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1 Introduction

This document is for the following email discussion:
[106#77][NR/V2X] Prioritisation (OPPO)


Discuss details of P7 and other prioritization issues proposed in other contributions (e.g. between MAC CEs, SRs, etc.) (OPPO)


Intended outcome: Report to next meeting


Deadline:  Thursday 2019-08-08

2 Discussion

As discussed in RAN#106

Agreements on UL/SL prioritization: 
1: 
For NR UL and NR SL prioritization, the QoS requirement of both SL and UL transmissions can be used to judge whether the SL transmission is to be prioritized over UL or not, FFS on how the QoS requirement of SL and UL transmission can be taken into account.

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.

3: 
LTE-solution should be applied to LTE UL and NR SL cross-RAT case (if needed). FFS on the need of this prioritization.

4:
For NR UL and LTE SL cross-RAT case, RAN2 aims at no change to LTE SL protocol, and LTE-solution is the baseline (if needed). FFS on the need of this prioritization.

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.

6:
RAN2 does not consider the scenario where SL is controlled/configured by SN in Rel-16 NR-V2X.

7: 
For UL/SL prioritization, RAN2 further discuss the need/impact to consider SCG UL for UL/SL prioritization.

8:
RAN2 aims at a general solution for UL/SL prioritization for different cast types.
· [Email discussion#702]: Discuss details of P7 and other prioritization issues proposed in other contributions (e.g. between MAC CEs, SRs, etc.) (OPPO)

2.1 Issue-1: Application scenario for UL/SL prioritization 
Considering the following FFS on inter-RAT scenario, it is good to understand the applicable scenario for UL/SL for both intra-RAT (limited to NR) and inter-RAT scenario, focusing on MCG only scenario first. 
Agreements on UL/SL prioritization: 
3: 
LTE-solution should be applied to LTE UL and NR SL cross-RAT case (if needed). FFS on the need of this prioritization.
4:
For NR UL and LTE SL cross-RAT case, RAN2 aims at no change to LTE SL protocol, and LTE-solution is the baseline (if needed). FFS on the need of this prioritization.
When this issue was discussed for LTE-V2X, in RAN1#86bis meeting, RAN1 agreed to consider the following capabilities of LTE V2X UEs on Tx chain and power budget.
	Agreements:
· From RAN1 viewpoint, the following three cases can be supported regarding the capability of LTE V2X devices on the simultaneous transmission of UL and SL.

· Case 1: UL TX and SL TX use separate TX chains and separate power budget

· Case 2: UL TX and SL TX use separate TX chains but sharing power budget

· Case 3: UL TX and SL TX share TX chains and power budget

· It is noted that the most suitable case may be dependent of the V2X use case.

· RAN WGs to identify solution(s) that takes into account the minimum performance of SL TX at least for some important SL TX. RAN WGs needs to reduce possible degradation of Uu operation performance in identifying such solution(s).
· For case 1, RAN1 assumes no physical layer solution is needed.


In addition, during RAN1#86bis and RAN1#87 meetings, some agreements and working assumptions were also made with respect to prioritization or power sharing between UL and V2X SL transmission, as follows. 
	Agreement: When UL TX overlaps in time domain with SL TX in the shared (or same) carrier frequency, 
· the UE shall drop the UL TX if the PPPP of SL packet is above a (pre)configured PPPP threshold, otherwise SL TX is dropped

Working assumption:
· When UL TX overlaps in time domain with SL TX in different carrier frequency, 

· The UE may drop UL TX or reduce UL TX power if the PPPP of SL packet is above a (pre)configured PPPP threshold, otherwise the UE may drop SL TX or reduce SL TX power.
· Note that UL TX power is always prioritized if PPPP threshold is set to the highest value.


As discussed in [18], the case of shared carrier and the case of shared chain are likely the possible applicable scenarios. Therefore, the following question is to check whether the same conclusion is applicable to NR UL and NR SL.
Question 1 For NR UL (UL of MCG) and NR SL scenario, in which case(s) UE needs to perform UL/SL prioritization, i.e., dropping one of UL TX and SL TX?

a) When UL TX overlaps in time domain with SL TX in the shared/same carrier frequency;
b) When UL TX and SL TX (in different carrier frequency) share TX chains and power budget;
c) Others (If this option is selected, please clarify the detailed scenario);
	Company
	Preferred Option
	Comments if any

	Intel
	a, b
	We think that at least a) needs to be taken into account when the UE cannot perform simultaneous transmission over UL and SL in the time domain. Regarding b), we think it depends on RAN1 discussion and we propose to wait for further progress 

	OPPO
	a, b
	Similar to the discussion we had in LTE, both a and b should be taken into account.

	Interdigital
	a, b
	We think the scenarios for UL/SL prioritization in NR can take at least those of LTE as baseline

	Huawei
	a), b)
	As these two cases are supported for the UL/SL TX prioritization in LTE V2X, we think the scenarios should be the same for NR V2X. More specifically, we think that the prioritization is needed when NR UL is configured to use single-carrier transmission mechanism (i.e. SC-FDMA). 

	Qualcomm
	a, b
	

	CATT
	a, b
	For b), we assume the UL TX overlaps in time domain with SL TX in different carrier frequency. Therefore, according to the LTE V2X, both a) and b) should perform UL/SL prioritization.

	Ericsson
	a) b)
	Same scenarios as in LTE are applied.

	Lenovo&MotoM
	a, b
	Agree with OPPO and IDT that we can take LTE case as baseline

	Samsung
	a), b)
	

	vivo
	a, b
	Take LTE as baseline for Intra-RAT scenario for UL/SL.

	Apple
	a) b) 
c) with comment
	a) and b) are straightforward.

For c), when UE has separate UL Tx and SL Tx chains but shares the power budget, the priority is also needed for UE to split the power. We understand the rapporteur might want to leave this to RAN1/RAN4 since this question is only about dropping, which is fine to us. We will not indicate this specific problem in the following questions.

	LG
	a), b)
	At least option a) is needed to perform UL/SL prioritization. Option b) is up to RAN1. We need to wait for further progress on RAN1 regarding b).

	MediaTek
	a), b)
	Both a) and b) should be taken into account. For Option b), we think it is up to RAN1 discussion.  

	Convida 
	a), b) and others (see comments)
	Case b) would have been better formulated as “When UL TX and SL TX (in different carrier frequency) share TX chains OR power budget “ or as “When UL TX and SL TX (in different carrier frequency) share power budget “, and therefore with the assumption that both transmission overlap in time, UL/SL prioritization should be performed in both a) and b) cases.

	Xiaomi
	a), b)
	

	Spreadtrum
	a, b
	Both the two cases are applicable scenarios in NR V2X. 

	Nokia
	b), a)
	Scenario a) is not extremely likely to happen (at least based on the legacy V2X and considered frequency bands), as usually SL and Uu will be separated in frequency domain. But of course, this may still occur, so needs to be addressed in the specification. Scenario b) is the most relevant, especially with respect to the shared power budget, which may occur even if SL and UL are to be transmitted in different bands. Thus, the text in the brackets, added in b), on different carrier frequency is not needed, as irrespective of whether this is a shared or different carrier, such prioritization needs to be defined.

	ZTE
	a) b)
	


Besides the intra-RAT case, it is good to understand whether there is any difference for inter-RAT scenario.
Question 2 For LTE UL (UL of MCG) and NR SL scenario, is there any case(s) where UE needs to perform UL/SL prioritization, i.e., dropping one of UL TX and SL TX?

a) Yes

1) When UL TX overlaps in time domain with SL TX in the shared/same carrier frequency;

2) When UL TX and SL TX (in different carrier frequency) share TX chains and power budget;

3) Others (If this option is selected, please clarify the detailed scenario);

b) No;
	Company
	Preferred Option
	Comments if any

	Intel
	b)
	We are not sold on the need for UL/SL prioritization since the use of shared/same carrier for LTE UL and NR SL seems unlikely. Regarding the case of shared TX chain, it might be a valid scenario but we think it is more of a RAN1 issue and unless the clear need for some mechanism to prioritize between LTE UL and NR SL arises in this case, we think it does not need to be considered. 

