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Introduction
[bookmark: _Ref178064866]In Rel-17 IAB, LCG is extended to 256 and the related BSR format and procedure are introduced. However, in our analysis, even though the IAB node supports the extended BSR, the current MAC/RRC specification does not allow an IAB node to use Extended Short BSR for LCG ID 0~7 in some cases. This contribution addresses this problem and proposes the text proposal to resolve it.

[bookmark: _Toc462951621][bookmark: _Toc462951630][bookmark: _Toc465023135][bookmark: _Toc465023136][bookmark: _Toc465346829]Discussion
For the Short BSR, legacy Short BSR has 5bits buffer size field which would be sufficient to indicate buffer size status of one LCG for a UE. However, considering that the IAB node supports backhaul traffic from many UEs, 5bits buffer size field of the legacy Short BSR would be inappropriate and may not be helpful for resource scheduling in IAB node because it is too small to indicate buffer size status for backhaul traffic and only very rough buffer size information can be provided. 
Observation 1. 5bits buffer size field in the Legacy Short BSR is designed for one UE, not for backhaul traffic from many UEs, i.e., 5bits buffer size field would be too small to indicate buffer size status for backhaul traffic. 
Observation 2. Legacy Short BSR would not be helpful for resource scheduling in IAB node.

In Rel-17 IAB, the Extended Short BSR which has 8bits buffer size field is introduced. This Extended Short BSR would be more appropriate for backhaul traffic and helpful for resource scheduling in the IAB node because this has same length of buffer size field as Long BSR and can give more detailed buffer size status than the legacy Short BSR. Thus, we think that when the IAB node supports Extended BSR format, it is better to use Extended Short BSR than legacy Short BSR for resource scheduling in the IAB. 
Observation 3. Extended Short BSR and Long BSR has same length of buffer size field, i.e., 8bits buffer size field. 
Observation 4. The Extended Short BSR would be more appropriate for backhaul traffic and helpful for resource scheduling in the IAB node because this can give more detailed buffer size status than the legacy Short BSR.

According to the current RRC/MAC specification below box, even though the IAB node can be configured with logicalChannelGroup-IAB-Ext-r17, if the maximum configured LCG ID is less than 8, the IAB node cannot use the Extended Short BSR for LCG ID 0~7 because logicalChannelGroup-IAB-Ext-r17 starts from 8 to 255. 
Observation 5. Even though the IAB node can be configured with logicalChannelGroup-IAB-Ext-r17, if the maximum configured LCG ID is less than 8, the IAB node cannot use the Extended Short BSR for LCG ID 0~7 and have to use the legacy Short BSR because logicalChannelGroup-IAB-Ext-r17 starts from 8 to 255. 
	RRC specification for Rel-17 IAB:
logicalChannelGroup-IAB-Ext-r17  INTEGER  (8..maxLCG-ID-IAB-r17)    OPTIONAL,   -- Need R
MAC specification for Rel-17 IAB: 
For Regular and Periodic BSR, the MAC entity for which logicalChannelGroup-IABExt is not configured by upper layers shall:
1>	if more than one LCG has data available for transmission when the MAC PDU containing the BSR is to be built:
2>	report Long BSR for all LCGs which have data available for transmission.
1>	else:
2>	report Short BSR.
For Regular and Periodic BSR, the MAC entity for which logicalChannelGroup-IABExt is configured by upper layers shall:
1>	if more than one LCG has data available for transmission when the MAC PDU containing the BSR is to be built:
2>	report Extended Long BSR for all LCGs which have data available for transmission.
1>	else:
2>	report Extended Short BSR.



Strictly speaking, we think that the observation 5 should be a broken operation or a mistake and this should be fixed to prevent scheduling degradation of backhaul traffic in the IAB node. In other words, this problem should be corrected to make the IAB node can use Extended Short BSR even if the maximum configured LCG ID is less than 8. For this, the first required decision is to update the range of logicalChannelGroup-IAB-Ext-r17 and this should start from 0, not 8. 
Proposal 1. For the IAB node who supports logicalChannelGroup-IAB-Ext-r17, the IAB node reports the extended Short BSR, when the maximum configured LCG ID is less than 8.
Proposal 2. The logicalChannelGroup-IAB-Ext-r17 starts from 0, not from 8.

