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1 Introduction

This document is for the offline discussion as follows:

[Offline discussion#704]: Discuss all prioritization issues raised by companies (not only from this contribution but also from others) and achieve a consensus on the need of it (OPPO, R2-1908291)

2 Discussion

2.1 Issue-1: General principle by reusing LTE solution 
The first issue to discuss is whether the legacy LTE-V2X solution is to be reused as the baseline for NR-V2X.

As mentioned in [1]

 REF _Ref8709324 \r \h 
[3]

 REF _Ref8709536 \r \h 
[5]

 REF _Ref8712346 \r \h 
[7], the LTE solution of priority based UL/SL prioritization can be reused for NR-V2X, i.e., a threshold value is used to judge whether the SL transmission is to be prioritized over UL or not.
After the offline discussion, companies have the following proposal.

Proposal 1 For NR UL and NR SL prioritization, at least the QoS requirement of SL transmission can be used to judge whether the SL transmission is to be prioritized over UL or not, FFS on how the QoS requirement of UL transmission can be taken into account.

Similarly, as mentioned in [1]

 REF _Ref8712346 \r \h 
[7]

 REF _Ref8717785 \r \h 
[10]

 REF _Ref8709536 \r \h 
[5], the legacy LTE-V2X allows some cases of UL transmission to be always prioritized over SL transmission, i.e., regardless of the priority of SL transmission. The question is whether the similar behaviour is to be reused.

After the offline discussion, companies have the following proposal.

Proposal 2 For NR UL and NR SL prioritization, MSG1/3 for RACH procedure and PUSCH for emergency PDU connection are always prioritized over SL transmission.
A follow-up question is whether this criterion can be applied to inter-RAT scenario as well, i.e., 

· The prioritization of LTE UL and NR SL (in case of NR SL is controlled by LTE Uu)

· The prioritization of NR UL and LTE SL (in case of LTE SL is controlled by NR Uu)

After the offline discussion, companies have the following proposal.

Proposal 3 LTE-solution should be applied to LTE UL and NR SL case. 
Proposal 4 For NR UL and LTE SL, RAN2 aims at no change to LTE SL protocol, and LTE-solution is the baseline.
2.2 Issue-2: Misc. issues for SL
In this section, some miscellaneous issues for SL are considered.

Firstly, as mentioned in [12], the legacy LTE-V2X only consider DRB for SL, but we agreed to introduce SRB for SL in NR-V2X to at least carry PC5-RRC PDU – so the first question is whether the same criterion can be applied to PC5-RRC messages. And a follow-up question is, since the PC5-RRC messages are generated in AS-layer, i.e., V2X-layer/upper layer would not provide PQI for these PDU – so it is unclear how to derive the priority value for the SL SRBs.
After the offline discussion, companies have the following proposal.

Proposal 5 The priority value based solution can be applied to PC5-RRC messages as well, and default value can be defined in the spec, and allows (pre-)configuration to override it.
Secondly, as mentioned in [7] and [8], a left issue is, even if one agree on the threshold-based solution for UL/SL prioritization solution, as we used in LTE-V2X, one can wonder if separated threshold configuration is needed for different cast types:

· Either as proposed in [7], apply different thresholds for different cast types;

· Or as proposed in [8], no need to differentiate the threshold setting for different cast types;
Question 1: Do you foresee that the SL priority threshold should be configured separately for different cast types?

· Yes

· No 

	Company
	Yes/No
	Comments if any

	OPPO
	No
	Since SA2 has concluded that the priority level of PQI share the same definition regardless of cast type (as follows), we see no reason to have differentiated threshold value.
The Priority Level shall be used to different treatment of V2X service data across different mode of communication, i.e. broadcast, groupcast, and unicast.

	Intel
	No
	Agree with OPPO in that there seems to be no need to consider different priority thresholds for cast types, given that a unified PQI based QoS mechanism is applicable for all cast types

	Interdigital
	No
	Prioritization should be based on QoS, not on cast type.

	CATT
	No
	Agree with OPPO and Intel.

	Qualcomm
	No
	

	ZTE
	No
	Only priority value/QoS requirement of each SL transmission is used for UL/SL prioritization regardless of cast type.

	Lenovo/ MotM
	No
	


Thirdly, different from LTE V2X, a new SL PHY channel is design in NR-V2X, which is agreed to carry SL A/N feedback till now in RAN1. As mentioned in [5], the first question is how to handle the PSFCH in terms of UL/SL prioritization, e.g., by reusing the criterion we used for PSSCH/PSCCH, and derive the priority value of PSFCH carrying A/N feedback from the associated priority value included in PSCCH.
Question2: How do you think UL/SL prioritization should be handled for PSFCH?

