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1 Introduction

This document is a summary of the email discussion: [103bis#37][NR/V2X] NR SL broadcast, CP aspects 
[103bis#37][NR/V2X] NR SL broadcast, CP aspects (Huawei)


To discuss which LTE mechanism/feature to be inherited to NR SL broadcast, CP aspects.


Intended outcome: Report to next meeting


Deadline:  Thursday 2018-11-01

According to the above scope, this email discussion aims to identify which RRC procedures/messages specified for V2X sidelink communication in LTE can be used as at least a baseline for NR sidelink design. As one step forward, this email discussion also strives to collect companies' views on what enhancements are needed on top of each baseline, so as to provide candidate solutions for further study. 

The discussion is carried out towards the potential impacts on Uu RRC to support NR sidelink and the introduction of NR PC5 RRC, respectively. Also note that the scope of this email discussion is extended a bit to the overall NR SL design, instead of being limited to NR SL broadcast only.
2 Impacts on Uu RRC to support NR sidelink

In TS 36.331 [1], some RRC procedures and messages over Uu were specified to support V2X sidelink communication. In this subsection, therefore, discussions are carried out to see what impacts would be caused on the Uu RRC in order to support NR sidelink. 

2.1 RRC states for NR sidelink operation

In LTE, V2X sidelink communication (including transmission and reception) can be performed by both RRC_CONNECTED UEs and RRC_IDLE UEs. In NR, we have also RRC_INACTIVE UEs, which hold a third RRC state not considered by V2X sidelink communication in LTE. So the first question is whether V2X sidelink communication in NR can be performed by all of the RRC_CONNECTED UEs, RRC_IDLE UEs and RRC_INACTIVE UEs. 

· Question 1: Is NR V2X sidelink communication supported for all of the RRC_CONNECTED UEs, RRC_IDLE UEs and RRC_INACTIVE UEs?
a) Yes.

b) No, not supported for RRC_INACTIVE UEs.
c) No, not supported for RRC_IDLE UEs.

d) No, not supported for RRC_CONNECTED UEs. 
	Companies are invited to provide views below for Question 1

	Companies
	Preferred options
	Comments if any

	CATT
	A
	As in LTE V2X,we support all the RRC states UE

	Ericsson
	a
	When in coverage, SL should be supported regardless of the RRC modes

	OPPO
	a
	

	Panasonic
	a
	

	LG
	a
	V2X service should be available in all RRC states.

	vivo

	a
	

	Nokia
	a
	All RRC states should be supported.

	MediaTek
	A
	It seems clearly necessary to support for all states.

	Interdigital
	a
	

	ZTE
	a
	UE in RRC_INACTIVE state should be able to support the sidelink transmission and reception as well. 

	Lenovo/ MotM
	A
	

	Apple
	a
	

	Huawei
	a
	

	Xiaomi
	A
	This doesn’t mean the UE has to be able to perform the sidelink communication in all RRC states in any scenario. It’s possible UE has to enter CONNECTED in some scenario.

	Intel
	a
	

	Samsung
	a
	

	Qualcomm
	a
	

	ASUSTeK
	a
	NR V2X should support all RRC states.

	Fraunhofer
	a
	All states should be supported for NR V2X SL.

	ITRI
	A
	


Option a): 20

Option b): 0

Option c): 0

Option d): 0
Rapporteur's observation: All companies participating in the email discussion share the view that NR V2X sidelink communication should be supported for all RRC_CONNECTED UEs, RRC_INACTIVE UEs and RRC_IDLE UEs.
Proposal 1: NR V2X sidelink communication is supported for all RRC_CONNECTED UEs, RRC_IDLE UEs and RRC_INACTIVE UEs. 
As mentioned above, how an RRC_INACTIVE UE performs V2X sidelink communication was not ever discussed in LTE. So, if companies think that NR V2X sidelink communication should also be supported for the RRC_INACTIVE state, it is necessary to discuss how a UE performs V2X communication in NR sidelink when it is in RRC_INACTIVE. Intuitively, at least for NR Uu communication, RRC_INACTIVE state shares many common characteristics with RRC_IDLE: although an RRC_INACTIVE UE keeps some dedicated configurations acquired by inheriting from RRC_CONNECTED or from the RRC release message, these dedicated configurations should not be used by the UE during RRC_INACTIVE but instead should be used for resuming RRC connection later. So, a simply way seems to make an RRC_INACTIVE UE perform V2X sidelink communication in the same way as an RRC_IDLE UE, i.e. to use the cell specific V2X sidelink communication configurations broadcast in the system information (instead of the dedicated configurations that might be kept by it). 
· Question 1a: If RRC_INACTIVE is supported, how does a UE in RRC_INACTIVE perform V2X sidelink communication in NR?
a) Follow the same way as RRC_IDLE UEs, i.e. using cell-specific configurations included in SIB.
b) Use the dedicated configurations the UE keeps, e.g. inherited from RRC_CONNECTED earlier or obtained in RRC release message.

c) Others. 