	OPPO
	At least a2 (FFS on a1)
	For A2, currently, there are already 3 types of capability coupling

1. Inter-RAT Uu capability coupling which is already in the spec, i.e., for (NG)EN-DC and NE-DC;
2. Intra-RAT Uu-PC5 capability coupling which has been addressed in LTE-V2X, i.e., the association between UL/DL band combination and SL band combination for the same RAT;
3. Inter-RAT PC5 capability coupling which is being discussed and partially concluded in RAN1, i.e., the coupling between LTE PC5 and NR PC5;
Therefore, logically we see it is infeasible to exclude the coupling of inter-RAT Uu-PC5 capability.
For A1, we see no technical issue to allow that, but leave it to operator to decide whether this scenario is necessary in practice, am whether it is beneficial from deployment perspective. 

	Interdigital
	- at least 2)
	A UE may support DL/UL in only one RAT (e.g. LTE) and support SL in only the other RAT (e.g. NR).  If the UE further uses a single TX chain for UL and SL (as was possible for LTE V2X) prioritization is required.

	Huawei
	a-1), a-2)
	It is possible that some licensed carrier bands that are used for LTE UL are supported for NR SL operation; therefore, we need to support these scenario from our perspective.

	Qulacomm
	a) 1,2
	

	CATT
	a), 1) and 2)
	Agree with Huawei and Qualcomm.

	Ericsson
	a-1) 2)
	Agree with Huawei

	Lenovo&MotoM
	a2
	a2 is possible, but we think this should be discussed and confirmed by RAN1

	Samsung
	a-1, a-2
	

	vivo
	c
	Wait for RAN1

	Apple
	a) 1) 2)
	Though we kind of share the understanding from Intel that the probability of the use case of shared/same carrier for LTE UL and NR SL is low, however it falls out of RAN2 expertise to decide. To our knowledge, 5GAA is now working on the NR V2X spectrum and here we just assume if the case is true, UE needs to perform UL/SL prioritization.

	LG
	a-1), a-2)
	Similar to answer for Q1), at least option a-1) is needed to perform LTE UL/NR SL prioritization. Option a-2) is more of RAN1 issue. We need to wait for further progress on RAN1 regarding a-2).

	MediaTek
	a-1), a-2)
	Agree with Huawei

	Convida
	a-1), a-2)
	Agree with Apple

	Xiaomi
	a) -1, 2
	

	Spreadtrum
	a1, a2
	For a1, LTE UL and NR SL should be allowed to share the same frequency, although using different wireless technologies. For a2, if RF capability sharing between LTE UL and NR SL is allowed, a2 is also applicable.

	Nokia
	Yes, 2)
	It is unlikely the UE will have shared carrier for different RATs. However, if power budget is to be shared (like shown in Option 2), the prioritization may be needed.

	ZTE
	a) 1,2
	


Question 3 For NR UL (UL of MCG) and LTE SL scenario, is there any case(s) where UE needs to perform UL/SL prioritization, i.e., dropping one of UL TX and SL TX?

a) Yes
1) When UL TX overlaps in time domain with SL TX in the shared/same carrier frequency;

2) When UL TX and SL TX (in different carrier frequency) share TX chains and power budget;

3) Others (If this option is selected, please clarify the detailed scenario);

b) No;
	Company
	Preferred Option
	Comments if any

	Intel
	b)
	

	OPPO
	At least a2 (FFS on a1)
	Same as question 2

	Interdigital
	a) - at least 2)
	Same reasoning as Q2.

	Huawei
	b)
	As only 5.9 GHz, i.e. Band 47, is used for LTE SL, therefore, in our thinking, the scenario of prioritization for NR UL and LTE SL does not exist.

	Qualcomm
	At least a2
	Agree with OPPO and Interdigital

	CATT
	At least a2
	Agree with OPPO and Interdigital. Since only 5.9 GHz, i.e. Band 47, is used for LTE SL, so a1 may not need to be considered. But for a2, we think it still a possible case.

	Ericsson
	a-1)2) 
	Same as Q2, it might be the case where NR Uu and LTE SL are using the same licensed frequency.

	Lenovo&MotoM
	a2
	Same as question 2

	Samsung
	a-1, a-2
	

	vivo
	c
	

	Apple
	a) 1) 2)
	Same as question 2.

	LG
	a-1), a-2)
	Same as question 2.

	MediaTek
	a-1), a-2)
	Same as question 2.

	Convida 
	
	Same as question 2.

	Xiaomi
	a) – 1, 2
	

	Spreadtrum
	a1, a2
	Same as Q2

	Nokia
	Yes, 2)
	The same explanation as provided for Q2.

	ZTE
	a)1 a)2
	We shall not exclude the possibility that NR UL (UL of MCG) and LTE SL works on the same or different frequency.


2.2 Issue-2: How to take into account of SL/UL QoS
As concluded in RAN2#106, the UL QoS is to be taken into account 

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

Therefore, UL/SL prioritization based on UL QoS requirement worth some further discussions. Considering UL includes different PHY channel types, the following questions are to check companies view on each channel types.
2.2.1 What to prioritize? 
According to the agreement from RAN2#106
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.

Besides MSG1/3 for RACH and emergency PDU connection, which have already been agreed as a case to prioritize UL over SL, another possible target for prioritization is URLLC, as suggested by [17]. So the first question is: besides RACH MSG1/3 and emergency PDU connection, is there any other case where UL should be prioritized for?
Firstly, the question is about MAC SDU from SRB and/or DRB, within PUSCH.
Question 4 For NR UL (UL for MCG) and NR SL scenario, besides for emergency PDU connection, is there any other case where PUSCH should be prioritized for MAC SDU from a radio bearer?

a) Yes (if this option is selected, please clarify for which case, prioritization of PUSCH is needed)
1) For DRB;
2) For SRB;

b) No;
	Company
	Preferred Option
	Comments if any

	Intel
	b)
	We agree with the intention of basing the prioritization of UL and SL MAC SDUs based on some configured criteria. However, we are not sure that once we have this is place, there is any need to consider additional special cases (e.g. URLLC) in addition to emergency PDU connection and Msg1/3 for RACH, since the above mentioned criteria should serve the same purpose.

	OPPO
	At least for a1
	As discussed during R2#106bis, if the intention for UL/SL prioritization rule enhancement in NR is to secure some UL URLLC traffic, then similar to the on-going discussion in IIoT, it at least includes the MAC SDU from URLLC DRB. 

	Interdigital
	a) (1&2)
	As a baseline, prioritization between SL transmissions and PUSCH (where QoS requirements of both UL and SL would be taken into account) should be considered.  DRB can be considered by associating it with the QoS associated with the DRB.  SRB can also be considered if QoS is associated with SRB.

	Huawei
	a) (1&2) with comments
	There may be the scenario that UL transmission for URLLC traffic vs. SL transmission for eMBB traffic, where UL transmission shall be prioritized over SL transmission. Also, there could be the RRC messages from SRBs included in the PUSCH transmission. CP signalling is regarded as more important usually, so that it may need to be prioritized as well. 

Also, we think a unified mechanism is needed for both SRB and DRB. In our thinking, for the prioritization between UL MAC PDU (i.e. PUSCH transmission) and SL MAC PDU (i.e. PSSCH transmission), if the highest priority of the LCHs to be included in the UL MAC PDU is no higher than the highest priority of SL LCHs to be included in the SL MAC PDU, the SL transmission is prioritized; otherwise, UL transmission is prioritized. For such a comparison, we think the priority of the SL LCH and that of the UL LCH can be compared to each other, with both being configured by the gNB now. Also, both the LCHs of the SRBs and those of DRBs, no matter for SL and UL, can have NW-configured priorities, which thus enables the uniformity for the handling of SRB and DRB. From the NW’s perspective, in the other way around, it will configure priorities for SL LCHs and those for UL LCHs by keeping this comparison in mind.

	Qualcomm
	a) 1
	Agree with OPPO

	CATT
	b)
	SL interface also has SRB, when there are SRB in both Uu and SL, prioritization of PUSCH may be not suitable.

	Ericsson
	a1)2)
	The priority of the NR Uu/SL LCH is configured by the NW or preconfigured, thus it is feasible to compare them directly. In our view, since starvation avoidance is supported for NR SL, we can consider the starvation situation among Uu/SL LCHs. For instance, starved LCH is prioritized than non-starved LCHs, and among starved LCHs higher priority LCH is prioritized. 

