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1 Introduction
In RAN2#107bis the following agreements were made on flexible BSR:
Agreements on flexible BSR: 
1: 
If SL-BSR is prioritized, and if the UL-grant size is not enough to carry “the BS of all prioritized SL-BSR entries + UL-BSR”, transmit SL-BSR. Otherwise, rely on legacy behavior.
2:
The rule for UL-data/SL-data prioritization is reused for defining prioritized SL-BSR/UL-BSR.
These agreements have triggered some confusion during email discussion of the running MAC CR.  In this contribution, we discuss the agreements in detail and describe how certain interpretation of the agreements may potentially lead to some confusion. We also provide proposed changes to the running MAC CR with the goal of accurately capturing the previous agreements.
2 Agreements on Prioritization of SL BSR in LCP
Flexible BSR is introduced in NR V2X by allowing for two possible prioritizations (within the LCP procedure) for a regular or truncated SL-BSR, as shown in the latest text of section 5.4.3.1.3 in the running MAC CR:
Logical channels shall be prioritised in accordance with the following order (highest priority listed first):

-
C-RNTI MAC CE or data from UL-CCCH;

-
Configured Grant Confirmation MAC CE;

-
MAC CE for SL-BSR prioritized according to clause 5.x.1.6;
-
MAC CE for BSR, with exception of BSR included for padding;

-
Single Entry PHR MAC CE or Multiple Entry PHR MAC CE;

-
MAC CE for SL-BSR, with exception of SL-BSR prioritized according to clause 5.x.1.6 and SL-BSR included for padding;
-
data from any Logical Channel, except data from UL-CCCH;

-
MAC CE for Recommended bit rate query;

-
MAC CE for BSR included for padding;

-
MAC CE for SL-BSR included for padding.

If SL-BSR is prioritized, it is included in the grant (according to LCP procedure) before UL-BSR.  If SL-BSR is not prioritized, it is included into the grant with the same priority as in legacy LTE (after the MAC CE for PHR).
The main purpose for supporting prioritized SL-BSR is to ensure that buffer status of the high priority SL-LCGs is prioritized over UL BSR in scenarios where the UL grant size is limited.  Specifically, if the UL grant is unable to accommodate the SL-BSR corresponding to the SL-LCGs with high priority as well as the UL-BSR, then the prioritized SL-BSR is transmitted first. Otherwise, if the UL grant is sufficiently large, the SL-BSR is transmitted after the UL-BSR.
Observation 1:
The purpose of supporting prioritized SL-BSR is to include SL-BSR in the grant before UL BSR when there are high priority SL LCGs and the UL grant may not be large enough to include those grants.

Based on this understanding of the motivation, agreement 1 seems to have a contradiction.  
· “if SL BSR is prioritized” can only be determined depending on the condition “if the UL-grant size is not enough to carry the BS of all prioritized SL-BSR entries + UL-BSR.  
· So in fact, “SL BSR is prioritized” is a consequence of “the UL-grant size is not enough to carry the BS of all prioritized SL-BSR entries + UL-BSR
One possible interpretation of “if SL BSR is prioritized” in agreement 1 is rather that there are LCGs in SL-BSR that should be prioritized over LCGs in UL BSR, where such prioritization decision is done based on agreement 2.

Also, the condition: “if the UL-grant size is not enough to carry “the BS of all prioritized SL-BSR entries + UL-BSR”, needs further clarification in light of this motivation, since:

·  Whether the uplink grant is large enough to include the prioritized LCGs doesn’t depend only on the SL-BSR and UL-BSR sizes, but also on other MAC CEs (e.g. PHR)
· The available space in the grant should be evaluated assuming SL-BSR were to be transmitted in the legacy LTE LCP position
It would seem that most companies understanding of the agreements (as comments in the email discussion) are aligned with the above observations.  We therefore propose to confirm this understanding in RAN2.
Proposal 1: 
Confirm RAN2 understanding of flexible BSR agreements to be summarized as follows:
· The rule for UL-data/SL-data prioritization is used to determine the SL BSR entries (LCGs) which are prioritized 
· SL-BSR is prioritized over UL BSR in LCP procedure if the UL grant size is not large enough to fit all prioritized entries (LCGs) of SL-BSR when transmitted as a non-prioritized SL BSR
· When SL-BSR is prioritized, UE reports truncated SL-BSR containing buffer status for as many prioritized LCGs as possible