	Companies are invited to provide views below for Question 1a

	Companies
	Preferred options
	Comments if any

	CATT
	A
	When UE is working in RRL_INACTIVE, the UE behavior in air interface align with RRC_IDLE. So the RRC_INACTIVE UE should follow the same way as RRC_IDLE UE. 

	Ericsson
	a
	The benefit of having RRC_INACTIVE mode is to fast the RRC reconnection. Similar to Uu operations, the PC5 dedicated configuration can be kept, but the UE shall follow cell-specific configuration for PC5 operations. 

	OPPO
	A
	We also believe the UE behavior in RRC_INACTIVE should align with RRC_IDLE.

	Panasonic
	a
	

	LG
	a
	Need for UE dedicated configurations could be further discussed.

	vivo
	a
	Both RRC_IDLE and RRC_INACTIVE UEs can perform Mode 2 sidelink operation only. To achieve a unified Mode 2 design, the UE behavior should be consistent with regards to different RRC states.

	Nokia
	a
	It should be aligned with RRC_IDLE.

	MediaTek
	a
	RRC_INACTIVE acts like RRC_IDLE for lower layer purposes, so the lower layer portions of any dedicated configuration kept from RRC_CONNECTED would be invalid in RRC_INACTIVE unless we took some special measures.

	Interdigital
	a
	A UE may perform autonomous mobility while in RRC_INACTIVE, and so the UE should use cell specific configuration for V2X

	ZTE
	a
	Since the RRC_INACTIVE UE does not maintain the RRC connection, it can only support the autonomous resource selection based on the sidelink resource pool configuration broadcast by UE camped cell. So it can follow the same way as RRC_IDLE UEs.

	Lenovo/MotM
	a
	

	Apple
	a
	We also think the UE behavior in RRC_Inactive state should follow RRC_Idle state.

	Huawei
	a
	

	Xiaomi
	A, B
	A is baseline. Moreover, if the V2X SIB is on demand SI and not broadcast, B is beneficial, since the UE doesn’t need to request the V2X SIB to acquire the resource pools.

	Intel
	a
	If needed, additional enhancement for INACTIVE mode can be considered.

	Samsung
	a
	It is okay to take the UE behavior in RRC_IDLE as a baseline for RRC_INACTIVE. Additionally potential enhancement of the UE behavior in RRC_INACTIVE can be considered.

	Qualcomm
	a
	

	ASUSTeK
	a
	We share same view with Samsung.

	Fraunhofer
	a
	For the most part RRC_INACTIVE functionality is more similar to RRC_IDLE, apart from storing UE context, providing RAN notification area updates, etc. Therefore, as a baseline, RRC_INACTIVE can use cell specific configurations for V2X PC5 communications as in LTE.

	ITRI
	A
	


Option a): 20

Option b): 1
Option c): 0

Rapporteur's observation: All companies participating in the email discussion agreed that a UE in RRC_INACTIVE should perform V2X sidelink communication in NR following the same way as RRC_IDLE UEs, i.e. using cell-specific configurations included in SIB.
Proposal 1a: A UE in RRC_INACTIVE performs V2X sidelink communication in NR following the same way as RRC_IDLE UEs, i.e. using cell-specific configurations included in SIB.
2.2 System Information related

In LTE, there is V2X-specific system information, i.e. SIB21 and SIB26, which contain the cell specific configurations mainly used for the V2X sidelink communication of RRC_IDLE UEs
. As communications in sidelink has operations and configurations relatively independent of those over Uu, it seems reasonable to have also V2X-specific system information for NR. 

· Question 2: Is V2X-specific SI needed in NR, as in LTE?
a) Yes.
b) No. If this option is selected, please clarify the reason.

c) Others.

	Companies are invited to provide views below for Question 2

	Companies
	Preferred options
	Comments if any

	CATT
	a
	SIB should provide configuration for V2X UE. It is necessary to introduce a V2X dedicated SIB. 

	Ericsson 
	a
	Agree with CATT

	OPPO
	a
	

	Panasonic
	a
	

	LG
	a
	

	vivo
	a
	

	Nokia
	a
	Yes, V2X-specific SI is needed in NR.

	MediaTek
	a
	

	Interdigital
	a
	

	ZTE
	a
	

	Lenovo/ MotM
	a
	

	Apple
	a
	

	Huawei
	a
	V2X SL configurations/operations are decoupled from most of the Uu configurations/operations. So dedicated SI for V2X SL is preferred.

	Xiaomi
	A
	

	Intel
	a
	

	Samsung
	a
	

	Qualcomm
	a
	

	ASUSTeK
	a
	

	Fraunhofer
	a
	

	ITRI
	A
	


Option a): 20

Option b): 0
Option c): 0

Rapporteur's observation: All companies participating in the email discussion selected option a) and agreed that V2X-specific SI is needed in NR, as was the case for LTE.
Proposal 2: As in LTE, V2X-specific SI is needed in NR.
· Question 2a: If it is agreed to introduce V2X-specific SI for NR sidelink, can SIB21 and/or SIB26 in LTE be agreed as the baseline
 for further study?
a) Yes.
b) Yes, but only one SIB is needed and the SIB size issue should be considered from the very beginning.
c) No. If this option is selected, please clarify the reason.

d) Others. 
e) Too early to decide; pending further RAN1/RAN2 discussion
	Companies are invited to provide views below for Question 2a

	Companies
	Preferred options
	Comments if any

	CATT
	b
	In LTE V2X, we introduced 2 SIBs, which brings a lot of complexity in configuration and design. So in NR V2X, we should carefully design the size and architecture of this V2X SIB, try to limit and contain all the configuration in one SIB. 