For the Extended Long BSR, during the RAN2 discussion, there were big concerns on unnecessary overhead due to 32 bytes fixed bitmap for LCG ID when the maximum configured LCG ID is less than 8. To relieve this concern, RAN2 already made agreements in R2#116e, i.e., if the maximum LCGID among the configured LCGs is 7 or lower, legacy BSR format is sent; otherwise the Extended BSR format is sent. We think that this agreements are sufficient to cover the Extended Long BSR and no more RAN2 discussion/agreements are necessary for the Extended Long BSR.
Observation 6. For the Extended Long BSR, the current RAN2 agreement made in R2#116e is sufficient to relieve this overhead concerns, i.e., if the maximum LCGID among the configured LCGs is 7 or lower, legacy Short BSR format is sent; otherwise the Extended BSR format is sent.

Actually, all points explained so far was already captured well in the running MAC CR proposed by Samsung (MAC rapporteur) in R2#116bis-e ([1] R2-2201527) as shown in below box. Only difference is the blue highlight and we think that if this blue highlight is changed to “logicalChannelGroup-IAB-Ext-r17 is configured by upper layers” as specified in the current MAC specification and The logicalChannelGroup-IAB-Ext-r17 starts from 0, all problems are clearly resolved. 
Observation 7. The text proposal by Samsung (MAC rapporteur) in R2#116bis-e ([1] R2-2201527) can be reused with small updates to resolve all concerns in this contribution.
	Proposed Running MAC CR by Samsung (MAC rapporteur) in R2#116bis-e ([1] R2-2201527)
For Regular and Periodic BSR, the MAC entity for which extendedBSR with value true is configured by upper layers:
1> if more than one LCG has data available for transmission when the MAC PDU containing the BSR is to be built:
2> if the maximum LCG ID among the configured LCGs is 7 or lower:
3>	report Long BSR for all LCGs which have data available for transmission.
2> else:
3>	report Extended Long BSR for all LCGs which have data available for transmission.
1>	else:
2>	report Extended Short BSR.



Based on the above observations/proposals/explanation, we propose the text proposal for RRC and MAC as shown in the Annex. 
Proposal 3. RAN2 to agree TPs for RRC and MAC specification in the Annex.

[bookmark: _Toc450908196][bookmark: _In-sequence_SDU_delivery]Conclusion
Based on the above discussions, we present the following observations and proposals:
Observation 1. 5bits buffer size field in the Legacy Short BSR is designed for one UE, not for backhaul traffic from many UEs, i.e., 5bits buffer size field would be too small to indicate buffer size status for backhaul traffic. 
Observation 2. Legacy Short BSR would not be helpful for resource scheduling in IAB node.
Observation 3. Extended Short BSR and Long BSR has same length of buffer size field, i.e., 8bits buffer size field. 
Observation 4. The Extended Short BSR would be more appropriate for backhaul traffic and helpful for resource scheduling in the IAB node because this can give more detailed buffer size status than the legacy Short BSR.
Observation 5. Even though the IAB node can be configured with logicalChannelGroup-IAB-Ext-r17, if the maximum configured LCG ID is less than 8, the IAB node cannot use the Extended Short BSR for LCG ID 0~7 and have to use the legacy Short BSR because logicalChannelGroup-IAB-Ext-r17 starts from 8 to 255. 
Observation 6. For the Extended Long BSR, the current RAN2 agreement made in R2#116e can be reused to relieve this overhead concerns, i.e., if the maximum LCGID among the configured LCGs is 7 or lower, legacy Short BSR format is sent; otherwise the Extended BSR format is sent.
Observation 7. The text proposal by Samsung (MAC rapporteur) in R2#116bis-e ([1] R2-2201527) can be reused with small updates to resolve all concerns in this contribution.

