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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 working group take the following actions.
· 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

· Inform the WiMAX Forum TWG of the results of IEEE 802.16 working group’s actions on this matter.   

Should the IEEE 802.16 working group develop any specific remedy in response to the problems identified in the Annex(es), and should these remedies be incorporated into IEEE Std 802.16, the WiMAX Forum Technical Working Group (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

Chair, WiMAX Forum Technical Working Group (TWG)

Annex A Contention Bandwidth Request Interaction with Sleep Mode (IOPR TIO-52460)

A.1 Interoperability Problem Statement

The standard is not clear about how the contention bandwidth request procedure interacts with a PSC that is defined with TTWF=0. Certain statements in the standard create a situation where UL allocation may go unused, thus wasting resources. Other statements create a condition that prevents the MS from taking actions to use an UL allocation. If the MS uses a certain UL allocation, the standard does not define how the PSC is impacted.

The remedy is meant to address these three issues.

A.2 Possible Changes in IEEE Std 802.16

6.3.20.1 Introduction 
[Add the following text to 6.3.20.1 as indicated:]
During the unavailability interval in DL (or UL), the BS shall not transmit to the MS; therefore, the MS may power down one or more physical operation components or perform other activities that do not require communication with the BS (e.g., scanning neighbor BSs, associating with neighbor BSs). If there is a connection at the MS, which is not associated with any active power saving class, the MS shall be considered available on permanent basis. 

While a PSC with traffic triggered wakening flag = 0 is active, the BS shall respond to non-contention based UL bandwidth requests by scheduling allocations in combination with the associated UL MAP such that both are within the listening window.
If an MS with an active PSC with traffic triggered wakening flag = 0 sends a contention-based CDMA bandwidth request, the MS shall remain available until the MS receives an UL allocation in combination with the CDMA Allocation IE or until the contention reservation resource timeout (see 11.13.1, Table 568, type =2) is exceeded. The MS may use the allocation even if the BS schedules the UL allocation during an unavailability interval. Using the allocation does not deactivate a PSC with traffic triggered wakening flag = 0. After completing data transmission on the UL resource allocated by the BS, the MS may resume the PSC before the next scheduled listening window.

During Availability interval in the DL (or UL), the MS is expected to receive all DL transmissions (or transmit in the UL allocations) in the same way as in the state of normal operations (no sleep). In addition, the MS shall examine the DCD and UCD change counts and the frame number of the DL-MAP PHY Synchronization field to verify synchronization with the BS. Upon detecting a changed DCD Count in DL MAP and/or UCD Count in UL MAP, unless using the Broadcast Control Pointer IE for tracking and updating DCD and/or UCD changes, the MS shall continue reception until receiving the corresponding updated message. 

6.3.20.2 Power saving classes of type I 
[Add the following text to 6.3.20.2 as indicated:]
When an MS receives an UL allocation after receiving a positive MOB_TRF-IND message indication or deactivation indicated by the unsolicited MOB_SLP-RSP message or DL Sleep control extended subheader, the MS shall transmit at least BR message. If there is no data to transmit, BR field of the BR PDU shall be set to 0.

Power saving class with traffic triggered wakening flag set to either 1 or 0 is deactivated either by MOB_SLP-REQ/BR and UL sleep control header or MOB_SLPRSP/ DL sleep control extended subheader messages.

The PSC shall be deactivated if traffic triggering wakening flag is set to 1 and if any of the following conditions is met: 

· MS receives a MAC PDU over any connection belonging to the Power Saving Class 

· MS transmits a bandwidth request with BR set to a value other than 0 on any connection belonging to the Power Saving Class.

If the traffic triggered wakening flag associated with the PSC = 0 and the BS is able to associate a bandwidth request with an MS (i.e., not a contention-based bandwidth request), the BS shall not schedule UL or DL allocations that would conflict with the MSs sleep interval and the MS shall not be expected to listen during the sleep interval.

If the TRF-IND_Required flag was set in MOB_SLP-RSP, Power Saving Class shall be deactivated if MS failed to receive MOB_TRF-IND message during any Availability interval which contains at least one listening window of Power Saving Class of type I. 

During Availability intervals, the MS is expected to receive all DL transmissions same way as in the state of normal operations (no sleep).
6.3.20.3 Power saving classes of type II  

[Change 6.3.20.3 as indicated:]
During listening windows of power saving class type II, the MS may send or receive any MAC SDUs or their fragments at connections comprising the power saving class as well as acknowledgements to them. The MS shall not receive or transmit MAC SDUs during sleep windows. The MS shall only transmit MAC PDUs during a sleep window if the BS sends a CDMA Allocation IE to the MS. The BS shall not schedule DL allocations or non-contention based UL allocations and its UL MAP for an MS during a sleep interval.
MSC addition

The following is a new MSC added to the Appendix.