	Ericsson 
	e
	SIB size issue should be considered from the very beginning, but it’s too early to say if only one SIB is needed and what information should be contained therein. For example, RAN2 should consider that some info can be periodically broadcasted, while some other information can be provided on demand. 

	OPPO
	B
	Two SIB may cause some further left issues, it would be good to start from a single-SIB design.

	Panasonic
	e
	The functionality supported by SIB21/SIB26 can be considered as baseline. But whether single SIB or two SIBs should be discussed later depending on signaling overhead and new functionalities

	LG
	A or B
	The existing content in SIB21/26 should be broadcast by gNB to provide legacy LTE resource pools to UEs performing LTE Sidelink in NR coverage.

New SIB would be also needed to broadcast NR resource pools to UE performing NR Sidelink in NR coverage.

	vivo
	e
	It may be better that we first discuss and decide the details of the resource pool configuration and then decide there is one or more SIBs needed.

	Nokia
	b + e
	Let’s not repeat LTE mistakes concerning the size issue. We also agree it is a bit too early to decide on the exact content. In general, it should be up to gNB to decide whether the on-demand SI should be broadcasted or sent using dedicated signalling.

	MediaTek
	b
	We think it’s reasonable to align on a single SIB as a baseline, and if a situation emerges where that approach has a problem, we can consider changes then.

	Interdigital
	e
	Before deciding on the contents of the SIB, the functionality of NR V2X should be first finalized.  SIB contents can be discussed in stage 3 during the WI phase.

	ZTE
	e
	Agree with Ericsson, SIB size issue should be considered from the very beginning, and we can also discuss which info shall be broadcasted periodically and which info shall be provisioned on-demand.

	Lenovo/MotM
	B or e
	In LTE discussion, introduction of SIB26 besides SIB21 is because of R15 CA feature, and because of the limited size of SIB21. But this also brings a lot of issues, e.g. relationship between two SIBs and how to cope with the dedicate/overlap carriers and related configurations in SIBs. Thus for NR V2X, using one SIB is less complex unless there has critical issues. We also open for further discussion considering current early stage. 

	Apple
	b and e
	One SIB is much preferred to avoid any potential problems by having two SIBs for the same feature. We also agree this depends on the actual size needed to carry all the required information. Whether on demand SI could alleviate this issue is  FFS. 

	Huawei
	b)
	We think there is no problem to take SIB21/SIB26 as the baseline, meaning that we at least need to provide some cell specific resource configurations for the inter-carrier V2X SL communication as well as that on the serving cell for the IDLE UEs. 

On top of such baseline, we may be able to further discuss other potential enhancements, e.g. on-demand SI as in below questions, what new information is needed, etc.

	Xiaomi
	B
	Single SIB is simpler.

	Intel
	e
	While OPPO makes a good point, we think that further discussion can take into account the issues with LTE design. In any case, we may need to discuss further based on new features for NR V2X.

	Samsung
	e
	It seems too early to decide whether the SIB(s) in LTE-V2X can be reused or only one SIB or two SIBs are needed or not. 

	Qualcomm
	b and e
	It is preferred to use only one SIB. But for details of SIB content and on-demand SI, it is too early to decide now.

	ASUSTeK
	e
	

	Fraunhofer
	b and e
	The design should tend toward a single SIB, however at the same time it might be too early to finalize the contents since the corresponding functionalities have not yet been decided.

	ITRI 
	B
	Single SIB is simpler.  


Option a): 1
Option b): 12
Option c): 0

Option d): 0
Option e): 13
Rapporteur's observation: A number of companies (12/20) selected option b), thinking that we should take into account the SIB size issue from the very beginning of NR V2X design and try to contain the V2X-specific SI in one SIB for simplicity. But some other companies (13/20) chose option c), showing their concerns that whether one SIB is really enough should depend on further RAN1/RAN2 discussions (e.g. what specific RAN1/RAN2 related configurations need to be included, whether V2X-specific SI should be one-demand, etc.), and thus thought it is too early to decide how many SIBs are needed. 
However, it is seen that a majority of the companies (option a+b) thought SIB21/SIB26 in LTE can be taken at least as a starting point, and there seems to be no strong objection for this. So rapporteur suggests that we take SIB21/SIB26 in LTE as the baseline, and leave whether one V2X-specific SIB is enough for NR as FFS (perhaps in conjunction with the on-demand SI discussion in Q2c below). 
Proposal 2a: For V2X-specific SI in NR, SIB21 and/or SIB26 in LTE is/are taken as the baseline. It is FFS whether one V2X-specific SIB is sufficient in NR (e.g. jointly with "on-demand" SI discussion in Q2c). 
· Question 2b: On top of the LTE baseline (i.e. existing SIB21/SIB26), is any new information needed in the V2X-specific SI for NR sidelink?
a) Yes, RAT related information, e.g. configurations respectively for LTE SL and NR SL.
b) Yes, “cast” type related information, e.g. configurations for each “cast” type;
c) No, no other information is needed. 
d) Too early to decide; pending further RAN1/RAN2 discussion. 

e) Others.