Proposal 1. For the IAB node who supports logicalChannelGroup-IAB-Ext-r17, the IAB node reports the extended Short BSR, when the maximum configured LCG ID is less than 8.
Proposal 2. The logicalChannelGroup-IAB-Ext-r17 starts from 0, not from 8.
Proposal 3. RAN2 to agree TPs for RRC and MAC specification in the Annex.
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Annex
- Text Proposal for RRC
	-- ASN1START
-- TAG-LOGICALCHANNELCONFIG-START

LogicalChannelConfig ::=            SEQUENCE {
    ul-SpecificParameters               SEQUENCE {
        priority                            INTEGER (1..16),
        prioritisedBitRate                  ENUMERATED {kBps0, kBps8, kBps16, kBps32, kBps64, kBps128, kBps256, kBps512,
                                            kBps1024, kBps2048, kBps4096, kBps8192, kBps16384, kBps32768, kBps65536, infinity},
        bucketSizeDuration                  ENUMERATED {ms5, ms10, ms20, ms50, ms100, ms150, ms300, ms500, ms1000,
                                                            spare7, spare6, spare5, spare4, spare3,spare2, spare1},
        allowedServingCells                 SEQUENCE (SIZE (1..maxNrofServingCells-1)) OF ServCellIndex
                                                                                                            OPTIONAL,   -- Cond PDCP-CADuplication
        allowedSCS-List                     SEQUENCE (SIZE (1..maxSCSs)) OF SubcarrierSpacing                   OPTIONAL,   -- Need R
        maxPUSCH-Duration                   ENUMERATED {ms0p02, ms0p04, ms0p0625, ms0p125, ms0p25, ms0p5, ms0p01-v1700, spare1}
                                                                                                                OPTIONAL,   -- Need R
        configuredGrantType1Allowed         ENUMERATED {true}                                                   OPTIONAL,   -- Need R
        logicalChannelGroup                 INTEGER (0..maxLCG-ID)                                              OPTIONAL,   -- Need R
        schedulingRequestID                 SchedulingRequestId                                                 OPTIONAL,   -- Need R
        logicalChannelSR-Mask               BOOLEAN,
        logicalChannelSR-DelayTimerApplied  BOOLEAN,
        ...,
        bitRateQueryProhibitTimer       ENUMERATED {s0, s0dot4, s0dot8, s1dot6, s3, s6, s12, s30}               OPTIONAL,    -- Need R
        [[
        allowedCG-List-r16                  SEQUENCE (SIZE (0.. maxNrofConfiguredGrantConfigMAC-1-r16)) OF ConfiguredGrantConfigIndexMAC-r16
                                                                                                                OPTIONAL,   -- Need S
        allowedPHY-PriorityIndex-r16        ENUMERATED {p0, p1}                                                 OPTIONAL    -- Need S
        ]],
        [[
        logicalChannelGroup-IAB-Ext-r17     INTEGER (80..maxLCG-ID-IAB-r17)                                      OPTIONAL,   -- Need R
        allowedHARQ-mode                    ENUMERATED {harqModeA, harqModeB}                                   OPTIONAL    -- Need S
        ]]
    }                                                                                                       OPTIONAL,   -- Cond UL
    ...,
    [[
    channelAccessPriority-r16           INTEGER (1..4)                                                      OPTIONAL,   -- Need R
    bitRateMultiplier-r16               ENUMERATED {x40, x70, x100, x200}                                   OPTIONAL    -- Need R
    ]]
}

-- TAG-LOGICALCHANNELCONFIG-STOP
-- ASN1STOP



- Text Proposal for MAC
	For Regular and Periodic BSR, the MAC entity for which logicalChannelGroup-IABExt is configured by upper layers shall:
1>	if more than one LCG has data available for transmission when the MAC PDU containing the BSR is to be built:
2> if the maximum LCG ID among the configured LCGs is 7 or lower:
3>	report Long BSR for all LCGs which have data available for transmission.
2> else:
23>	report Extended Long BSR for all LCGs which have data available for transmission.
1>	else:
2>	report Extended Short BSR.