	Lenovo&MotoM 
	a1
	For NR UL, there might has URLLC traffic, which is different as in LTE. In this case, the prioritization for PUSCH should be considered. Besides, SRB should also be considered and can have higher priority than DRB

	Samsung
	a-1, a-2
	In LTE V2X PUSCH transmission for DRB/SRB can be prioritised over SL transmission. So same should be supported for NR V2X also. 

	vivo
	At least for a1
	As agreed for NR UL and NR SL prioritization in RAN2#106 meeting, the QoS requirement of both SL and UL transmissions can be used to judge whether the SL transmission is to be prioritized over UL or not. We think the agreement at least should be applicable for DRB transmission. While for SRB, the other RAN2#106 agreement to always prioritize MSG3 (e.g., SRB0) for RACH procedure is enough.

	Apple
	a) 1) 
	Since NR V2X may not always carry public safety service, we think it’s reasonable to allow certain DRB over Uu interface to be prioritized over SL.

FFS on SRB.

	LG
	b)
	

	MediaTek
	a)1, a)2
	We prefer to have a unified design covering both SRB and DRB.

	Convida
	a-1, a-2
	Agree with Huawei and InterDigital

	Xiaomi
	a)- 1 as baseline.
	Since URLLC is also supported on Uu, it’s possible Uu traffic has more stringent requirement than SL traffic. Uu shall be prioritized over SL in this case. Therefore, DRB which is associated with URLLC service shall be prioritized. But SRB is not associated with certain service if UE has both eMBB and URLLC. We see much complexity to define association between SRB and URLLC service, especially considering this association is dynamically changed along with the RRC messages.

	Spreadtrum
	a1, a2
	We think there are other cases that PUSCH should override PSSCH transmission. But we prefer a unified solution, e.g. priority-based solution, as both DRB and SRB are associated with its corresponding priority which is used for LCP procedure.

	Nokia
	
	Isn’t it so that the prioritization of UL DRB/SRB related transmissions versus SL Tx is also discussed later on? Based on PQI/5QI, etc.? Not sure whether this question is needed…Or is it meant to set in stone some priorities, which won’t be dynamically checked (i.e. based on QIs)?

	ZTE
	a)
	Considering the SL LCH priority can be configured by the gNB, we think the reasonable solution is that if the highest priority of the LCHs in the UL MAC PDU is lower than the highest priority of SL LCHs in the SL MAC PDU, the SL transmission is prioritized; otherwise, UL transmission is prioritized. By this way, the UL DRB/SRB has high priority is certainly prioritized. So there is no need to define specific case where PUSCH should be prioritized for MAC SDU from a radio bearer.


Secondly, besides MAC SDU, the question is about MAC CE, within PUSCH.
There is proposal(s) to add some exceptional cases for prioritizing UL, e.g., as mentioned in [7], to prioritize UL PUSCH if the PUSCH includes SL BSR. Besides, there are other UL MAC CEs (CCCH and C-RNTI can be only included in MSG3, so it is surely to be prioritized according to the agreement) that can be considered.
Table 1 Values of LCID for UL-SCH (from TS 38.321)
	Index
	LCID values

	0
	CCCH of size 64 bits (referred to as "CCCH1" in TS 38.331 [5])

	1–32
	Identity of the logical channel

	33–51
	Reserved

	52
	CCCH of size 48 bits (referred to as "CCCH" in TS 38.331 [5])

	53
	Recommended bit rate query

	54
	Multiple Entry PHR (four octet Ci)

	55
	Configured Grant Confirmation

	56
	Multiple Entry PHR (one octet Ci)

	57
	Single Entry PHR

	58
	C-RNTI

	59
	Short Truncated BSR

	60
	Long Truncated BSR

	61
	Short BSR

	62
	Long BSR

	63
	Padding


Question 5 For NR UL (UL of MCG) and NR SL scenario, besides CCCH and C-RNTI, is there any case where PUSCH should be prioritized for specific MAC CE?

a) Yes (if this option is selected, please clarify for which MAC CE(s), prioritization of PUSCH is needed)

b) No;
	Company
	Preferred Option
	Comments if any

	Intel
	b)
	We see no need to consider any other MAC CEs as exceptional cases to consider, since that would lead to extra complexity in specifying UE behaviour for infrequent prioritization scenarios.

	OPPO
	A
	As discussed during R2#106bis, if the intention for UL/SL prioritization rule enhancement in NR is to secure some UL URLLC traffic, then it at least includes BSR which including buffer status of URLLC DRB.

	Interdigital
	a)
	Consideration of only UL DRB/SRB priority may not be sufficient since UL transmission may contain BSR for high priority SL traffic.  For example, if a SL BSR is triggered for high priority SL traffic but UL PUSCH is lower priority than a conflicting SL transmission, the UL BSR transmission will be dropped.  Prioritization of the UL should therefore consider at least the presence of SL BSR.

	Huawei
	a)
	There is also likely the situation where some MAC CEs are included in the UL MAC PDU. Some of them have higher relative priority over data from any Logical Channel (except data from UL-CCCH) in LCP procedure, so that they are quite critical for the UE to work normally in the NW. Moreover, the BSR MAC CE may be triggered by URLLC traffic, making the transmission of itself very critical as well. So it is necessary to prioritize PUSCH transmission for such MAC CEs.

Regarding how to handle MAC CEs included in PUSCH transmission, if the MAC CEs can be configured with also LCH priorities (e.g. if such an enhancement is finally to be supported in IIOT), then the LCH priority based method as we showed in above Question 4 can be performed. Otherwise, if finally no such progress is foreseen in IIOT so that the MAC CEs have no corresponding LCHs priority, then we need a solution which is independent from UL and only has impacts on SL. Such an SL specific solution can also be very simple, e.g. NW can configure some MAC CEs (e.g. C-RNTI MAC CE or BSR) which, if included, prioritize the transmission of UL MAC PDU over any SL MAC PDU transmission. Specifically, which MAC CEs are eventually configured to be prioritized are up to NW configuration.

In a word, if we can rely on the progress of IIOT WI, we do that; but if we can’t, we can have a simple SL specific solution as well, not necessarily depending on IIOT progress (as anyway we are now dealing with a completely different interface).

	Qualcomm
	a)
	Agree with OPPO

	CATT
	b)
	We preferred the same rule as LTE. So only CCCH and C-RNTI, which can be included in MSG3, can be prioritized.

	Ericsson
	a) With comment
	We understand the intention to prioritize URLLC related traffic, e.g. BSR in PUSCH. And we also see two methods to do it as HW mentioned:

i. 1) associate MAC CE with a priority and compare it with the SL traffic priority

ii. 2) Treat URLLC BSR as exceptional case and prioritize UL when URLLC BSR appears

1) is under discussion in IIOT, we prefer to wait for IIOT conclusion. 2) is feasible, but it also indicates URLLC traffic always have higher priority than other UL traffic, e.g. eMBB, in this scenario. On the other hand, in Uu it is still up to NW to assign a priority value to LCH/DRB that carries URLLC traffic, thus there is no fixed rule saying URLLC is always prioritized than other Uu traffic. If majority companies prefer 2), it needs to be something configurable/optional. 


	Lenovo&MotoM
	a)
	If we consider URLLC traffic in Uu interface, then we need also consider the BSR that contains the information of URLLC traffic. Thus, at least BSR need to be considered for prioritization.

	Samsung
	a)
	In LTE V2X PUSCH transmission for MAC CE(s) can be prioritised over SL transmission. So same should be supported for NR V2X also.

Whether we need to prioritise specific MAC CE or not depend on the UL/SL prioritisation rule (see below). As can be seen below, specific MAC CE for prioritisation is needed only in approach 3.

Approach 1: A priority can be pre-defined/assigned to each MAC CE. 

Approach 2: Drop UL transmission if priority of SL packet is above threshold. Otherwise drop SL transmission.

Approach 3: If certain MAC CE is included in PUSCH transmission, drop SL transmission.

	vivo
	b)
	We prefer to keep agreement simple as “MSG1/3 for RACH procedure are always prioritized over SL transmission”. Further consideration of specific MAC CE is over-optimization and too complex.

	Apple
	a)
	Agree with OPPO that BSR for URLLC could be prioritized.

	LG
	b)
	In the UL/ SL prioritization, the priority of the MAC CE included in the UL MAC PDU need not be considered. It is enough to consider only the priority of the MAC SDU.

	MediaTek
	a)
	Agree with OPPO. If PUSCH includes BSR and/or SL BSR for URLLC traffic, the PUSCH should be prioritized to avoid latency.