	Companies are invited to provide views below for Question 2b

	Companies
	Preferred options
	Comments if any

	CATT
	Yes but with more comment
	It is too early to discuss the detailed configuration in NR dedicated SIB, I am sure that there will be some new features in NR to be configured in NR SIB, but we will discuss the other issues as rapporteur suggested, such as RAT related information, etc. and we will introduce the new configuration in NR SIB in separate discussion. 

	Ericsson
	D
	It highly depends on the scenarios we are targeting and resource allocation framework that RAN1/RAN2 will agree. More detailed and careful design is needed to avoid overwhelming the SIB message, especially if some V2X-related info are provided in broadcast signal.   

	OPPO
	D
	For a), we have not discussed the inter-RAT control yet. Although probably some configuration is needed, study is needed to know whether / which configuration is different from intra-RAT control, and how to define the ASN.1 for the inter-RAT RRC signaling.

For b), it is coupled with RAN1 discussion on whether / how to treat the various “cast” types in the same / different way.

	Panasonic
	d
	

	LG
	d
	We may need new information for NR sidelink. But, details about the new information could be discussed in WI phase.

	Vivo
	d
	For a) ,according to RAN1 agreement in the last meeting:

It is supported that NR Uu provides necessary semi-static configuration for mode-4 LTE SL communications.

The need of cross-RAT configuration is confirmed, however, whether it is within one SIB or two SIBs (one for intra-RAT configuration and one for inter-RAT configuration) should be further discussed. 

For b), whether the resource pool(s) for unicast/groupcast/broadcast communication are separated or shared also needs further discussion and decision.

Both issues have great impact on the SIB size.

	Nokia
	d
	

	MediaTek
	d
	Both a and b appear reasonable, but we haven’t had the related technical discussions yet and it seems impossible to make any real judgement about the SIB contents.

	Interdigital
	d
	It is not clear yet what information for unicast/groupcast will be required.  While it is expected that information on LTE V2X resource pools will be needed in NR, the details can be discussed in the WI phase after inter-RAT sidelink design is better understood. 

	ZTE
	d
	It depends on the scenarios and requirement for NR V2X, some new schemes may be agreed for future. It is too early to discuss the detailed configuration right now.

	Lenovo/MotM
	d
	

	Apple
	d
	It’s too early to make decision on this issue. For example, b) is related to RAN1 progress on whether different resource pools will be configured for different “cast”.

	Huawei
	d
	This is a bit related to inter-RAT control, i.e. NR Uu controlling LTE SL and NR SL, in which case there might be necessity for the V2X-specific SIB to include the configurations for both SLs. However, we're also fine for this issue to be discussed in detail in Stage-3, e.g. whether the configurations for the SLs are included in unified SIB or two separated SIBs, and questions as such. 

	Xiaomi
	D
	Too early to decide which parameter is needed.

	Intel
	d
	

	Samsung
	d
	

	Qualcomm
	d
	

	ASUSTeK
	d
	

	Fraunhofer
	d
	It is too early to discuss the new SIB contents. Although we would tend to agree with the addition of a) and b), there are many more aspects yet to be finalized.

	ITRI 
	d
	It is too early to decide the detailed configuration. 


Option a): 0.5 (as the company selected it with comments) 
Option b): 0
Option c): 0

Option d): 19
Option e): 0
Rapporteur's observation: From the option selection and companies' comments, all companies participating this email discussion thought that it is too early to discuss what specific new information is needed in the V2X-specific SI in NR, compared with the information in SIB21/SIB26 in LTE. So there is no proposal for this question. 
NR introduces on-demand system information which does not exist in LTE. So another question that may need to be considered is whether the V2X-specific SI, if supported, should be on-demand SI or not in the cell supporting NR V2X sidelink communication. 

· Question 2c: For a cell supporting NR V2X sidelink communication, should the V2X-specific SI be on-demand SI or not?
a) Yes, it should be on-demand SI.
b) No, the cell supporting NR V2X sidelink communication always broadcast V2X-specific SI;

c) Too early to decide. 

d) Others.

	Companies are invited to provide views below for Question 2c

	Companies
	Preferred options
	Comments if any

	CATT
	c
	As we know, if the amount of UE who are interested in this SIB is large, we may need an always broadcasted SI; if there are less UE interested in this SIB, an on-demand SI may have less signaling overhead. For the time being, it is too early to decide the type of SI, we may need a simulation to evaluate the signaling overhead given different number of V2X Ues in a cell to study which SI type is beneficial. 

