3GPP TSG-RAN WG2 Meeting #108
 R2-1915825
Reno, US, 18 November – 22 November 2019
Agenda Item:
6.4.2
Source:
OPPO
Title:
Left issue on LCP for NR V2X
Document for:
Discussion, Decision
1 Introduction

In RAN2#107bis following agreements were achieved:

Agreements on LCP: 
1: 
UE in MAC may select the destination and cast type associated with the highest SL LCH priority for a new transmission. Then only the data of the SL LCHs belonging to the selected destination and cast type can be multiplexed into the MAC PDU to be transmitted.
2:
LCP will take HARQ A/N enabled/disabled into account, e.g. packet with HARQ enabled will be multiplexed only with packets with HARQ enabled.

HARQ A/N enabled/disabled is taken as one LCP restriction. However it is not very clear how to treat it during LCP procedure. Apart from HARQ A/N enabled/disabled, other QoS parameter can be also taken into account e.g. maxPUSCH-Duration, multiple configured grants etc. 
2 Discussion
According to RAN2 agreements on LCP so far we could have 3 steps LCP as following:
Step1: To identify destination and cast type by choosing one LCHLCH with highest LCH priority which data is available

Step2: To limit LCHLCHs for step3 procedure with same destination and cast type by applying LCP restriction

Step3: Apply NR LCP rule to those LCHs chosen in step2 to avoid starvation issue

It step1, LCH priority is the only parameter to choose LCHs among all LCHs belonging to different destination and cast type. But in RAN2 we haven’t explicitly agreed on how to set LCH priority for one specific LCH. In the LS from SA2 [1], SA2 confirmed with RAN1 that “the same numerical value of Priority Level and PPPP has the same meaning in NR V2X and LTE V2X”. Section 5.4.3.3 in 23.287 v16.0.0 also says “The Priority Level has the same format and meaning as that of the ProSe Per-Packet Priority (PPPP) defined in TS23.285”. So it is clear that NR PC5 interface will have 8 level priority within QoS profile. And the proper way to map from priority level to LCH priority is one to one mapping with exactly the same order. Nevertheless the priority level within QoS profile is defined per QoS flow which will be mapped to SL DRB in SDAP layer. In case multiple QoS flows are mapped to one SL DRB and also considering there is only one LCHLCH will be associated with one SL DRB in this release, consequently there could be more than one QoS flows mapped to one SL LCH. Then the issue is how to choose priority value among these QoS flows. In order to meet QoS requirement of all QoS flows by one LCH it is natural to choose the lowest value i.e. highest priority to be the LCH priority. As for groupcast and broadcast same rule could be applied.
Proposal 1: To agree on 3 bits LCH priority for NR V2X
Observation 1: The priority of a LCH could be the lowest priority level value among QoS flows mapped to the LCH for all cast types
In step1 it is possible that there are more than one LCHs could be of highest priority which belongs to different destination or cast type. In this case either new rule is introduced for UE to choose one of them or it could be up to UE’s implementation. Our view is that it could be up to UE’s implementation to avoid starvation of one specific destination or cast type. In order to keep fairness among LCHs with same highest priority, step1 should be done per MAC PDU. 
Proposal 2: It is up to UE’s implementation to choose among LCHs with highest priority but belonging to different destination or cast type for LCP operation
LCHs belonging to same destination could be configured with either HARQ enabled or disabled. Before going to step2, UE need to know for current round of LCP, between HARQ enabled or HARQ disabled, which one is taken as restriction parameter. One way is to just follow the configuration of the chosen LCH in step1. If the chosen LCH is configured with HARQ enabled, then HARQ enabled is taken as LCP restriction for current LCP procedure and vice versa. 
Proposal 3: HARQ configuration of LCH with highest priority will be taken as LCP restriction condition for current LCP procedure
If the chosen LCH with highest priority is configured with HARQ disabled, then LCHs configured with HARQ enabled should be always filtered out because otherwise their performance can’t be met without HARQ feedback. But if LCH with highest priority is configured with HARQ enabled, then it is not very clear whether LCHs configured with HARQ disabled belonging to same destination can be also multiplexed in the same MAC PDU. If yes, how to do it? Basically there are 3 options:

Option1: All LCHs configured with HARQ disabled along with other LCH configured with enabled go to step2
Option2: After step3 if there is grant left, LCHs configured with HARQ disabled can be reconsidered i.e. step 2 will be repeated for them
Option3: Any LCHs configured with HARQ disabled will not go to step2
There is no performance issue for option1. But during step3 some of the grant will be consumed by LCHs configured with HARQ disabled even there is data available for LCHs configured with HARQ enabled. This contradicts with intention of LCP restriction based on HARQ enabled/disabled. Option2 avoids such shortcoming at the cost of LCP complexity. Another aspects to be considered is latency requirement of LCHs configured with disable because normally the packets from these LCHs supposes to go quickly. By carrying them with LCHs configured with HARQ, doubtless reliability is improved, but latency maybe also increased. Of course the benefit of option2 is to improve spectrum efficiency because otherwise some of the grant will be just padding. Option3 is simple without concern on latency but with less spectrum efficiency. Considering such issue will only occur when grant is big enough to drain all the data available in buffer of LCHs configured with HARQ enabled, it seems to be a corner case. To make the design simple and robust, option3 is the best way to go for this release.

Proposal 4: LCHs with different HARQ enabled/disabled configuration will not be multiplexed in the same MAC PDU i.e. HARQ enabled LCH and HARQ disabled LCH are exclusive during LCP procedure

In our paper [2] on multiple configured grants, one more LCP restriction condition is introduced. The basic idea is to allow one LCH to map to part of the configured grants but not all. This restriction is on top of existing restriction on type1 configured grant. Here are one examples:
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Figure 2-1 restriction for multiple configured grants
In the example LCH1 is not restricted by type1 configured grant, meaning it can be mapped to both type1 and type2 configured grant. In order to have better match between service and radio resource, LCH1 can only be mapped to CG1-1, CG2-1 and CG2-3 i.e. it is restricted by CG1-2 and CG-2. LCH3 is restricted by type1 CG, hence it can only be mapped to type2 configured grant. In this example it can be only mapped to CG2-3.

Proposal 5: On top of restriction of type1 configured grant, further restriction between LCHs and configured grants is introduced as LCP restriction condition.

In OPPO’s paper [3] we justified parameter maxPUSCH-Duration could help to judge whether a SR should be triggered or not due to SL BSR when current uplink grant can’t meet performance requirement of LCH associated to the triggered SL BSR. Then one more related issue is that whether this parameter is also taken as LCP restriction condition as Uu interface? This parameter actually reflects the latency requirement in QoS profile i.e. normally low latency service will demand short PUSCH duration over radio. In this sense there is no different between Uu and PC5 interface.
Proposal 6: To introduce maxPUSCH-Duration as LCP restriction condition for NR sidelink
3 Conclusion
Proposal 1: To agree on 3 bits LCH priority for NR V2X

Proposal 2: It is up to UE’s implementation to choose among LCHs with highest priority but belonging to different destination or cast type for LCP operation

Proposal 3: HARQ configuration of LCH with highest priority will be taken as LCP restriction condition for current LCP procedure
Proposal 4: LCHs with different HARQ enabled/disabled configuration will not be multiplexed in the same MAC PDU i.e. HARQ enabled LCH and HARQ disabled LCH are exclusive during LCP procedure

Proposal 5: On top of restriction of type1 configured grant, further restriction between LCHs and configured grants is introduced as LCP restriction condition.

Proposal 6: To introduce maxPUSCH-Duration as LCP restriction condition for NR sidelink
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