	Convida
	a)
	Agree with InterDigital and Lenovo & Moto

	Xiaomi
	a)
	We would like to point out not only BSR MAC CE can impact URLLC transmission. Other MAC CEs can also impact URLLC transmission, for example configured grant confirmation, PHR. We would like to reuse the solution from IIOT if possible. Otherwise, only prioritize BSR MAC CE may not guarantee the QoS of URLLC.

	Spreadtrum
	a)
	We think BSR triggered for URLLC data should be prioritized. 

	Nokia
	Likely Yes
	The question actually concerns whether the existing LCP (the one described in 5.4.3.1.3 of NR MAC) shall be extended with SL Tx somewhere in the list? 

We somewhat believe that MAC CE for BSR can also have a higher priority than any SL transmission.

	ZTE
	b)
	We can follow LTE solution


Thirdly, besides PRACH/PUSCH, the left issue is on PUCCH. E.g., for PUCCH carrying SR, the problem can be similar to BSR as touched by the question above.
Question 6 For NR UL (UL of MCG) and NR SL scenario, is there any case where PUCCH should be prioritized?

a) Yes (if this option is selected, please clarify for which type of PUCCH, prioritization is needed)

b) No;
	Company
	Preferred Option
	Comments if any

	Intel
	b)
	Assuming we can have separate SR configurations for UL and SL, we think the case of PUCCH colliding with PSSCH does not seem quite likely to occur.

	OPPO
	a
	As discussed during R2#106bis, if the intention for UL/SL prioritization rule enhancement in NR is to secure some UL URLLC traffic, then it at least includes SR and A/N feedback which is used for URLLC DRB.

	Interdigital
	a)(see comments)
	Similar reasoning as our response in Q5 holds also for SR on PUCCH.  However, if the UE has only mode 1 SL transmissions, the network can avoid collision between SR configured for SL and mode 1 transmissions in SL.  We think this issue can be addressed when we introduce simultaneous mode 1 and mode 2 transmissions.  

	Huawei
	a)
	At least some enhancements are needed for SR, which belongs to RAN2 scope (leaving e.g. CSI/HARQ related issues to RAN1). For the prioritization of SR and SL MAC PDU, the QoS requirement of the data to be transmitted related to both SR transmission and PSSCH transmissions need to be considered: for example, SR triggered by URLLC traffic v.s. SL MAC PDU including only eMBB traffic, or SR triggered by eMBB traffic v.s. SL MAC PDU including URLLC traffic. Regarding how to realize such consideration, we think if the highest priority of the LCHs that triggered SR is no higher than the highest priority of SL LCHs to be included in the SL MAC PDU, the SL transmission is prioritized; otherwise PUCCH transmission for SR in UL is prioritized. This is actually with the same logic as our replies for above Question 4 on whether/how to prioritize PUSCH transmission for MAC SDUs from radio bearers.

	Qualcomm
	a)
	The UL SR for URLLC also needs to be prioritized if the general rule is to prioritize URLLC over any other traffic (including eMBB in UL and SL). Regarding IDC comment, I think the mode 1 UE argument does not apply because the SL UE may still use mode 2 even when it is RRC_CONNECTED because the NR cell where the UE camps may not support V2X.

	CATT
	b)
	We preferred the same rule as LTE. So we don’t think any type of PUCCH should be always prioritized than SL.

	Ericsson 
	a) 
	Since SR will be associated with LCHs, it is more straight forward to compare the SR directly with the data transmission. As commented in Q4, the starvation situation among associated LCHs should be considered. 

	Lenovo&MotoM
	a)
	When PUCCH contains SR or HARQ A/N for URLLC traffic, it needs to be considered. Similar discussion also happens in [106#80][NR/V2X SR and BSR], and we could wait for the outcome of the discussion on the similar issue in the IIoT WI

	Samsung
	a)
	In LTE V2X PUCCH transmission can be prioritised over SL transmission. So same should be supported for NR V2X also. Whether we need to prioritise specific PUCCH or not depend on the UL/SL prioritisation rule (see below). In approach 1, we need to define which PUCCH is prioritised while in approach 2 it is not needed.

Approach 1: Certain PUCCH transmission (e.g. HARQ feedback) are always prioritised over SL transmission.
Approach 2: Drop PUCCH transmission if priority of SL packet is above threshold. Otherwise drop SL transmission.

	vivo
	b
	Agree with CATT.



	Apple
	a)
	Agree with OPPO that PUCCH for URLLC could be prioritized. 

	LG
	a)
	If each priority of the NR UL (e.g., priority of PUCCH SR) and the NR SL is comparable, prioritization is performed by comparing each priority. If the priority comparison is impossible, the LTE mechanism is used.

	MediaTek
	a)
	Agree with OPPO.

	Convida
	a)
	Same rational as for our response to question 5.

	XIaomi
	a)
	SR associated with URLLC LCH can be prioritized, if Uu has relatively higher priority than SL.

	Spreadtrum
	a)
	As our comments in Q5, SR triggered for URLLC data should be prioritized.

	Nokia
	a)
	This can be kept flexible, as sometimes the SL critical transmissions may be more important than sending, e.g. HARQ feedback over PUCCH.

	ZTE
	b)
	We can follow LTE solution.


One left issue according to the agreement is, 
4:
For NR UL and LTE SL cross-RAT case, RAN2 aims at no change to LTE SL protocol, and LTE-solution is the baseline (if needed). FFS on the need of this prioritization.

for NR UL and LTE SL scenario, whether to reuse the legacy LTE solution, or to pursue the NR UL and NR SL solution. Before that, it is good to understand whether there is a need to pursue similar optimization of NR UL and NR SL (if any).
Question 7 If the Answer is Yes to Question 3, and the answer is Yes to at least one of Question 4, Question 5 and Question 6, do you think similar prioritization for DRB/SRB/MAC CE/PUCCH should be applicable for NR UL and LTE SL scenario as well?
a) Yes
b) No

	Company
	Preferred Option
	Comments if any

	Intel
	b)
	Same view as in question 3

	OPPO
	a)
	To answer this question, one example scenario is as follows, i.e., the UE is
- performing LTE SL and NR SL transmission; and also is

- performing NR UL transmission;

In this scenario, when all 3 transmission of LTE-SL/NR-SL/NR-UL collide with each other, and if 
1) the priority level of LTE SL is higher than NR SL, 
2) the PPPP value of LTE SL is lower than the thresSL-TxPrioritization, 
3) UL transmission is for URLLC data. 
In this case, if one of the three colliding transmissions need to be prioritized, we cannot find feasible solution if one does not apply the same prioritization rule for NR-SL/NR-UL and LTE-SL/NR-UL:

a) If one prioritize NR-SL, it collides with the RAN1 decision that the LTE-SL and NR-SL prioritization should follow the priority value;
· If packet priorities of both LTE and NR sidelink transmissions are known to both RATs prior to time of transmission subject to processing time restriction, then the packet with a higher relative priority is transmitted 

b) If one prioritize LTE-SL, it collides with the intention that URLLC-UL should be prioritized over non-URLLC-SL, which is the reason for the discussion on enhancement of NR-UL/NR-SL prioritization;
c) If one prioritize NR-SL, it collides with the legacy UL/SL prioritization rule, that SL is to be prioritized if PPPP is lower than the threshold. 
The only way to secure URLLC NR-UL is to apply the same prioritization for NR-SL/NR-UL and LTE-SL/NR-UL, i.e., to avoid the contradictory issue b) above.

	Interdigital
	b)
	To be consistent with the agreements made last meeting, we prefer to aim for no change to the LTE solution for the cross-RAT case.  The NW can configure the PPPP threshold to always prioritize UL when URLLC traffic is configured for UL.

	Huawei
	b)
	Firstly, in our thinking, the scenario for NR UL and LTE SL prioritization does not exist as per our replies to Question 3. By contrast, regarding the prioritization for LTE UL and NR SL, we, for this scenario, may use a similar prioritization mechanism as the “NR UL vs. NR SL” scenario. Details can be found from our solutions for earlier questions.

	Qulacomm
	a)
	Agree with OPPO

	Ericsson
	b)
	Agree with Interdigital

	Lenovo&MotoM
	a)
	Agree with OPPO. 