· When SL-BSR is not prioritized, UE uses legacy LTE procedure
3 Proposed Clarifications to the MAC CR
Because of the wording of the initial agreements, it has led to some issues in the MAC CR.  
Firstly, agreement 2 indicates that the rule for UL data/SL data prioritization (based on two thresholds) is re-used for defining prioritized SL-BSR/UL BSR.  However, the rule for UL data/SL data prioritization was used to decide which transmission (UL or SL) to perform.  For this reason, the rule compares a single priority (the priority of the MAC PDU) with a threshold.  When used to apply the agreements of the flexible BSR, all SL LCGs with a LCH having data available and priority below the SL threshold should be prioritized over UL LCGs with LCHs having data available and priority above the UL threshold.  While this is the intention of the running CR, it is not clear which “LCG(s) for the Destination(s)” to select after the if conditions are combined. 
1> if [thresSL-TxPrioritization] is configured and the value of the highest priority of the logical channels that belong to any LCG and contain SL data for any Destination is lower than [thresSL-TxPrioritization]; and

1> if either [thresUL-TxPrioritization] is not configured or [thresUL-TxPrioritization] is configured and the value of the highest priority of the logical channels that belong to any LCG and contain UL data is equal to or higher than [thresUL-TxPrioritization] according to clause 5.4.5:

2>
prioritize the LCG(s) for the Destination(s).

We propose to clarify this, and the proposed change is in the TP found in the appendix.
Proposal 2: 
Clarify in the running MAC CR which LCG(s) and corresponding destination(s) are considered as SL BSR entries which are prioritized.

Secondly, the inconsistency of the agreement 1 (described in section 2) has led to a formulation of the text in the CR which is difficult to follow because the decision of whether to prioritize SL-BSR is bundled with the conditions of what to transmit.  For example, below, it is not clear whether taking the number of bits in the UL grant into consideration is done before or after UL BSR has been included (i.e. based on prioritized SL-BSR or non-prioritized SL-BSR).

3> report Truncated SL-BSR containing buffer status for as many prioritized LCGs having data available for transmission as possible, taking the number of bits in the UL grant into consideration;

3>
prioritize the SL-BSR for logical channel prioritization specified in clause 5.4.3.1;
To resolve this confusion, one simple approach is to first determine whether SL-BSR is prioritized or not and then determine how many LCGs of the SL BSR are included.  The TP found in the appendix shows how this is proposed to be captured. 

Proposal 3: 
In the running MAC CR, 1) first determine whether there are LCGs prioritized in SL-BSR; 2) if yes, then determine whether to prioritize the SL-BSR based on the available space in the grant evaluated assuming SL-BSR were to be transmitted in the legacy LTE LCP position
Finally, in the condition for prioritization of SL-BSR, there seems to be no reason to call out the (UL) BSR MAC CE.  As discussed in section 2, the understanding is that the SL-BSR is prioritized when transmitting it according to LTE legacy priority in LCP (non-prioritized) would result in dropping some prioritized SL-BSR entries.  Because the clause below directly uses the wording of the agreements, it would seem that the UE is considering only the UL BSR and SL BSR in order to determine whether the grant is large enough.  We think this is not correct.  

1> if the Buffer Status reporting procedure determines that at least one BSR has been triggered and not cancelled according to clause 5.4.5 and the UL grant cannot accommodate a SL-BSR MAC CE containing buffer status only for all prioritized LCGs having data available for transmission plus the subheader of the SL-BSR and the BSR MAC CE plus the subheader of the BSR, according to clause 5.4.3.1.3, in case the SL-BSR is considered as not prioritized:

Proposal 4: 
In the running MAC CR, remove the mention of UL BSR in the condition for determining whether to prioritize the SL-BSR.