	Ericsson
	C
	It seems beneficial to reduce the SIB traffic load. On the other hand, similar as question 2c, it highly depends on the scenario and the demand of RAN1. We need to further study this.

	OPPO
	B
	On-demand SI would cause further latency for UE to acquire the TX pool when entering a new area. 

	Panasonic
	c
	Agree with Ericsson

	LG
	B
	On-demand SI may increase latency for UE to acquire resource pools. So, we are reluctant to use on-demand SI. But, we are also fine to postpone this decision for WI phase.

	Vivo
	a
	On-demand SI can be the baseline for V2X SI acquisition. If there is high traffic load in some area, the network has the flexibility to set the correspond SI status as broadcasting, and vice versa.

Si-BroadcastStatus                  ENUMERATED {broadcasting, notBroadcasting},

	Nokia
	c
	We do not think it is already right time to take such decisions. However, at the same time – we share Ericsson’s concerns and would like to state “always broadcasted” is the worst option among listed. 

	MediaTek
	d
	Like any other NR SIB, the network has the choice to broadcast the SIB or wait for a request; in a cell with high V2X usage, we could expect that the SIB would be always sent via broadcast, but we don’t foresee that the spec would require this.  So we see this as a question for network implementation.

	Interdigital
	c
	In NR, the network decides whether a SIB is broadcast or on-demand.  We should pool configuration during mobility to determine whether NW decision is applicable also for V2X SIB.

	ZTE
	c
	

	Lenovo/ MotM
	c
	Always broadcast V2X specific SIB will cause bigger load, but on the other side, on-demand SI for V2X specific SIB will cause additional latency. We do not see a perfect solution currently, and would like to have further discussion on this issue

	Apple
	c
	On-demand SI reduces the traffic load of SIB but introduces extra delay for UE to acquire the resource pools. We also think it should be decided later. 

	Huawei
	b, d 
	The V2X specific SI is used to provide some configurations enabling RRC_IDLE UEs to directly transmit V2X data (without entering RRC_CONNETED), and this is an obviously difference from Rel-15 NR. To this end, we think the latency issue as pointed out by some companies makes sense, as the latency caused by SI request may directly affect actual delay of UP transmission. A simple way to avoid this issue may be to make the SI periodically broadcast. Also, it is at present not quite clear what specific configurations need to be in an on-demand way. 

So, we now prefer the periodic way as in LTE, and if some companies really desire on-demand V2X SI, it may be needed to first justify the technical feasibility and necessity of on-demand SI to NR V2X, by taking into account the latency issue.

	Xiaomi
	C
	Currently, we don’t see strong motivation to break the SI framework. Enhancements could be done to address the potential latency caused by SI acquisition.

	Intel
	c
	As mentioned above, it seems a bit premature at this time to rule out on demand SI for V2X.

	Samsung
	c
	It is too early to decide on-demand SI for V2X.

	Qualcomm
	c
	It is not desirable to use on-demand SI for cell-wide configuration , but we are fine to postpone this for FFS.

	ASUSTeK
	c
	

	Fraunhofer
	c
	The need for an on-demand SI needs to be further investigated depending on the discussed scenarios.

	ITRI
	C
	


Option a): 1
Option b): 3
Option c): 15
Option d): 2
Rapporteur's observation: From companies' inputs, a majority of companies (15/20) selected option c and thus thought that it is too early to decide whether the V2X-specific SI should be on-demand, periodic broadcast, or both. But from companies' comments, it seems that a majority of companies are interested in discussing this topic in future study. So rapportuer suggests this question to be further studied by RAN2 in this SI.
Proposal 2c: It is FFS by RAN2 whether V2X-specific SI should be on-demand SI or not for a cell supporting V2X sidelink communication in NR. 
2.3 RRC connection setup condition for NR sidelink
In LTE, there is only one condition by which V2X sidelink communication can trigger the UE to establish RRC connection, i.e. in case the concerned frequency to perform V2X sidelink communication by the UE is included in SIB21/SIB26 without transmission resource pool. This is inherited from Rel-12/13 ProSe communication. No other RRC connection establishment conditions are introduced intentionally for V2X sidelink communication. 
So here comes to the question that whether the existing RRC connection establishment condition in LTE is also needed as a baseline for NR sidelink.  

· Question 3: For RRC connection establishment for NR V2X sidelink communication, can the RRC connection establishment condition for LTE V2X sidelink communication (i.e. concerned frequency included in SIB without Tx pool) be agreed as the baseline?
a) Yes. 

b) No. If this option is selected, please clarify the reason.  
c) Too early to decide.
	Companies are invited to provide views below for Question 3

	Companies
	Preferred options
	Comments if any

	CATT
	a
	We can inherit this LTE V2X UE behavior 

	Ericsson
	A
	It is ok to take LTE SL RRC connection as baseline

	OPPO
	a
	

	Panasonic
	a
	

	LG
	a
	

	vivo
	a
	

	Nokia
	a, c
	It seems to be a good starting point. However, there might be other conditions/triggers for UE to setup the RRC connection. Thus, we also favour option c.