· Option-1: Aim at a same solution as PSCCH/PSSCH;

· Option-2: leave this to RAN1 to decide;

· Option-3: Other (if this option is selected, please clarify the solution)
· Option-4: too early to decide
	Company
	Preferred solution
	Comments if any

	OPPO
	1
	It is always good to have an aligned solution.

	Huawei, HiSilicon
	2
	

	Ericsson
	4
	It is too early to decide at this stage, since how to configure HARQ is not clear yet. Only if HARQ is associated with a SLRB/LCH, then it might be mapped to a priority/QoS parameter. And coordination with RAN1 is foreseen. 

	Intel
	4
	We prefer to wait for RAN1 design of PSFCH, but we share sympathy with OPPO’s view for having a unified solution if possible

	Interdigital
	4
	Details are dependent on RAN1 design, and we should wait for further details on this.

	vivo
	1
	Agree to have similar rule for both PSFCH and PSSCH, and how to derive the priority can be discussed later.

	CATT
	4
	Since the detail design of PSFCH is still under discussed in RAN1, we need wait for RAN1 progress.

	Spreadtrum
	2
	

	Qualcomm
	1
	I think the feedback bears the same priority to the associated PSSCH

	Samsung
	1
	It can be handled same as PSSCH.

	Lenovo/ MotM
	1
	Based on the fact that feedback can’t be more or less important than the data it tries to feedback

	ZTE
	1
	


2.3 Issue-3: Misc. issues for UL
In this section, some miscellaneous issues for UL are considered.
Firstly, besides the cases in Q8, there is proposal to add some exceptional cases for prioritizing UL, e.g., as mentioned in [7], to prioritize UL PUSCH if the PUSCH includes SL BSR.

Question-3: Do you agree to always prioritize UL PUSCH if the PUSCH including SL BSR over SL transmission?

· Yes

· No
	Company
	Yes/No
	Comments if any

	OPPO
	No
	It cannot be a general solution anyway considering that SL BSR may be used for different SL traffic with different QoS requirement.

	Huawei, HiSilicon
	/
	Depending on the conclusion to be derived from Proposal 1 on how the principle of NR UL/SL prioritization should be, we may consider the UL MAC CE together, instead of specifically to only BSR. 

	Ericsson
	/
	Agree with Huawei, it depends on the outcome of Proposal 1. We can discuss this later. 

	Intel
	
	Same view as Huawei

	Interdigital
	
	Agree with Huawei and Ericsson.

	vivo
	
	Agree with Huawei

	CATT
	/
	We may make the decision after we have a clear view on Proposal 1.

	Spreadtrum
	Yes
	We think that SL BSR is more important.

	Samsung
	No
	

	Qualcomm
	No
	I do not think SL BSR shall be singled out as an exceptional case for a general approach,

	ZTE
	No
	A general solution should be considered for UL/SL prioritization. This case had not been considered in LTE V2X, we think it should not be considered in NR V2X as well.

	Lenovo/ MotM
	Yes 
	In this case we are talking about BSR that represents the BO of the SL Data (Vs SL Data). BSR has higher priority than the Data (SL).


2.4 Impact from DC architecture
According to the TR

The study prioritised Scenarios 1, 2 and 3, and MN controlling/configuring both NR SL and LTE SL in Scenarios 4, 5 and 6 which is covered by Scenarios 1, 2 and 3 respectively.
We are at least considering the following aspects for UL/SL prioritization

· MCG UL

· MCG SL

· SCG UL

· (SCG SL, which has been down-prioritized according to the SI conclusion);

As mentioned in [14], the first issue to discuss is whether RAN2 needs to consider the scenario where SL is controlled/configured by SN, i.e., whether SCG SL should be taken into account or not.

Question 4: Should SL controlled/configured by SN be considered for UL/SL prioritization in NR-V2X?

· Yes

· No (i.e., RAN2 keep the SI conclusion)

	Company
	Yes/No
	Comments if any

	OPPO
	No
	We tend to stick to the SI conclusion, and avoid further spec impact in this release.

	Huawei, HiSilicon
	May be No, with comment
	We tend to decouple the SN controlling/configuring of NR SL and LTE SL from the UL/SL prioritization issue. To us, when UL transmission(s) on MCG and/or SCG overlaps with NR SL and/or LTE SL (depending on UE capability whether MCG and SCG UL transmission can overlap), we may just focus on these transmissions themselves, regardless of which CG controlling/configuring which SL, and apply the UL/SL prioritization according to the rules defined for intra-RAT/inter-RAT. Also, we prefer to first perform the intra-RAT UL/SL prioritization (LTE UL vs. LTE SL and NR UL vs. NR SL), and then inter-RAT prioritization, as we indicate in the following Question 6. 