Proposal 5: 
In the running MAC CR, give the different prioritization orders in the LCP procedure for both prioritized and non-prioritized SL-BSR 
Furthermore, there seems to be no need for the consideration of a cancelled BSR.  The assumption is that the SL-BSR procedure is anyways performed only when the SL BSR has not been cancelled (otherwise, it would require this condition in every line of the BSR procedure).

We therefore propose the changes to the MAC CR shown in the appendix.

Proposal 6: 
Adopt the changes to the running MAC CR shown in the appendix.

4 Conclusion
In this contribution, the following proposals are made on the details of flexible BSR
Proposal 1: 
Confirm RAN2 understanding of flexible BSR agreements to be summarized as follows:

· The rule for UL-data/SL-data prioritization is used to determine the SL BSR entries (LCGs) which are prioritized 
· SL-BSR is prioritized over UL BSR in LCP procedure if the UL grant size is not large enough to fit all prioritized entries (LCGs) of SL-BSR when transmitted as a non-prioritized SL BSR

· When SL-BSR is prioritized, UE reports truncated SL-BSR containing buffer status for as many prioritized LCGs as possible

· When SL-BSR is not prioritized, UE uses legacy LTE procedure
Proposal 2: 
Clarify in the running MAC CR which LCG(s) and corresponding destination(s) are considered as SL BSR entries which are prioritized.

Proposal 3: 
In the running MAC CR, 1) first determine whether there are LCGs prioritized in SL-BSR; 2) if yes, then determine whether to prioritize the SL-BSR based on the available space in the grant evaluated assuming SL-BSR were to be transmitted in the legacy LTE LCP position

Proposal 4: 
In the running MAC CR, remove the mention of UL BSR in the condition for determining whether to prioritize the SL-BSR.

Proposal 5: 
In the running MAC CR, give the different prioritization orders in the LCP procedure for both prioritized and non-prioritized SL-BSR 

Proposal 6: 
Adopt the changes to the running MAC CR shown in the appendix.
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6 Appendix – Text Proposal Changes to SL BSR Procedure
First Change:
5.4.3.1.3
Allocation of resources

The MAC entity shall, when a new transmission is performed:

1>
allocate resources to the logical channels as follows:

2>
logical channels selected in clause 5.4.3.1.2 for the UL grant with Bj > 0 are allocated resources in a decreasing priority order. If the PBR of a logical channel is set to infinity, the MAC entity shall allocate resources for all the data that is available for transmission on the logical channel before meeting the PBR of the lower priority logical channel(s);

2>
decrement Bj by the total size of MAC SDUs served to logical channel j above;

2>
if any resources remain, all the logical channels selected in clause 5.4.3.1.2 are served in a strict decreasing priority order (regardless of the value of Bj) until either the data for that logical channel or the UL grant is exhausted, whichever comes first. Logical channels configured with equal priority should be served equally.

NOTE:
The value of Bj can be negative.

If the MAC entity is requested to simultaneously transmit multiple MAC PDUs, or if the MAC entity receives the multiple UL grants within one or more coinciding PDCCH occasions (i.e. on different Serving Cells), it is up to UE implementation in which order the grants are processed.

The UE shall also follow the rules below during the scheduling procedures above:

-
the UE should not segment an RLC SDU (or partially transmitted SDU or retransmitted RLC PDU) if the whole SDU (or partially transmitted SDU or retransmitted RLC PDU) fits into the remaining resources of the associated MAC entity;

-
if the UE segments an RLC SDU from the logical channel, it shall maximize the size of the segment to fill the grant of the associated MAC entity as much as possible;

-
the UE should maximise the transmission of data;

-
if the MAC entity is given a UL grant size that is equal to or larger than 8 bytes while having data available and allowed (according to clause 5.4.3.1) for transmission, the MAC entity shall not transmit only padding BSR and/or padding.

