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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 IOPR on the operation in ertPS UL bandwidth allocation (IOPR44291)

A.1 Interoperability Problem Statement

 As stated in the IEEE802.16e-2005/IEEE802.16-2009 standard, the Extended rtPS is a scheduling mechanism which builds on the efficiency of both UGS and rtPS. It can be applied to VoIP service which has typically on-off periods which have different bandwidth requirement each other.  
The Extended rtPS allows a flexible/dynamic bandwidth allocation according to the key QoS parameters, the Maximum Sustained Traffic Rate and the Minimum Reserved Traffic Rate. 

The standard says, “The BS shall not change the size of UL allocations until receiving another bandwidth change request from the MS.” An MS may requests changing bandwidth allocation size of this scheduling type at any time. And the BS allocates its uplink resource to the MS accordingly.
However, the bandwidth change request from the MS could be lost. If the BS fails to receive the bandwidth change request, it cannot allocate UL bandwidth to the MS accordingly and MS may suffer a problem in sending data burst or BS may waste the UL bandwidth which is not used or partly used by the MS. Moreover, some MS may request the Maximum Sustained Traffic Rate without reducing its bandwidth adaptively even though the MS do not have such amount of data to transmit. This will results in a waste of bandwidth and inefficient way of bandwidth allocation. 
Therefore, we need some flexibility in BS when it allocates bandwidth to the MS. The BS should respect the bandwidth change request from the MS. At the same time, BS should have its own logic when it allocates bandwidth to the MS with the Extended rtPS scheduling mechanism.  
For example, if a BS did not receive any the bandwidth change request from the MS and it found that the allocated bandwidth are not used by the MS, the BS need to reduce the allocated bandwidth for the MS. The problem is that the current standard does not allow this behavior of BS which is not triggered by the MS. 
A.2 Possible Changes in IEEE Std 802.16

Please consider Modifying the section 6.3.5.2.2.1, page 294, in IEEE Std 802.16-2009 as follows
6.3.5.2.2.1 Extended rtPS

Extended rtPS is a scheduling mechanism which builds on the efficiency of both UGS and rtPS. The BS shall provide unicast grants in an unsolicited manner like in UGS, thus saving the latency of a BR. However, whereas UGS allocations are fixed in size, ertPS allocations are dynamic.

The BS may provide periodic UL allocations that may be used for requesting the bandwidth as well as for data transfer. By default, size of allocations corresponds to current value of Maximum Sustained Traffic Rate at the connection. The MS may request   the BS to change   changing the size of the UL allocation    by indicating the desired UL allocation size     either by using an Extended Piggyback Request field of the GMSH or the BR field of the MAC signaling headers as described in Table 7 or by sending a codeword (defined in 8.4.11.13) over CQICH. The BS shall not change the size of UL allocations until receiving another bandwidth change request from the MS. When the BR size is set to zero, the BS may provide allocations for only BR header or no allocations at all. In case that no unicast BR opportunities are available, the MS may use contention request opportunities for that connection, or send the CQICH codeword to inform the BS of its having the data to send. If the BS receives the CQICH codeword, the BS shall start allocating the UL grant corresponding to the current Maximum Sustained Traffic Rate value.

The mandatory QoS parameters are the Maximum Sustained Traffic Rate, the Minimum Reserved Traffic Rate, the Maximum Latency, the Request/Transmission Policy and Unsolicited Grant Interval (11.13.19).

The Extended rtPS is designed to support real-time service flows that generate variable-size data packets on a periodic basis, such as Voice over IP services with silence suppression.
Annex B IOPR on what kind of connection should be associated to a PSC (IOPR43333)
B.1 Interoperability Problem Statement

The tenth paragraph in section 6.3.20.1 of  802.16-2009 says:
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.
However, for certain connection types (e.g. transport MBS connections) , it may be difficult for the MS or even BS to determine the periodicity such as sleep window and listen window of the MBS services. 

Additional inconsistency is that certain CID types (e.g. ranging CID, Fragmentable Broadcast CID) may not even be associated with any PSC as there are always MS which does not have PSC defined (e.g. MSs in IDLE mode or MSs in HO process) and that are required by all MS in the cell.

Moreover, for MBS connection there is already an inherent power saving mechanism as the MS can learn when to receive MBS MAP message and MBS data by decoding MBS MAP message. The MS can wake up autonomously during unavailability interval to receive MBS MAP and data. But according to the standard any connection which is not associated with a PSC prevents the MS from being unavailable and as a result prevents power saving which might be critical.
B.2 Possible Changes in IEEE Std 802.16

Please consider changing the tenth paragraph in section 6.3.20.1 of  IEEE std. 802.16-2009 pg. 425 as follows
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 unicast management/transport connection or a multicast traffic connection which is not associated with any active power saving class, the MS shall be considered available on permanent basis. The multicast traffic connection does not include MBS connection.
Please consider changing the section 6.3.2.3.39 of  IEEE std. 802.16-2009 pg. 185 as follows:
Number_of_CIDs

Number_of_CIDs = 0 means all unicast management/transport connections and multicast traffic CIDs associated with the MS at the time the MOB_SLP-REQ message is transmitted are added to the Power Saving Class.
Annex C IOPR on MS and BS behavior when “Report Configuration Included” = 0 (IOPR43301)
C.1 Interoperability Problem Statement

The purpose of this IOPR is to align on the expected behavior of the MS and BS when CQICH_Alloc_IE is used with “Report configuration included = 0” but the MS was unable to receive a previous CQICH_Alloc IE with “Report configuration included = 1”.