	MediaTek
	a
	

	Interdigital
	A, C 
	We agree with Nokia that the LTE baseline condition should be used. However, NR may require other triggers to move to RRC_CONNECTED, and we should not restrict this to be the only condition until we complete the study.

	ZTE
	a
	

	Lenovo/MotM
	a
	In principle the current principle can be kept. However, in addition: advanced V2X applications might prefer one mode (mode 1/ mode 2) over the other and/ or one interface (Uu/ PC5) over the other. So, it is possible that even if the resource pool is provided, the UE first establishes an RRC Connection

	Apple
	a, c
	We are fine to have LTE V2X as the baseline. However, it should be also possible to re-consider any other triggers in the future.

	Huawei
	a
	Agree with Nokia and ZTE; we can first take legacy LTE condition as a baseline, and further see what's needed more. 

	Xiaomi
	A
	LTE should be baseline.

	Intel
	A
	Same view as majority of the companies above

	Samsung
	a
	

	Qualcomm
	a, c
	The condition defined in LTE could be reused for NR SL broadcast. But for SL groupcast and unicast, some additional triggering conditions are worth discussing and further study.

	ASUSTeK
	a
	

	Fraunhofer
	a,c
	LTE Baseline is a good starting point for the study. Further RRC establishment conditions can be investigated.

	ITRI
	A
	


Option a): 20
Option b): 0
Option c): 5
Rapporteur's observation: All companies participating in this email discussion selected option a and thus agreed that the condition for RRC connection establishment for V2X sidelink communication in LTE can be taken as a baseline for that in NR. Some companies (with option c) also pointed out that some enhancements may be needed; these comments are related to and thus handled together with below Question 3a. 
Proposal 3: For RRC connection establishment for NR V2X sidelink communication, the RRC connection establishment condition for LTE V2X sidelink communication (i.e. concerned frequency included in SIB without Tx pool) is taken as the baseline.
· Question 3a: On top of the LTE baseline, is any new condition needed for RRC connection establishment for NR V2X sidelink communication?
a) Yes, in case link quality (e.g. CBR, CSI, etc.) of resources in SIB is not good enough.
b) No, no other condition is needed. 

c) Too early to decide

d) Others. 

	Companies are invited to provide views below for Question 3a

	Companies
	Preferred options
	Comments if any

	CATT
	c
	We should keep it open to accept more new conditions for RRC connection establishment. 

	Ericsson
	a/c
	Option a) gives a good example by taking QoS related information into consideration. We need to further study the other possible triggers. 

	OPPO
	b/c
	There seems no obvious reason to enhance the establishment trigger yet, but OK to leave that open.

	Panasonic
	c
	

	LG
	c
	

	vivo
	c
	

	Nokia
	c
	Let’s leave this open for now.

	MediaTek
	c
	There could be valid conditions, but we need to discuss them first.

	Interdigital
	A, C
	We agree with Ericsson that to support new NR QoS requirements, there may be scenarios where the UE should move to connected. 

	ZTE
	c
	

	Lenovo/ MotM
	c
	As indicated above: advanced V2X applications might prefer one mode (mode 1/ mode 2) over the other and/ or one interface (Uu/ PC5) over the other. So, it is possible that even if the resource pool is provided, the UE first establishes an RRC Connection

	Apple
	c
	

	Huawei
	c
	We're OK to further study this topic. 

	Xiaomi
	C
	Need further study.

	Intel
	C
	No need to limit at this time

	Samsung
	c
	Further discussions are needed

	Qualcomm
	c
	

	ASUSTeK
	c
	

	Fraunhofer
	a,c
	Option a can be considered from a QoS perspective. However, it does need further study.

	ITRI
	C
	It should be further study 


Option a): 3
Option b): 1
Option c): 20
Option d): 0

Rapporteur's observation: All companies participating in this email discussion selected option c, thus thinking that it is too early at this stage to determine what new RRC connection establishment condition(s) should be supported for NR V2X sidelink communication. Moreover, as seen from companies' comments provided, a majority of companies (13/20) indicated that they are interested/open to further discuss this issue. So rapporteur suggests that we take this question as a FFS of RAN2 in this SI. 
Proposal 3a: It is FFS whether/what new RRC connection establishment condition(s) for V2X sidelink communication are needed in NR, on top of the LTE baseline.
2.4 Mode Control 
In LTE, it was agreed that only one mode can be used by a UE to perform V2X sidelink communication at a given time, i.e. either in scheduled resource allocation (Mode 3) or UE autonomous resource selection (Mode 4). This is also something inherited from Rel-12/13 ProSe communication. In NR V2X, however, there are diverse QoS requirements for advanced V2X services as specified in TS 22.186 [2]. Therefore, it is likely for a UE to have available data for both services having rather high requirements (e.g. advanced driving, etc.) as well as services with relatively low requirements at the same time. It is intuitive that the services with harsh requirements may need NR mode-1 for better guaranteed performance, whereas those with lower requirements may sufficiently rely on NR mode-2. As a result, it seems beneficial to enable a UE to be configured to perform mode-1 and mode-2 at the same time [3], instead of being restricted to "one-mode-only" restriction as in LTE. 