The MAC entity shall not generate a MAC PDU for the HARQ entity if the following conditions are satisfied:

-
the MAC entity is configured with skipUplinkTxDynamic with value true and the grant indicated to the HARQ entity was addressed to a C-RNTI, or the grant indicated to the HARQ entity is a configured uplink grant; and

-
there is no aperiodic CSI requested for this PUSCH transmission as specified in TS 38.212 [9]; and

-
the MAC PDU includes zero MAC SDUs; and

-
the MAC PDU includes only the periodic BSR and there is no data available for any LCG, or the MAC PDU includes only the padding BSR.

If the SL-BSR is not prioritized according to clause 5.x.1.6, Llogical channels shall be prioritised in accordance with the following order (highest priority listed first):

-
C-RNTI MAC CE or data from UL-CCCH;

-
Configured Grant Confirmation MAC CE;

-
MAC CE for BSR, with exception of BSR included for padding;

-
Single Entry PHR MAC CE or Multiple Entry PHR MAC CE;

-
MAC CE for SL-BSR, with exception of SL-BSR prioritized according to clause 5.x.1.6 and SL-BSR included for padding;
-
data from any Logical Channel, except data from UL-CCCH;

-
MAC CE for Recommended bit rate query;

-
MAC CE for BSR included for padding;

-
MAC CE for SL-BSR included for padding.

If the SL-BSR is prioritized according to clause 5.x.1.6, logical channels shall be prioritised in accordance with the following order (highest priority listed first):
-
C-RNTI MAC CE or data from UL-CCCH;

-
Configured Grant Confirmation MAC CE;

-
MAC CE for SL-BSR, with exception of SL-BSR included for padding;

-   
MAC CE for BSR, with exception of BSR included for padding;

-
Single Entry PHR MAC CE or Multiple Entry PHR MAC CE;

-
data from any Logical Channel, except data from UL-CCCH;

-
MAC CE for Recommended bit rate query;

-
MAC CE for BSR included for padding;

-
MAC CE for SL-BSR included for padding.

Second Change:

For Regular and Periodic SL-BSR, the MAC entity shall:

1> if [thresSL-TxPrioritization] is configured; 
1> there exists at least one LCG for any Destination that contains with and the value of the highest priority of the its logical channels that belong to any LCG and containing SL data for any Destination is lower than [thresSL-TxPrioritization]; and

1> if either [thresUL-TxPrioritization] is not configured or [thresUL-TxPrioritization] is configured and the value of the highest priority of the logical channels that belong to any LCG and contain UL data is equal to or higher than [thresUL-TxPrioritization] according to clause 5.4.5:

2>
prioritize the at least one LCG(s) for the Destination(s).

1> if the Buffer Status reporting procedure determines that at least one BSR has been triggered and not cancelled according to clause 5.4.5 and the UL grant cannot accommodate a SL-BSR MAC CE considered as not prioritized according to clause 5.4.3.1.3 and containing buffer status only for all prioritized LCGs having data available for transmission plus the subheader of the SL-BSR and the BSR MAC CE plus the subheader of the BSR:

3> report Truncated SL-BSR containing buffer status for as many prioritized LCGs having data available for transmission as possible, taking the number of bits in the UL grant into consideration;

3>
prioritize the SL-BSR for logical channel prioritization specified in clause 5.4.3.1;
1> If the SL-BSR is prioritized:
2> report Truncated SL-BSR containing buffer status for as many prioritized LCGs having data available for transmission as possible, taking the number of bits in the UL grant into consideration;

 1>
else if the number of bits in the UL grant is expected to be equal to or larger than the size of a SL-BSR containing buffer status for all LCGs having data available for transmission plus the subheader of the SL-BSR according to clause 5.4.3.1.3:

2>
report SL-BSR containing buffer status for all LCGs having data available for transmission;

1>
else:

2> report Truncated SL-BSR containing buffer status for as many LCGs having data available for transmission as possible, taking the number of bits in the UL grant into consideration.
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