	Samsung
	a)
	We think that prioritization for NR UL and LTE SL is necessary and the legacy LTE solution should be the baseline.

	vivo
	b
	Agree with Interdigital

	Apple
	a)
	Between LTE SL which carries public safety service and NR UL carries URLLC, we do need a consistent rule to handle the collision. 

	LG
	b)
	As in LTE UL/SL prioritization, priority threshold configured for the LTE SL (i.e., LTE prioritization mechanism) may be applicable for NR UL and LTE SL scenario as well. No need to differentiate UL contents except UL TX prioritized by upper layer as in LTE.

	MediaTek
	a)
	Agree with OPPO

	Convida
	b)
	Agreed with InterDigital

	Xiaomi
	b)
	First, we should be discuss what the prioritization rule is for previous questions. The prioritization rule designed in NR may not apply to LTE SL.

	Spreadtrum
	a)
	Agree with OPPO.

	Nokia
	a)
	If there is an issue of shared power budget. 

	ZTE
	b)
	We shall follow LTE solution if LTE SL exist.


2.2.2 How to prioritize?
In terms of solution, i.e., how for the UE to identify UL data to prioritize.
On the one hand, in legacy LTE system, UE rely on the indication from upper layer to lower layer to recognize the emergency PDN connection (according to TS 24.386). 
If the UE has an emergency PDN connection, the UE shall send an indication to the lower layers to prioritize transmission over the emergency PDN connection as compared to transmission of V2X communication over PC5.
The said “indication” is used to indicate whether it is emergency or not. For MSG3, it is already a known definition by AS layer. 

This approach basically categorizes certain UL traffic(s) which are superior to all SL traffic. Then, for the rest of UL traffic, QoS are not considered directly, but rely on a configured threshold (of SL QoS characteristic) to adjust the “dropping of SL traffic. This can be regarded as a “wholesale” approach to take account of the UL QoS, instead of considering the exact contents (e.g, LCHs) of each individual MAC PDU. 
On the other hand, as discussed in [17] and further discussed in Offline-704, one way is to decide on the prioritization between based on priority of SL LCH and UL LCH, e.g., if the priority of SL-LCH is higher than priority of UL-LCH, SL is prioritized over UL. Otherwise, UL is prioritized over SL. However, as discussed in Offline-704, some companies tended to see the priority of UL and SL are not comparable with each other, because the definition of 5QI for Uu and PQI for PC5 are different from each other, e.g., the priority level of 5QI can be as high as 90 while it is 8 for PQI. 

Although the agreement is to take UL QoS into account, there is not much proposals on the concrete solution. Before digging into the detailed solution, the general solution space can be divided into two:

1.) Prioritize certain UL transmission, by comparing UL QoS with SL QoS, based on MAC PDU contents (e.g., LCHs multiplexed in the MAC PDU). If this approach is selected, companies can further define the detailed solution to implement the “comparison”.
2.) Prioritize certain UL transmission, by defining superior-QoS (e.g., URLLC) UL traffic, other than emergency / MSG3, to the exceptional “superior” categories. If this approach is selected, companies can further consider how to define the superior-QoS UL traffic, yet no need for UL/SL QoS comparison.
The following question is to ask for companies view on the general solution direction.
Question 8 If the Answer is Yes to at least one of Question 4, Question 5 and Question 6, which approach shall be used to taken into account the QoS for NR UL and NR SL prioritization.
a) Approach 1 
b) Approach 2 ;
c) Others (if this option is selected, please clarify the solution in detail)
	Company
	Preferred Factors
	Comments if any

	Intel
	Approach 1
	We think this is a more holistic approach which takes into account priorities for all types of traffic (including URLLC transmission over Uu), without the need for defining exceptional cases as in the case of approach 2.

	OPPO
	Approach 2
	There are some reasons why Approach 1 is not feasible:
1) UL priority and SL priority is not comparable with each other logically, since one is configured according to 5QI priority level, and was used as reference of prioritization between UL bearer, while the other is configured according to PQI priority level and is used as reference of prioritization between SL bearers.
2) UL priority and SL priority is not comparable with each other numerically, UL priority value is [1..16], while the SL priority is [1..8] (as agreed by SA2 already, as cited as follows)

The Priority Level has the same format and meaning as that of the ProSe Per-Packet Priority (PPPP) defined in TS 23.285 [8]. 

NOTE:
Using the same format for Priority Level and PPPP provides better backward compatibility. 

3) UL priority and SL priority comparable from implementation perspective: according to the on-going discussion in IIoT, the priority comparison based prioritization is to be applied to handled eMBB and URLLC UL transmission, but it requires tight interaction between the MAC and PHY, taking into account of the time line of grant reception, data availability, MAC-PDU generation, UCI multiplexing and etc. If it applies to SL/UL prioritization, a tight integration of UL module and SL module is required. Different from that, the legacy thresSL-TxPrioritization based method does not require tight inter-action of the UL and SL processing. So the priority-comparison method leads to implementation limitation.

	Interdigital
	Approach 1
	Approach 1 is more scalable in specifications as specifications do not need to call out the different cases that are prioritized.  It is also able to provide a per-packet comparison of priority rather than a per-service comparison, and can therefore be scaled also to prioritization between SL and SRB, MAC CE, and PUCCH.
We don’t see an issue of comparing UL and SL QoS (5QI vs PQI) since, in the end, it is upto the network to decide what it wants to prioritize over what, and it can do this by configuring LCH priorities on UL and SL (and possible offsets if needed) accordingly.



	Huawei
	a)  Approach 1
	As per our comments for earlier Questions 4, 5, 6, we should keep a unified mechanism which is based on the comparison between the highest priority of the LCHs to be involved in the UL transmission and the highest priority of the SL LCHs to be involved in the SL transmission.

Specifically, the priorities of UL LCHs and SL LCHs used here are not those from 5QI or PQI, but the logical channel priorities configured by the NW. Main reasons include the fact that the priority of 5QI cannot be visible in UL LCH in the AS, and that multiple flows can be mapped to the same UL/SL LCHs (which makes it unclear on which flow’s 5QI/PQI priority should actually be used for this prioritization operation). This principle, i.e. using LCH priority instead of 5QI/PQI priority, was already discussed in the last meeting with quite a long time for SL LCP procedure, and thus we think same logic should be used here as well. 

	Qualcomm
	Approach 2
	Agree with OPPO. 

In general, approach 1 is much simpler and less disruptive. To go with approach 2, we have to assume the priority of PC5 5QI used in SL and priority of UL 5QI are compatible and comparable, but they are not.
Regaring the comparison of UL and SL LCH priorities, we need to consider the case when UE camps in a cell which does not support V2X. In this case, the UL LCH priorities assigned by gNB has nothing to do with V2X traffic and the UE cannot simpy use the UL LCH priority to compare with preconfigured SL LCH priority. For this case, an approach similar to LTE-V2X solution is still needed.
In overall, RAN2 can reuse the principle of LTE-V2X solution. Regarding URLLC traffic, RAN2 can simply leverage the solution specified in other WI (e.g., IIOT) to prioritize the URLLC traffic and does not need to invent a different solution.

	CATT 


	Approach 2
	Agree with OPPO that Approach 1 is not feasible.

For Approach 2, we think there is no strong motivation to define superior QoS. In our understanding, the same rule as LTE can be reused.

	Ericsson 
	a) with comment
	As commented in Q4, 5, 6 that we think Approach 1 can be taken as the baseline forward. Some details may rely on the progress in IIOT, e.g. if MAC CE is associated with a priority. 

	Lenovo&MotoM
	Approach 2
	For approach 1, it needs the QoS of UL and SL can be comparable. However, from 5QI and PQI table, the default priority value of PQI is from 2~6 while the default priority value of 5QI is 7~90. Thus it is hardly to compare QoS of UL and SL together. On the other hand, approach 2 can reuse the LTE mechanism structure, i.e. compare the QoS parameter with the threshold. Thus we think approach 2 is more practical 

	Samsung
	c)
	We suggest to reuse LTE-solution since it is simple and easily cover any UL transmission i.e., SRB, DRB, MAC CE, PUCCH.
If RAN2 choose Approach 1, we should discuss and specify priority rule for each MAC CEs and PUCCHs as for other logical channel and the rule should be compatible for priority of SL transmission.