Although the specific mode-1 and mode-2 mechanisms are still under the discussion of RAN1, whether to enable the co-existence of two modes seems to be an issue which can be discussed directly by RAN2, irrespective of how each mode eventually looks like. 

· Question 4: For NR V2X sidelink communication, can a UE be configured to perform both mode-1 and mode-2 at the same time?
a) Yes. 

b) No. If this option is selected, please clarify the reason. 
c) Too early to decide; pending further RAN1 discussion on mode1/mode 2. 
	Companies are invited to provide views below for Question 4

	Companies
	Preferred options
	Comments if any

	CATT
	c
	We can wait for RAN1progress

	Ericsson
	a
	Considering that NR V2X is targeting a mixture of QoS traffics some to be operated over licensed spectrum some others over unlicensed spectrum, it might be reasonable to design the system such that a UE can be configured both with mode-1 (e.g. for licensed operations) and mode-2 (e.g. for unlicensed) schemes. Implications on UE complexity need to be however further evaluated. 

	OPPO
	a
	Considering that the UE may work in dual mode, i.e., LTE-V2X and NR-V2X, and considering the network may not always be capable of providing control for the two modes, and the UE may not support inter-RAT control, it may rely on pre-configuration to work on one RAT, i.e., mode-2. If the UE relies on mode-1 to work on the other RAT, it would cause simultaneous mode-1 and mode-2. 

	Panasonic
	a
	Agree with Ericsson. We think one mode per carrier case should also be allowed.

	LG
	c
	We need RAN1 progress.

	vivo
	c
	Performing simultaneous mode-1 and mode-2 transmission within one UE is related the coexistence topic in RAN1, thus it may be better that we wait for their input.

	Nokia
	a
	We agree this still requires more details, e.g. from RAN1 to be worked out. However, in principle we agree with the reasoning pointed out by Ericsson and we think the constraints from LTE can be removed in NR.

	MediaTek
	c
	The example in the question of diverse QoS requirements seems reasonable and we think this can be discussed further.  RAN1 input would be helpful.

	Interdigital
	a
	Simultaneous operation in both modes is required at least for inter-RAT (gNB providing LTE mode 4 resources while operating in NR mode 1 and vice versa).  In that case, it would be beneficial to study its use also for NR (simultaneous mode 1 and mode 2)   

	ZTE
	a
	Suppose UE1 is configured to transmit sidelink communication over f1, f2 and f3, it might happen that some carriers only support the scheduled resource pool while other carriers support autonomous resource pool. So it is not reasonable to restrict the same resource allocation mode over all carriers. 

	Lenovo/ MotM
	A
	For the reasons similar to Ericsson as well as Oppo

	Apple
	c
	Wait for RAN1 progress.

	Huawei
	a
	Yes, it is beneficial to have mode-1 and mode-2 coexist within the same UE at a given time. 

	Xiaomi
	C
	Technically, it’s feasible to perform two modes simultaneously. However, the motivation is to meet the harsh QoS by mode 1 and lower QoS by mode 2. This seems to imply some services can only be served by mode 1. We think this needs further study.

	Intel
	C
	From the description, it seems like the question is if mode1 (NW controlled) and mode2 (autonomous) operation is possible on NR RAT only. In this case, while we are not entirely convinced on the need, it can be discussed further based on RAN1 progress. 

	Samsung
	c
	We can wait for RAN1 progress.

	Qualcomm
	c
	

	ASUSTeK
	a
	From scheduling flexibility point of view, it is good for UE to support both mode 1 and mode 2 simultaneously.

	Fraunhofer
	c
	Inter-RAT dual mode (LTE and NR modes) operation may be needed, in order to ensure backward compatibility. There are multiple sub-modes of Mode 2 under discussion in RAN1 and we would have to wait until this is finalized.

	ITRI 
	C
	We should wait the outcome from RAN1 


Option a): 9
Option b): 0
Option c): 11
Rapporteur's observation: A number of companies (9/20) selected option a), thus thinking the configuration for the UE to perform both mode-1 and mode-2 at the same time should be supported. By contrast, some other companies (11/20) preferred to wait for further RAN1 progress on mode1/2 first, by selecting option c). However, it is seen that at least for the time being, no company selected option b and objected to support such mode-1/mode-2 co-existence within the same UE. So RAN2 may need to further discuss this issue regarding whether a UE can be configured to perform both mode-1 and mode-2 simultaneously. 
Proposal 4: RAN2 to further discuss whether a UE can be configured to perform both mode-1 and mode-2 at the same time.
2.5 Mobility management for NR sidelink
2.5.1 Handover related
In LTE V2X, during handover of a UE, resource pool configurations including exceptional transmission resource pool and reception resource pool of the target cell can be signalled in the handover command to reduce the transmission and reception interruption of the UE. Specifically, in the exceptional resource pool, random selection is used by the UE to perform the transmission during handover. For handover, we discuss whether this mechanism in LTE can be used as a baseline for NR V2X sidelink communication. 

