ. This scheme helps to improve the success rate of SBC-RSP reception with a little increased overhead in DL which can be compensated by the reduced overhead in UL.

As mentioned above, the Requested Downlink Burst Profile has quite limited use case in practice (that is, used at most for determining MCS level of the SBC-REQ before receiving channel information from the MS). Moreover, even with the TLV received from the MS, BS may ignore the request and assign MCS level (probably a robust MCS level without regard to the MS’s preference) at its own discretion or as per the implementation. 

Therefore, mandating MS to include the Requested Downlink Burst Profile TLV in RNG-REQ message during initial network entry may only increase the overhead without any benefit achievable at the cost of the overhead. 

Here, it is suggested to modify the standard to make it optional to include the Requested Downlink Burst Profile TLV in RNG-REQ message even for the initial network entry. 
B.2 Possible Changes in IEEE Std 802.16

Please consider changing IEEE Std 802.16-2009 Section 6.3.2.3.5 bottom of p. 88 as follows:
6.3.2.3.5 RNG-REQ (ranging request) message
The following parameters shallmay be included in the RNG-REQ message when the SS is attempting initial entry to the network: 
Requested Downlink Burst Profile 
The following parameter shall be included in the RNG-REQ message when the SS is attempting initial entry to the network: 
SS MAC Address
Annex C SLM opens (IOPR43936)

C.1 Interoperability Problem Statement

The MS and BS handle several mechanisms during Sleep mode which may lead to IO problems.  The following areas are of interest:
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.

Mismatch between described flows and diagrams in 802.16-2009 in annex D
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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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”


C.2 Possible Changes in IEEE Std 802.16

Please consider changing IEEE Std 802.16-2009 as follows:
1-Interoperability issue related to the handling of a new PSC 

Add the following text to section 6.3.20 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.

2-Mismatch between described flows and diagrams of 802.16-2009 in annex D:

1) The arrow for the sleep interval in figure D8 should be modified, as shown in figure D7:
Change the upper end of the arrow arrow labeled with “Sleep mode, 2*N1 frames *” in Figure D.8—Example sleep mode—BS-initiated for the case of TRF_IND = 1 andTraffic_triggering_wakening_flag = 1. It should only start from the end of the listening window. 

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)
3-Activation and transition of system states.

Let the editor add the following table to the standard at an appropriate place in the standard:

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

	MOB_SLP-RSP 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
	  See 6.3.20.

	MOB_HO-REQ message
	Scanning pattern is deactivated upon transmission or reception of the MOB_HO-REQ message.
	All PSCs are 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.
	Sleep mode is deactivated upon  completion of deregistration.