If RAN2 choose Approach 2, we should spend time to discuss how to define “superior” URLLC traffic to V2X traffic.

	vivo
	Approach 1
	

	Apple
	Both Approach 1 and Approach 2
	For emergency and URLLC, it is fine to prioritize the whole PDU sessions.

For other services, it would be better to determine the priority based on the QoS requirements.

	LG
	Approach 1
	Since NW configures each LCH priority, prioritization is performed by comparing priority configured from NW. Regarding comparing UL and SL QoS, we agree with IDC. It is up to NW which priority is configured for certain LCH.

	MediaTek
	Approach 1
	NW configures higher-priority SL LCH for traffic with a high-QoS requirement. Therefore, applying existing UL/SL LCH priority for comparison should work and is the simplest way.

	Convida
	Approach 1
	We share same view as Huawei

	Xiaomi
	Approach 1
	Approach 2 is lack of flexibility. UE may support multiple kinds of sidelink traffic. Certain Uu service may only be superior than a subset of sidelink traffic.

	Spreadtrum
	b)
	Even we use the logical channel priority, which is configured or pre-configured, for comparison, it is not feasible to guarantee the comparability of the logical channel priority in some cases, e.g. the logical channel priority for UL RB is configured by the network and the logical channel priority for SL RB is pre-configured.

	Nokia
	b) Approach 2
	As the direct comparison between SL PQIs and UL 5QIs is not doable (due to their different ranges and non-continuous numbering), Thus, some fixed rules/grouping of QIs may need to be defined, such as 5QIs from “Delay-critical GBR” group (namely 5QIs 82-85) take precedence over any SL PQI, etc 

It has to be noted, however, that such mutual prioritization of PQIs/5QIs is in the scope of SA2 work. Thus, we shall not take any ultimate decisions without checking what SA2 thinks on such solution.

	ZTE
	Approach 1
	Approach 1 seems reasonable as our comments in Q4.


Question 8a) If the Answer is a) Approach 1 to Question 8, what is the exact method to compare the UL QoS and SL QoS.
a) Compare the (pre-)configured UL LCH priority and (pre-) configured SL LCH priority

b) Others (if this option is selected, please clarify the solution in detail)
	Company
	Preferred Factors
	Comments if any

	Intel
	a)
	While there can be multiple ways to directly compare the QoS, the basic principle should be that it is done based on the QoS characteristics for the UL and SL QoS flows, including at least:

· Priority Level

· Packet Delay Budget
· Packet Error Rate
As proposed by the email rapporteur, we can rely on the RRC configured LCH “priority” to determine the prioritization (assuming the network takes the above QoS characteristics, i.e. priority level, PDB and PER into account when configuring the LCH priorities).
As far as the comparison mechanism goes, at least two mechanisms can be considered:

1) The UE can then simply compare the RRC configured UL and SL priorities directly (assuming 1-16 integer values)

2) For each SL LCH priority, a list containing UL LCH priorities which are considered to have higher priority can be provided, such that the overall structure is comprised of a nested list. Alternatively, for each SL LCH, a LTE like threshold can be configured and compared against the applicable UL LCH priority to perform the prioritization.
(Note that this also allows a simple extension to prioritization in case of inter-RAT scenario (if the need arises), since the UE can derive the priority/PPPP from the PDB and follow the LTE behaviour of comparing against some pre-defined threshold)


	Interdigital
	a, b)
	Comparison of UL LCH priority and SL LCH priority is a good starting point, and the network can configure some weighting in the comparison to account for the differences between SL and UL if needed.  Comparison between LCH priorities can also be used between UL BSR/SR and SL transmission, by comparing the SL LCH which triggered the UL BSR/SR with the LCHs associated with the SL transmission.
In addition to this, we think some prioritization rules between SL PSFCH and UL transmission are also needed, but these can also a similar above approach.

	Huawei
	a)
	See our comments of Questions 4, 5, and 6.

	Ericsson
	a), b)
	Since both UL and SL logical channel priority is configured by the NW, the comparison between UL LCH and SL LCH priority is feasible. Besides, starvation avoidance is agreed to be supported for NR SL, thus can also be taken into account when selecting UL or SL transmission. For instance, starved LCH with Bj>0 is superior to non-starved LCH. Among starved UL/SL LCHs, the highest priority UL/SL LCH is selected

	Samsung
	a)
	We need to discuss rule for prioritisation between PUSCH transmission and SL transmission and rule for prioritisation between PUCCH transmission and SL transmission.

	vivo
	a,b)
	We agree with the generally idea of prioritization rule based on comparing LCH priority.
However, as we also pointed out in the other email discussion [106#80][NR V2X] BSR and SR (Huawei) for SL BSR and UL BSR prioritization, it is not rational on comparing the priorities of the SL LCHs and UL LCHs directly given that SL LCHs and UL LCHs belong to two different MAC entities. 

A more reasonable way is that the NW considers synthetically both SL QoS and UL QoS, and apply a unified solution by mapping SL & UL LCH priority to one LCH priority dimension. 

Moreover, as Interdigital proposed, a unified solution can be that the network can configure some weighting in the comparison to account for the differences between SL and UL, which is illustrated in below Figure.



	Apple
	a)
	The comparation should be based on the QoS of data flows, and since the logical channel priority represents the priority used for radio air interface, it’s sufficient to compare the LCH priority between Uu and SL.

	LG
	a)
	The NW decides the priority of each LCH, and then the UE can directly compare the determined priority. If the UE cannot compare the priority, it may be necessary to use the principle of LTE.

	MediaTek
	a)
	Since the priority of UL LCH and SL LCH are decided by the NW, NW always can provide a suitable UL LCH and SL LCH priority for direct comparison.

	Convida
	a)
	See our comments to question 4,5 and 6.

	Xiaomi
	a)
	Agree with intel.

	ZTE
	a)
	According to current agreement, for unicast, logical channel priority level is configured by NW. Mapping between PQI/PFI, LCH and SLRB is also configured by NW. And UL logical channel priority level is also configured by NW.So it seems easy to compare the (pre-)configured UL LCH priority and (pre-) configured SL LCH priority directly.


Question 8b) If the Answer is b) Approach 2 to Question 8, how to define a certain UL traffic as superior-QoS traffic category.
a) Rely on network configuration of certain UL bearer;
b) Others, (if this option is selected, please clarify the solution in detail).
	Company
	Preferred Factors
	Comments if any

	OPPO
	a)
	In additional to emergency case which is fixed in the spec, network can configured certain UL LCH/bearer that the UE should prioritize over SL, which means the associated MAC SDU, MAC CE (like BSR including the buffer status of the LCH/bearer), PUCCH (like A/N, SR that is related to the LCH/bearer).

	Qualcomm
	a)
	For example. For the LCH/DRB configuration, a special indication could be added in RRCConnectionReconfigure message to mark this URLLC LCH is immune to SL/Uu Prioritization procedure and the UE shall always drop SL if overlaps with SL traffic. This can be determined by gNB when UE requests bearer establishment for certain 5QI(s) tied to URLLC traffic. Another way is to let gNB indicate this preference in UL grant allocation.

	CATT
	b)
	Only the MSG1/3 for RACH procedure and PUSCH for emergency PDU connection are always prioritized over SL transmission, which is the same rule as LTE.

	Lenovo&MotoM
	b)
	Rely on network configuration for certain threshold, e.g. priority threshold. Then UE will firstly check whether there has UL transmission contains LCH priority higher than the threshold, if yes, prioritize UL transmission. Otherwise check SL priority with the threshold and prioritize SL transmission.

	Spreadtrum
	b)
	Reuse the LTE principle. A priority threshold for UL can be configured, against which the logical channel priority of UL RB/MAC CE/PUCCH is compared.

	Nokia
	
	An example was given already in the Comment field for Q8;)


Similar issue exist for inter-RAT scenario.
Question 9 If the answer is Yes to Question 7, do you think the solution to be applied for NR UL and NR SL should be applied to NR UL and LTE SL as well?
a) Yes

b) No
	Company
	Preferred Option
	Comments if any

	OPPO
	a)
	Same as Question-7

	Huawei
	
	We think this scenario should not exist from the prioritization point of view.

	Qualcoom
	a)
	Same as Q7

	Lenovo&MotoM
	a)
	Same as Q7

	Samsung
	b)
	We prefer to stick on the agreement that “For NR UL and LTE SL cross-RAT case, RAN2 aims at no change to LTE SL protocol, and LTE-solution is the baseline (if needed).