	Ericsson
	Yes, with comment
	SL configured/controlled by SN is one scenario that we need to take into account. But at this stage we do not see necessary additional prioritization rules that different from intra/inter RAT UL/SL prioritization as Huawei commented. We believe the outcome of intra/inter RAT UL/SL prioritization should/can be general enough to cover the SN configured/controlled scenario. 

	Intel
	No
	We do not see the need to differentiate UL/SL prioritization behaviour depending on different scenarios at this time

	Interdigital
	No
	Agree with OPPO

	vivo
	No
	At least not at this release.

	CATT
	No
	The UL/SL prioritization behaviour is not related to MN or SN controlling/configuring of SL.

	Spreadtrum
	No
	Share OPPO’s view

	Samsung
	No
	We have similar understanding as Huawei. This is not related to MN or SN controlling/configuring of SL. For the prioritization between SN UL and SL, the proposals 1 through 4 can be applied depending on the RAT(s) of SN and SL.

	Qualcomm
	No
	

	ZTE
	No
	Keep the SI conclusion. 


Regardless of answer to Q10, one needs to consider the impact due to SCG UL,

· Either as mentioned in [1], RAN2 assume no coupling between SL (including LTE PC5 and/or NR PC5) and SCG UL, and therefore no need to consider the prioritization for MCG SL and SCG UL. In other words, the prioritization rule between MCG UL and MCG SL is enough

· Or as mentioned in [14], one needs to consider UL of MCG and SCG to design the UL/SL prioritization rule.

Question 5: For UL/SL prioritization, should SCG UL be taken into account (in additional to MCG UL) to decide the prioritization of MCG SL?

· Yes

· No 

	Company
	Yes/No
	Comments if any

	OPPO
	No
	We assume that for a specific band combination of MCG and SCG, the chains for MCG and SCG are independent from each other, i.e. there is no need for dynamic / scheduling level coordination due to chain reusing / switching between MCG and SCG, which is aligned with the separate MAC entities modelling of DC architecture. So the UL/SL prioritization only happens within a cell group, i.e., MCG, and the UL/SL prioritization is only for the chain reusing/switching between UL and SL within the MCG. 

There could be coupling between MCG and SCG due to the total power limitation, but that is fully RAN1 scope, which is out of RAN2.

	Huawei, HiSilicon
	Maybe yes, with comment
	Please refer to our views in Question 4. 

	Ericsson
	Yes with comment
	Same comment as in Q4. 

	Interdigital
	No 
	Agree with OPPO

	vivo
	No
	Agree with OPPO that the UL/SL prioritization may only be performed within a cell group.

	CATT
	No
	Share the same with OPPO.

	Spreadtrum
	No
	Share OPPO’s view

	Qualcomm
	No
	

	Samsung
	Maybe no
	We share the view of OPPO that MCG and SCG can be handled independently. Each CG can operate in different RAT, in some sense this question may be related to Q6 added by Huawei.

	Lenovo/ MotM
	Yes
	We think that the SL carrier might (also) be same as that of the SCG carrier. So, UL Vs SL agreement applies here in a same way (regardless of if the carrier is belonging to Master or Secondary cell group)

	ZTE
	Yes
	In addition to MCG UL, SCG UL shall be considered for UL/SL prioritization as well. However, the prioritization between MCG UL or SCG UL and SL (LTE SL or NR SL) transmission could be covered by LTE UL/SL prioritization, NR UL/SL prioritization and the prioritization of inter-RAT scenario.


There might be the case that totally more than two transmissions, which involve different interfaces and/or RATs, colliding in time domain. For example, there might be the case where LTE SL, NR SL and LTE UL overlap in time domain when the UE is served by LTE eNB, or where LTE SL, NR SL and NR UL overlap when the UE is served by NR gNB. In MR-DC case, there might even be the case where all four types of transmissions, i.e. NR SL, LTE SL, NR UL and LTE UL, overlap (if the NW judges that the UE in Uu is capable of UL transmission simultaneously on MCG and SCG based on UE capability). 