D.2 Sleep Mode
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Figure D.10 – Sleep mode – traffic triggered wakening flag =0 and a contention-based CDMA BR

Annex B Resolving conflicting behavior of the MS and BS around RNG-REQ and RNG-RSP in the case reentry after idle (IOPR TIO-57978)

B.1 Interoperability Problem Statement

There is inconsistency in the standard over the behavior of network reentry from idle mode, having two conflicting operations one for the MS in RNG-REQ and a conflicting one for the BS in the RNG-RSP:

· From the one hand, in the RNG-REQ composed by the MS, in the “Ranging Purpose“ (6.3.2.3.5 in 802.16.-2009): 

      “if Bit 0 is set to 1, in combination with a serving BSID, it indicates that the MS is currently 

attempting to HO or reentry; or, in combination with a Paging Controller ID, indicates that 

the MS is attempting network reentry from idle mode to the BS.
If Bit 1 is set to 1, it indicates that the MS is initiating the idle mode location update 

process.      

So from the MS stand, to tell the BS it is attempting reentry from idle it must also set Paging Controller ID and only if it wants to initiate the location update then it needs to set Bit 1 as well. In the case location update is not set/Bit 1 in “Ranging Purpose “is not set, MS only indicates the BS it is attempting reentry from idle mode and it is not expecting location update TLV.

· On the other hand, in RNG-RSP composed by the BS, it is written (6.3.2.3.6 in 802.16.-2009) that: 

“When a BS sends a RNG-RSP message in response to a RNG-REQ message containing Paging Controller ID or a Power Down Indicator, the BS shall include the following TLV parameter in the RNG-RSP message:

Location Update Response”

 

So from BS stand, simply speaking, it is a requirement (“shall”) to include “Location update response” TLV once BS receives in RNG-REQ “Paging controller ID”  (which BS does receive as part of MS RNG-REQ indicating to BS it is attempting reentry from idle mode).

B.2 Possible Changes in IEEE Std 802.16
Change 6.3.2.3.5 as indicated:

When a BS sends a RNG-RSP message in response to a RNG-REQ message containing Paging Controller ID with Ranging Purpose indication bit#1 set to ‘1’ or a Power Down Indicator”, the BS shall include the following TLV parameter in the RNG-RSP message: Location Update Response
Annex C SCN-RSP retransmission in absence of SCN-REP (IOPR TIO-57982)

C.1 Interoperability Problem Statement

A BS may transmit unsolicited MOB_SCN-RSP with report-mode equal to 0xb01 (periodic_report) to start MS scan its neighbors and report their measurements. The purpose of such flow may be allowing BS to use the MS measurements for decision to cause MS performing HO to one of the measured neighbors. MS can process MOB_SCN-RSP only if it previously received and parsed the neighbor info, transmitted by MOB_NBR-ADV message.

The following scenarios may be problematic:

1. After performing NE to BS, MS receives MOB_SCN-RSP without previously receiving MOB_NBR-ADV. 

2. Due to poor downlink signal, MS does not receive MOB_SCN-RSP. 

At both scenarios MS does not initiates neighbor scan and has no ability to respond with MOB_SCN-REP. Consequently, BS cannot perform HO decision for MS and might respond with an error flow that does not solve the problem.

C.2 Possible Changes in IEEE Std 802.16
Add the following text to “6.3.2.3.45 MOB_SCN-REP (scanning result report) message” as indicated:

When the report mode is 0b10 (i.e., event triggered) in the most recently received MOB_SCN-RSP, the MS shall transmit a MOB_SCN-REP message to report the scanning results to its serving BS after each scanning period if the trigger condition is met. For a periodic report (i.e., Report Mode is 0b01) and for One-time Scan Report (Report Mode is 0b11), the MS reports the scanning results to its serving BS at the time indicated in the MOB_SCN-RSP message except when it is in the scanning interval. The MS shall include all available scanning results for the requested BSs specified in the said MOB_SCN-RSP message. The MS may transmit a MOB_SCN-REP message to report the scanning results to its serving BS at anytime. The message shall be transmitted on the Primary Management CID. (See Table 148.) 

The MOB_SCN-REP message may serve as an implicit acknowledgement of the unsolicited MOB_SCN-RSP message. BS error handling in the case of missing MOB_SCN-REP messages is outside the scope of the standard.








































