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1 Introduction

In RAN2#107 meeting [1], the following has been agreed for the prioritization of Sideink BSR and Uplink BSR for mode 1 
Agreements on BSR and SR: 

1: 
Working assumption: RAN2 pursues the need of flexible priority for the non-padding SL BSR in NR, but will see if there is any big problem which cannot be solved w/o complicated options.

2:
The padding SL BSR MAC CE in NR has a fixed relative priority, which is lower than that of the padding UL BSR MAC CE, during LCP procedure.

<omitted>
In this paper, we discuss the pros and cons of this working assumption of allowing flexible prioritization between UL BSR and SL BSR for mode 1 V2X UE.

2 Discussions
In LTE-V2X, the relative priorities of the SL BSR MAC CE are fixed as follows. 

	For the Logical Channel Prioritization procedure, the MAC entity shall take into account the following relative priority in decreasing order:
-
MAC control element for C-RNTI or data from UL-CCCH;

-
MAC control element for DPR;

-
MAC control element for SPS confirmation;

-
MAC control element for AUL confirmation;

-
MAC control element for BSR, with exception of BSR included for padding;

-
MAC control element for PHR, Extended PHR, or Dual Connectivity PHR;

-
MAC control element for Sidelink BSR, with exception of Sidelink BSR included for padding;
-
data from any Logical Channel, except data from UL-CCCH;

-
MAC control element for Recommended bit rate query;

-
MAC control element for BSR included for padding;

-
MAC control element for Sidelink BSR included for padding.


the SL BSR (non-padding) always has a lower priority than UL BSR (non-padding). In NR V2X, a larger variety of V2X services are supported. Hence, it has been argued that resource allocation of SL grant may be more urgent than the buffered UL traffic, for example, URLLC traffic.  
However, to make such a scheme work, we need to examine is there a problem necessary for the scheme to solve and if yes, whether the solution introduce another negative consequences.

First, if the UE has buffered traffic for both UL and SL, according to MAC specification [TS 36.321], the UE will only generate one non-padding SL BSR and one non-padding UL BSR to fill the UL grant. In NR V2X, it has already been agreed that the SR for SL traffic and SR for UL traffic use different SR configurations. Thus, when gNB allocates a UL grant large enough to send all triggered BSRs (including both SL and UL BSRs), the dynamics priority comparison, although used, does not make a difference. In such a case, no matter what the relative priority is, both SL and UL BSR will be delivered to the gNB at the same time for processing. This is the most common case, and it is obvious that there is no need to deviate from LTE-V2X baseline in this case. 

Observation 1
The dynamic comparison of relative BSR priority is not needed as long as UL grant size is enough for all triggered BSRs. 
Also, SL BSR is only used for mode 1 dynamic scheduling. It is commonly believed that dynamic grant is not useful for latency sensitive V2X traffic. If URRLL-link traffic over SL are supposed to use configured Type 1 or Type 2 grants, then there is no obvious benefit in prioritizing SL BSR over UL BSR.

Observation 2
The dynamic comparison of relative BSR priority is not needed as delay sensitive SL traffic are unlikely to use dynamic scheduling.
For the exceptions of the above two cases, we consider the very small probability case that the UL grant is not big enough to contain both UL BSR and SL BSR, and mode 1 UE does use dynamic scheduling for URLLC traffic. In this case, the flexible priority setting between UL and SL BSR might be needed. Assuming SL BSR now contains high-priority URLLC traffic which is more urgent than all UL traffic, the flexible priority srtting will let the SL BSR be processed first in the LCP procedure and the regular UL BSR cannot be fully included. However, there is no way to truncate this UL BSR because truncated BSR is only used for padding BSR, not for regular BSR, as currently specified in 3GPP TS 38.321 [2]. As a result, UL BSR may need to wait for the next available UL grant. As the gNB will probably only act on SL BSR and allocate sidelink grant, then it means no further UL resources to send BSR in next occasion, and another SR request may need to be triggered.

Observation 3
Truncated UL BSR is not supported for non-padding case, and negative side effects arise if a UL BSR is not able to be sent in the UL grant triggered by SR. 
On the contrary, let us consider the opposite case that the UL grant is not big enough but SL BSR has a lower priority. . According to subclause 5.14.1.4 in 3GPP TS 36.321 [3],

For Regular and Periodic Sidelink BSR:

-
if the number of bits in the UL grant is equal to or larger than the size of a Sidelink BSR containing buffer status for all LCGs having data available for transmission plus its subheader:

-
report Sidelink BSR containing buffer status for all LCGs having data available for transmission;

-
else report Truncated Sidelink 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.
It has also been specified in 6.1.3.1a of 3GPP TS 36.321 [3]:

Buffer Sizes of LCGs are included in decreasing order of the highest priority of the sidelink logical channel belonging to the LCG irrespective of the value of the Destination Index field.