	Apple
	b)
	We are not sure whether the same solution could apply to NR UL and LTE SL case, due to the difficulty to compare between 5QI and LTE PPPP. Perhaps we should follow the LTE design for this case.
Regarding the necessity to support this, we do feel a handling on collision between NR URLLC and LTE SL public safety should be taken into account.

	MediaTek
	a)
	Same as Q7

	Spreadtrum
	a)
	Same as Question-7

	Nokia
	
	It is not possible to use the same solution for LTE SL, as far as we understand (LTE SL is not prioritized based on PQIs, so how this will be applied?).


2.3 Issue-3: Impact due to 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);

According to the agreement as follows, one left issue to discuss is whether SCG UL should be taken into account for UL/SL prioritization operation.
7: 
For UL/SL prioritization, RAN2 further discuss the need/impact to consider SCG UL for UL/SL prioritization.

Before look into the solution, it is good to understand whether there is any applicable scenario for prioritization of SL and SCG UL.
Question 10 For NR UL (UL of SCG) and NR SL scenario, is there any case(s) UE needs to perform UL/SL prioritization, i.e., dropping one of UL TX and SL TX?

a) Yes

1) When UL TX overlaps in time domain with SL TX in the shared/same carrier frequency;

2) When UL TX and SL TX (in different carrier frequency) share TX chains and power budget;

3) Others (If this option is selected, please clarify the detailed scenario);

b) No applicable scenario for UL / SL prioritization;

	Company
	Preferred Option
	Comments if any

	Intel
	a,b
	This is similar to the non-DC cases we discussed earlier, so the same view as in question 1 applies

	OPPO
	B (at least for this release which is limited to MCG SL)
	If the NR SL is controlled by network and considering we limit to MCG SL in this release, the issue is more like to discuss the capability colliding between MCG and SCG. From this perspective, it seems violate the assumption that DC architecture where MAC entity is separated, is only configured in case the UE supports the band combination of MCG+SCG. In other words, the prioritization rule which is specified in MAC entity is not applicable to colliding between CGs.

	Interdigital
	b
	For this release, we can assume the SL TX chain (if it is re-used for UL) to be tied to the MCG.  As mentioned by OPPO, there should therefore be no conflict between MCG and SCG chains.

	Huawei
	See comments
	The UE should be able to decide, based on its own implementation, whether it is the MCG UL or SCG UL transmission that actually shares the Tx chain and thus needs prioritization operation with the colliding NR SL transmission. After it decides, the UE can thus perform the prioritization between the NR SL transmission and the UL transmission on the related CG via the mechanism to be designed for the non-DC cases discussed above. So no extra standard impact is foreseen on top of the non-DC cases. 

	Qualcomm
	b)
	Agree with OPPO and InterDigital

	CATT
	a), 1) and 2)
	Agree with Huawei that no extra standard impact is foreseen on top of the non-DC cases.

	Ericsson
	a) 1)2)
	Same as in Q1

	Lenovo&MotoM
	b)
	Agree with OPPO and InterDigital

	Samsung
	a-1, a-2
	

	vivo
	b)
	According to RAN2#105 agreement that “SN is not allowed to control/configure SL resources in MRDC.”, we think there is no applicable scenario at least in this release.

	Apple
	See comments
	Agree with Huawei that UE itself should be able to tell which leg is colliding with SL. If it is collision between NR SCG UL and SL, UE can use the same way defined for NR MCG UL and SL collision case.

	LG
	a-1), a-2)
	Same view as in question 1.

	MediaTek
	b)
	Agree with OPPO and InterDigital

	Convida
	a-1, a-2
	Same as Q1. Even if transmit chain is not a limitation, power budget is likely to be.

	Xiaomi
	a)- 2
	a)-2 is still possible depending on the power allocation between SCG UL and MCG SL.

	Spreadtrum
	b)
	UL/SL prioritization scenarios in DC case are not considered in this release.

	Nokia
	Yes, 2)
	Seems to be the same issue as asked in Question 1. The only difference is that UL is towards SCG, not MCG. But besides that, the collision between user plane for Uu and SL can happen and likely cannot be handled simultaneously, at least in second scenario described above

	ZTE
	b)
	As we known, there is no conflict between MCG and SCG chains if UE supports DC function. So if NR UL (UL of SCG) and NR SL work in the same carrier, there is no conflict between MCG UL and NR SL.


Then it is good to understand whether there is anything else needed to handle this case (if needed).
Question 11 If the Answer to Question 10 is Yes, do you agree that RAN2 should aim at a same UL/SL prioritization operation for 1) prioritization between NR SL and MCG NR UL, and 2) prioritization between NR SL and SCG NR UL?
a) Yes

b) No (if this option is selected, please clarify the difference);
	Company
	Yes / No
	Comments if any

	Intel
	a)
	

	Huawei
	a)
	

	CATT
	a)
	

	Ericsson
	a)
	

	Samsung
	a)
	

	Apple
	a)
	SCG is not only for low priority data traffic, but could be used to carry all types of data. Thus we think there should be no discrimination for SCG UL and SL case.

	LG
	a)
	

	Convida
	a)
	

	Xiaomi
	a)
	

	Nokia
	a)
	


And similar question is applicable to inter-RAT scenario as well.

Question 12 If the answer to Question 2 is Yes, for LTE UL (UL of SCG) and NR SL scenario, is there any case(s) UE needs to perform UL/SL prioritization, i.e., dropping one of UL TX and SL TX?

a) Yes

1) When UL TX overlaps in time domain with SL TX in the shared/same carrier frequency;

2) When UL TX and SL TX (in different carrier frequency) share TX chains and power budget;

3) Others (If this option is selected, please clarify the detailed scenario);

b) No applicable scenario for UL / SL prioritization;

	Company
	Preferred Option
	Comments if any

	Intel
	b)
	Same view about inter-RAT scenarios as in section 2.1 above

	OPPO
	B (at least for this release which is limited to MCG SL)
	If the NR SL is controlled by network and considering we limit to MCG SL in this release, the issue is more like to discuss the capability colliding between MCG and SCG. From this perspective, it seems violate the assumption that DC architecture where MAC entity is separated, is only configured in case the UE supports the band combination of MCG+SCG. In other words, the prioritization rule which is specified in MAC entity is not applicable to colliding between CGs.

	Interdigital
	b
	Same reasoning as Q10.

	Huawei
	See comments
	Same comments as those in Question 10.

	Qualcomm
	b
	

	CATT
	a), 1) and 2)
	Agree with Huawei.

	Ericsson
	a) 1)2)a
	Same as in Q2

	Lenovo&MotoM
	b
	

	Samsung
	a-1, a-2
	

	Apple
	See comments
	For collision between LTE SCG UL and NR SL, we think a different scheme is needed than NR UL and NR SL case. The main difference is the priority between NR UL and NR SL logical channels may be comparable (pending to decision in Question 8 and 8a), but the priority between LTE UL and NR SL logical channels may not be comparable.

	LG
	a-1), a-2)
	Same view as in question 2.

	MediaTek
	b
	Same comment as Q10

	Convida
	a-1, a-2
	Same as Q2

	Xiaomi
	a)-2
	Same as Q10

	Spreadtrum
	b
	See our comments in Q10.

	Nokia
	Yes, 2)
	

	ZTE
	b)
	Same comments as Q10


Question 13 If the Answer to Question 12 is Yes, do you agree that RAN2 should aim at a same UL/SL prioritization operation for 1) prioritization between NR SL and MCG LTE UL, and 2) prioritization between NR SL and SCG LTE UL?
a) Yes

b) No (if this option is selected, please clarify the difference);

	Company
	Yes / No
	Comments if any

	CATT
	a)
	

	Ericsson
	a)
	

	Samsung
	a)
	

	Apple
	a)
	

	LG
	a)
	

	Convida
	a)
	

	Xiaomi
	a)
	

	Nokia
	a)
	


Question 14 If the answer to Question 3 is Yes, for NR UL (UL of SCG) and LTE SL scenario, is there any case(s) UE needs to perform UL/SL prioritization, i.e., dropping one of UL TX and SL TX?

a) Yes

1) When UL TX overlaps in time domain with SL TX in the shared/same carrier frequency;

2) When UL TX and SL TX (in different carrier frequency) share TX chains and power budget;

3) Others (If this option is selected, please clarify the detailed scenario);

b) No applicable scenario for UL / SL prioritization;

	Company
	Preferred Option
	Comments if any

	Intel
	b)
	

	OPPO
	B (at least for this release which is limited to MCG SL)
	If the NR SL is controlled by network and considering we limit to MCG SL in this release, the issue is more like to discuss the capability colliding between MCG and SCG. From this perspective, it seems violate the assumption that DC architecture where MAC entity is separated, is only configured in case the UE supports the band combination of MCG+SCG. In other words, the prioritization rule which is specified in MAC entity is not applicable to colliding between CGs.