C.2 Possible Changes in IEEE Std 802.16

Please consider changing IEEE std. 802.16-2009 Section “8.4.5.4.11 CQICH Allocation IE Format” p. 841 as follows:

Report configuration included

Indicates whether an update to the report configuration exists in the IE. A value of 0 indicates that the SS MS shall use the configuration defined in the last received CQICH_Alloc_IE with the same CQICH_ID.
The CQICH_Alloc_IE with ‘Report configuration included = 0’ shall not be transmitted after the expiration defined in the ‘Duration’ field for the designated CQICH_ID.
Annex D IOPR on missing parameters in the OFDMA PHY parameter sets (IOPR42848)
D.1 Interoperability Problem Statement

The purpose of this IOPR is to clarify the error in the standard regarding the OFDMA PHY Parameter Set and to reduce the overhead stemming from the missing parameters in the OFDMA PHY Parameter Set.

D.2 Possible Changes in IEEE Std 802.16

Please consider changing IEEE std. 802.16-2009 tables for OFDMA PHY parameter set A in section 11.8.3.5.18, pp. 1237-1238 as follows 

11.8.3.5.18 OFDMA parameters sets
	Sets 
	Items 
	Sub-items 
	References 

	OFDMA PHY parameter set A 
	Subscriber transition gap 
	SSTTG = 50 μsec 
	11.8.3.1 

	
	
	SSRTG = 50 μsec 
	

	
	OFDMA SS demodulator 
	64 QAM 
	11.8.3.5.2 

	
	
	CTC 
	

	
	
	HARQ chase 
	

	
	OFDMA SS modulator 
	CTC 
	11.8.3.5.3 

	
	
	HARQ chase 
	

	

	
	OFDMA SS CINR measurement capability 
	Physical CINR measurement from the preamble 
	11.8.3.5.8 

	
	
	Physical CINR measurement for a per-mutation zone from pilot subcarrers 
	

	
	
	Support for 2 concurrent CQI channels
	

	
	OFDMA SS uplink power control support 
	Uplink open loop power control sup-port 
	11.8.3.5.9 

	
	OFDMA MAP capability 
	Extended HARQ IE capability 
	11.8.3.5.10 

	
	
	Sub MAP capability for first zone 
	

	
	Uplink control channel support 
	Enhanced FAST_FEEDBACK 
	11.8.3.5.11 

	
	
	UL ACK
	

	
	OFDMA SS modulator for MIMO support
	Capable of single antenna transmission
	11.8.3.5.14 

	
	
	
	


Annex E IOPR on ARQ RETRY TIMEOUT TLV  (IOPR42249)
E.1 Interoperability Problem Statement

Lack of clarity in the standard regarding ARQ_RETRY_TIMEOUT TLV may lead to IO problems in that the MS and BS can only declare each capabilities on different direction, and calculate the sum after getting the capabilities of each other.
E.2 Possible Changes in IEEE Std 802.16

Please consider changing IEEE std. 802.16-2009 p.1289 as follows 
11.13.17.3 ARQ_RETRY_TIMEOUT TLV

The ARQ_RETRY_TIMEOUT TLV should account for the transmitter and receiver processing delays and any other delays relevant to the system.

TRANSMITTER_DELAY: This value is the sum of: 

· the time between the moment a ARQ block becomes outstanding and the moment it reaches the antenna of the ARQ block receiver, and;

· the time between the moment the ARQ feedback reaches the antenna of the ARQ block transmitter and the moment the ARQ feedback is processed by the ARQ block transmitter;

as estimated by the ARQ block transmitter for the identified service flow. This TLV shall only be included in a DSA-REQ or a DSA-RSP message by the BS for DL service flows, and by the SS for UL service flows. 
This is the total transmitter delay, including sending (e.g., MAC PDUs) and receiving (e.g., ARQ feedback) delays and other implementation dependent processing delays. If the transmitter is the BS, it may include other delays such as scheduling and propagation delay.
RECEIVER_DELAY: This value is the time between the moment the burst carrying the ARQ block arrives at the antenna of the ARQ block receiver and the moment an ARQ feedback is received at the antenna of the ARQ block transmitter, as estimated by the ARQ block receiver for the identified service flow. This TLV shall only be included in a DSA-REQ or a DSA-RSP message by the BS for UL service flows, and by the SS for DL service flows. This is the total receiver delay, including receiving (e.g., MAC PDUs) and sending (e.g., ARQ feedback) delays and other implementation-dependent processing delays. If the receiver is the BS, it may include other delays such as scheduling and propagation delay.
The DSA-REQ message shall contain the values for these parameters, if the sender is requesting ARQ. The DSA-RSP message shall contain the values for these parameters if the sender of the corresponding DSA-REQ message requested ARQ and the sender of the DSA-RSP is accepting ARQ. When the DSA handshake is completed, each party shall calculate ARQ_RETRY_TIMEOUT TLV to be the sum of TRANSMITTER_DELAY and RECEIVER_DELAY.