Given the above specification, if the UL grant size is not enough, the SL BSR will be truncated and the buffer size(s) of high-priority LCG(s) will be reported first. For URLLC-like service, it is quite expected that those services will still be reported in this UL grant and will not likely to be delayed.

Observation 4
The buffer size of high-priority SL traffic could still be reported in truncated SL BSR when UL grant is not large enough.
Each BSR contains the buffer report of for one or more LCGs, in which LCG assumes to contain logical channels have similar QoS requirements. If the proposed working assumption is implemented in LCP procedure, all the SL traffic, in regards of its LCG, will be prioritized over the UL BSR, as long as there is data available for one high-priority sidelink logical channel. This is against the basic LCP principle and unfair to uplink logical channels which may have higher priority than the majority of the sidelink logical channels which are not in highest-priority LCG.
Observation 5
Prioritize the whole SL BSR of all LCGs is unfair to UL traffic which also have high-priority traffic. 
Finally, I think the pivotal problem of this issue is that a V2X UE now have traffic for different destinations, whereas traditionally, LCP procedure, either in Uu or in PC5, is only used to handle the scheduling for all the traffic towards a single destination (a base station or a ProSe L2 Destination ID). It is very questionable that the logical channel priority which is designed to be use for intra-destination handling can be extended to cross-destination prioritization. For a V2X UE, even though the BSRs are sent to the same entity, it may need to figure out which traffic is of the most important among the four different destination categories, as those are all in the contents of BSR(s).
1. Uu destination (gNB)
2. SL unicast destination

3. SL groupcast destination

4. SL broadcast destination
Observation 6
Cross-destination prioritization is not in the scope of LCP procedure.

It is difficult for UE and NW to specify a generic rule to handle cross-destination prioritization, which has been proved hard already for Uu/SL prioritization. If we cannot do it correctly, it is better not rush to a solution and leave LCP procedure as it is. As explained earlier in observation 1 and 2, there is no need to have a flexible priority handling between UL BSR and SL BSR for the majority cases. So, we propose to reverse the working assumption and reuse LTE-V2X design for this.

Proposal 1
Reverse the working assumption and reuse the fixed priority relationship in LTE V2X for handling non-padding SL BSR and UL BSR in LCP.

If RAN2 do believes that sending SL BSR while delaying UL BSR to the next UL grant is acceptable, then the solution should only apply to the exact corner scenario when this scheme is needed.

Here is the analysis of the corner scenario, the UL BSR size can be Y bytes (between 1~9) bytes, the SL BSR could be up to 512 bytes, but not all of the LCGs shall be prioritized. Suppose there are X bytes needed to contain all buffer size report for the LCGs above the configured SL threshold. Then, the applicable corner case is: 

The UE calculates the UL grant size and determine that it cannot accommodate X+Y bytes (plus corresponding MAC sub-headers) using the default LCP procedure. 
In this corner case that the UL grant is indeed short of a few bytes to contain both UL grant and a (truncated) SL BSR of all higher-than-threshold LCGs, the UE’s LCP procedure chooses to finish multiplexing by filling a (truncated) SL BSR in the MAC PDU.
Proposal 2
If the WA needs to be confirmed, then the solution uses a configured SL LCG threshold and should only apply to the case that the UL grant is indeed short of a few bytes to contain both UL BSR and a (truncated) SL BSR of all higher-than-threshold LCGs.

3 Conclusion

In this contribution, we discussed whether the relative priority between the non-padding SL BSR and the non-padding UL BSR should be flexible or fixed, and we have the following observations:

Observation 1
The dynamic comparison of relative BSR priority is not needed as long as UL grant size is enough for all triggered BSRs. 
Observation 2
The dynamic comparison of relative BSR priority is not needed as delay sensitive SL traffic are unlikely to use dynamic scheduling.
Observation 3
Truncated UL BSR is not supported for non-padding case, and negative side effects arise if a UL BSR is not able to be sent in the UL grant triggered by SR. 

Observation 4
The buffer size of high-priority SL traffic could still be reported in truncated SL BSR when UL grant is not large enough.
Observation 5
Prioritize the whole SL BSR of all LCGs is unfair to UL traffic which also have high-priority traffic. 
Observation 6
Cross-destination prioritization is not in the scope of LCP procedure.
Based on those observations, we propose:

Proposal 1
Reverse the working assumption and reuse the fixed priority relationship in LTE V2X for handling non-padding SL BSR and UL BSR in LCP.

Proposal 2
If the WA needs to be confirmed, then the solution uses a configured SL LCG threshold and should only apply to the case that the UL grant is indeed short of a few bytes to contain both UL BSR and a (truncated) SL BSR of all higher-than-threshold LCGs.
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