	Interdigital
	b
	Same reasoning as Q10.

	Huawei
	b)
	This case should not exist as per our comments to Question 3.

	Qualcomm
	b)
	

	CATT
	At least a2
	Same reasoning as Q3

	Ericsson
	a)1)2)
	Same as in Q3

	Lenovo&MotoM
	b)
	

	Samsung
	a-2, a-1
	Since carrier frequency for LTE SL is 5.9 GHz which is not available for NR UL, option a-1) is not to happen. However we do not exclude a case that the carrier frequency for NR UL is allowed for LTE SL in the future.

	Apple
	a) 1) 2)
	If NR MCG is configuring LTE SL, but NR SCG and LTE SL share the Tx chain on different carrier frequency, the collision between NR SCG and LTE SL should also be tackled.

We are also open to discuss if companies want to limit the case to MCG for this release due to the complexity.

	LG
	a-1),a-2)
	Same view as in question 3.

	MediaTek
	b
	Same comment as Q10

	Convida
	a-1, a-2
	Same as Q3

	Xiaomi
	a)-2
	Same as Q10

	Spreadtrum
	b
	See our comments in Q10.

	Nokia 
	Yes, 2)
	

	ZTE
	b)
	Same comments as Q10


Question 15 If the Answer to Question 14 is Yes, do you agree that RAN2 should aim at a same UL/SL prioritization operation for 1) prioritization between LTE SL and MCG NR UL, and 2) prioritization between LTE SL and SCG NR UL?
a) Yes

b) No (if this option is selected, please clarify the difference);

	Company
	Yes / No
	Comments if any

	CATT
	a)
	

	Ericsson
	a)
	

	Samsung
	a)
	

	Apple
	a)
	

	LG
	a)
	

	Convida
	a)
	

	Xiaomi
	a)
	

	Nokia
	a)
	


3 Conclusion

This contribution summarizes the discussion.
According to the answer to Q1, all companies agree that NR-UL/NR-SL prioritization is needed for case-a/b. 

Proposal 1 RAN2 work on NR-UL/NR-SL prioritization at least for two scenarios: 1) when UL TX overlaps in time domain with SL TX in the shared/same carrier frequency, and 2) when UL TX and SL TX (in different carrier frequency) share TX chains and power budget.

According to the answer to Q2, majority companies (16 out of 18) agree that LTE-UL/NR-SL prioritization is needed for case-2. According to the answer to Q3, majority companies (15 out of 18) agree that LTE-UL/NR-SL prioritization is needed for case-2.

Proposal 2 RAN2 work on LTE-UL/NR-SL and LTE-SL/NR-UL prioritization at least for scenario when UL TX and SL TX (in different carrier frequency) share TX chains and power budget
Besides, 
· In Q1, some companies (3 out of 18) express that the separate TX chain but shared power budget should be included as well. 
· In Q2, majority companies (12 out of 18) agree that LTE-UL/NR-SL prioritization is needed for case-1 In Q3, half of the companies (9 out of 18) agree that LTE-UL/NR-SL prioritization is needed for case-1 
For the former one, rapporteur suggest to rely on RAN1 to solve the power control issue for this scenario by sending LS. For the latter one, rapporteur suggest to rely on RAN1/4 to check whether they are valid scenarios for UL/SL prioritization.

In Q10, 8 companies answer yes and 8 companies answer no. 2 companies indicates that prioritization is needed but no need for special specification effort. In Q12, 8 companies answer yes and 7 companies answer no. 2 companies indicates that prioritization is needed but no need for special specification effort. In Q14, 9 companies answer yes and 8 companies answer no. 

Considering there is no clear majority view that whether MCG-SL/SCG-UL prioritization is needed, rapporteur suggests to consult view from RAN1/4.

Proposal 3 RAN2 discuss sending LS to RAN1/4 to 1) trigger RAN1 work on power sharing between UL TX and SL TX when they use separated TX chains but share power budget, 2) to check view of RAN1/4 on the validity of LTE-SL/NR-UL, LTE-UL/NR-SL prioritization scenario when UL/SL overlap in time domain in the shared/same carrier frequency, and 3) to check view of RAN1/4 on the necessity of MCG-SL/SCG-UL prioritization.
In Q11/Q13/Q15, 10/8/8 companies agrees that RAN2 should aim at a same operation for MCG-UL/MCG-SL prioritization and SCG-UL/MCG-SL prioritization. However, considering the necessity of MCG-SL/SCG-UL is to be further discussed / checked, and the prioritization method for baseline scheme, e.g., MCG NR-SL / MCG NR-UL is to be further discussed, rapporteur suggest to wait for the feedback from RAN1/4 and RAN2 conclusion on the baseline scenario.
In Q4, majority (14 out of 18) companies select DRB, 8 companies select SRB, and 3 companies select no.
In Q5, majority (13 out of 18) companies select yes, in which 12 companies mentioned BSR explicitly, and 5 companies select no.
In Q6, majority (13 out of 18) companies select yes, in which 11 companies mentioned SR explicitly and 4 companies mentioned HARQ feedback explicitly, and 5 companies select no.

Proposal 4 RAN2 work on NR-UL/NR-SL prioritization in order to prioritize UL over SL at least for PUSCH including MAC SDU from URLLC DRB, PUSCH including BSR triggered by URLLC traffic, and SR triggered by URLLC traffic.
In Q8, majority (11 out of 18) companies select approach-1, i.e., the UL/SL prioritization is implemented by comparing priority of UL-TX / SL-TX, 7 companies select option-2, i.e., the UL/SL prioritization is not implemented by comparing priority of UL-TX / SL-TX , and 1 company prefer stick to the legacy scheme. Since there is no clear majority, rapporteur suggest to further discuss this issue, e.g., focusing on the core difference of the two camp, i.e., whether the prioritization can be implemented by comparing priority of NR-UL/NR-SL.
Proposal 5 RAN2 further discuss NR-UL/NR-SL prioritization, e.g., whether it can be implemented by comparing priority of NR-UL/NR-SL.
In Q7, 8 companies answer yes, and 9 companies answer no.

In Q9, 5 companies answer yes, and 4 companies answer no.
Proposal 6 RAN2 discuss whether NR-UL/NR-SL prioritization rule is applicable to NR-UL/LTE-SL prioritization scenario.
Based on companies’ input, the proposals achieved by this email discussion are shown as follows.
Proposal 1
RAN2 work on NR-UL/NR-SL prioritization at least for two scenarios: 1) when UL TX overlaps in time domain with SL TX in the shared/same carrier frequency, and 2) when UL TX and SL TX (in different carrier frequency) share TX chains and power budget.
Proposal 2
RAN2 work on LTE-UL/NR-SL and LTE-SL/NR-UL prioritization at least for scenario when UL TX and SL TX (in different carrier frequency) share TX chains and power budget
Proposal 3
RAN2 discuss sending LS to RAN1/4 to 1) trigger RAN1 work on power sharing between UL TX and SL TX when they use separated TX chains but share power budget, 2) to check view of RAN1/4 on the validity of LTE-SL/NR-UL, LTE-UL/NR-SL prioritization scenario when UL/SL overlap in time domain in the shared/same carrier frequency, and 3) to check view of RAN1/4 on the necessity of MCG-SL/SCG-UL prioritization.
Proposal 4
RAN2 work on NR-UL/NR-SL prioritization in order to prioritize UL over SL at least for PUSCH including MAC SDU from URLLC DRB, PUSCH including BSR triggered by URLLC traffic, and SR triggered by URLLC traffic.
Proposal 5
RAN2 further discuss NR-UL/NR-SL prioritization, e.g., whether it can be implemented by comparing priority of NR-UL/NR-SL.
Proposal 6
RAN2 discuss whether NR-UL/NR-SL prioritization rule is applicable to NR-UL/LTE-SL prioritization scenario.
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