In above cases, it might be worth discussing the order in which intra-RAT and inter-RAT UL/SL prioritization should be performed, which functions as a basic modelling issue on how UL/SL prioritization mechanism should be captured in NR and LTE MAC Spec. Take NR UL, LTE SL and NR SL overlapping as an example: whether the UE should first perform intra-NR UL/SL prioritization, and then use the winner to conduct further the inter-RAT comparison with LTE SL; or the UE first performs inter-RAT UL/SL prioritization between NR UL and LTE SL, and then use the victor to compare with the NR SL. Below question tentatively discusses this issue. Note that, if the intra-RAT UL/SL prioritization is first performed, then afterward the inter-RAT prioritization may also be the SL/SL prioritization, depending on who wins within each RAT respectively.
Question 6: In the case that more than two transmissions that involve different interfaces and RATs overlap in time domain, in which order should inter-RAT and inter-RAT UL/SL prioritization be performed?

· Option A: First perform intra-RAT UL/SL prioritization (LTE UL/SL prioritization and NR SL/UL prioritization), and then perform inter-RAT prioritization;

· Option B: UE implementation;

· Option C: too early to decide

· Others.
	Company
	Yes/No
	Comments if any

	Huawei, 
HiSilicon
	Option A
	We think this may be the simplest way to deal with all complicated case. After the intra-RAT UL/SL prioritization is first performed within each RAT respectively (i.e. legacy LTE UL/SL prioritization and/or NR UL/SL prioritization to be concluded by Proposal 1; if there is only the transmission on one interface for a RAT, it is automatically regarded as the winner within that RAT), then there can be three cases that need further inter-RAT prioritization operations:

-  LTE UL vs. NR SL;

-  NR SL vs. LTE SL;

-  NR SL vs. LTE SL.

For the first two cases, we can use the solutions to be concluded by Proposal 3 and 4; for the third case, we can further discuss whether/how the inter-RAT SL prioritization is performed.

	Ericsson
	C
	It might be too early to decide at this moment. Maybe we should focus on the prioritization between two transmissions first and see if there is a proper way to combine them. 

	Intel
	C
	While this seems like a valid scenario, we agree with Ericsson to wait until the intra-RAT prioritization is finalized 

	Interdigital
	C
	We think intra-RAT prioritization should be finalized first.

	vivo
	C
	

	CATT
	C
	Agree with Ericsson.

	Spreadtrum
	A
	We think this should be ruled and agree with Huawei’s view.

	Samsung
	C
	We share the view of Ericsson.

	OPPO
	C
	

	Qualcomm
	C
	Agree with Ericsson

	Lenovo/ MorM
	C
	

	ZTE
	C
	


2.5 Other
Companies are encouraged to raise further issues for UL/SL prioritization, focusing on RAN2 related aspects and issues that needs/can be concluded at the current stage.
Question-6: Any other issues for UL/SL prioritization to be discussed?

	Company
	Issue
	Comments if any

	
	
	

	
	
	

	
	
	

	
	
	


3 Conclusion

This contribution summarizes the offline discussion on LCP.
In Q4, most companies tend to stick to the SI conclusion that SL is only under MN.

Proposal 6 RAN2 does not consider the scenario where SL is controlled/configured by SN in Rel-16 NR-V2X.
In Q5, most companies tend to see no impact due to SCG UL (in additional to MCG UL) for SL/UL prioritization, but since there is no clear majority, RAN2 can further discuss the issue, to identify the need and impact if SCG UL is to be taken into account.
Proposal 7 For UL/SL prioritization, RAN2 further discuss the need/impact to consider SCG UL for UL/SL prioritization.
Considering all the companies who joined the discussion of Q1 tends to see no need for cast type specific operation.

Proposal 8 RAN2 aims at a general solution for UL/SL prioritization for different cast types.

Based on companies’ input, the proposals achieved by this email discussion are shown as follows.
Proposal 1
For NR UL and NR SL prioritization, at least the QoS requirement of SL transmission can be used to judge whether the SL transmission is to be prioritized over UL or not, FFS on how the QoS requirement of UL transmission can be taken into account.
Proposal 2
For NR UL and NR SL prioritization, MSG1/3 for RACH procedure and PUSCH for emergency PDU connection are always prioritized over SL transmission.
Proposal 3
LTE-solution should be applied to LTE UL and NR SL case.
Proposal 4
For NR UL and LTE SL, RAN2 aims at no change to LTE SL protocol, and LTE-solution is the baseline.
Proposal 5
The priority value based solution can be applied to PC5-RRC messages as well, and default value can be defined in the spec, and allows (pre-)configuration to override it.
Proposal 6
RAN2 does not consider the scenario where SL is controlled/configured by SN in Rel-16 NR-V2X.
Proposal 7
For UL/SL prioritization, RAN2 further discuss the need/impact to consider SCG UL for UL/SL prioritization.
Proposal 8
RAN2 aims at a general solution for UL/SL prioritization for different cast types.
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