· Question 5: For NR V2X sidelink communication during handover, can the operations and configurations during handover in LTE V2X sidelink communication (i.e. using Rx pool and exceptional Tx pool of the target cell configured in HO command) be agreed as the baseline?
a) Yes, the Rx operation and configuration can be used as a baseline;

b) Yes, the Tx operation and configuration can be used as a baseline.

c) No, neither Tx nor Rx operation can be used as a baseline. 
d) Too early to decide. It might depend on the outcome of Question 5a.
e) Others. 
	Companies are invited to provide views below for Question 5

	Companies
	Preferred options
	Comments if any

	CATT
	a) b)
	The LTE V2X mobility operation can be used as a baseline. 

	Ericsson
	d)
	It is ok to take LTE V2X mobility management as baseline. However, we also believe that the usage of exceptional pools during HO might lead to performance degradation, which is not desired for certain applications, such as platooning. So whether to have the exceptional pool for HO or not, it depends on whether RAN2 believes that there are other ways to achieve robust HO performances.

	OPPO
	A,b
	

	Panasonic
	a, b
	LTE operation is the baseline

	LG
	A, b
	

	vivo
	a)b)
	

	Nokia
	a, b
	OK as a starting point, but there are various new use cases to be addressed, such as platooning, where a simple reuse of LTE principles may be insufficient to ensure required QoS.

	MediaTek
	a/b
	We think the LTE operation is OK to take as a baseline, but as noted in the next question it’s already possible to envision some enhancements on top of it.

	Interdigital
	A, B
	We think the LTE baseline should be used for NR mobility.  We think enhancements to avoid interruption during handover can be studied, for example using areas specific SIBs. 

	ZTE
	a, b
	We agree that LTE operation and configuration can be used as a baseline, but we shall also consider enhancements of V2X sidelink operation during handover. 

	Lenovo/ MotM
	A b 
	We don’t see why the LTE approach can’t be used as baseline.

	Apple
	a, b
	LTE approach could be used as baseline.

	Huawei
	d
	Agree with Ericsson. We can take the LTE operations as the baseline, but some more may need to be studied instead of inheriting the baseline without any change. 

	Xiaomi
	A and B
	LTE is baseline

	Intel
	A, b
	Regarding Ericsson/HW concern, the need for specific scheme to handle use cases like platooning still should not preclude the usage of LTE like operation for other cases as a baseline.

	Samsung
	a, b
	We think that the basic operation of mobility in LTE V2X is applicable to NR V2X.

	Qualcomm
	a, b
	

	ASUSTeK
	d
	Agree with Ericsson and Huawei.

	Fraunhofer
	a,b, d



	LTE can be the baseline, however we share the view with some companies that certain enhancements to the mobility procedure are required to ensure service continuity and to satisfy stringent QoS requirements required by the advanced driving use cases.

	ITRI
	A,B
	


Option a): 17
Option b): 17
Option c): 0
Option d): 4
Option e): 0
Rapporteur's observation: It is obviously seen from companies' inputs that the absolute majority (17/20) would like to take the Tx and Rx operations and configurations during handover in LTE V2X sidelink communication as the baseline for NR sidelink. Whether any enhancement is needed is to be concluded after Question 5a below. 
Proposal 5: For NR V2X sidelink communication during handover, the Tx and Rx operations and configurations during handover in LTE V2X sidelink communication (i.e. using Rx pool and exceptional Tx pool of the target cell configured in HO command) are taken as the baseline.
· Question 5a: On top of the LTE baseline, is any enhancement needed for NR V2X sidelink communication during handover?
a) Yes, enhancements of V2X sidelink transmission during handover are needed, e.g. dedicated resources may be configured to the UE instead of the exceptional Tx pool. 

b) Yes, enhancements of V2X sidelink reception during handover are needed, e.g. inter-carrier Rx pool(s) may also be configured instead of only Rx pool of the serving frequency.

c) Too early to decide
d) Yes, possible enhancements can be studied
e) Others.
f) Yes, enhancements of V2X sidelink reception during handover are needed, e.g. inter-carrier Rx pool(s) and exceptional Tx pool may also be configured instead of only Rx pool and exceptional pool of the serving frequency
	Companies are invited to provide views below for Question 5a

	Companies
	Preferred options
	Comments if any

	CATT
	c
	We think it is too early to decide whether we will have enhancement for handover. We will need further discussion regarding it is necessary to introduce dedicated resources&inter-carrier Rx pool(s), which have not been discussed only yet. 

	Ericsson 
	a), d)
	As in our reply to Q5, we believe that is worthwhile to study enhancement to SL handover. For example, the NR framework already considers SI validity area, so it seems reasonable to assume that a resource configuration provided in SI is valid for PC5 operations in a certain area covering more cells. In this way, HO/cell reselection performance degradation can be limited.  

	OPPO
	f
	Seems the inter-carrier configuration is needed not only for RX pool configuration, but also for exceptional pool configuration.

	Panasonic
	c
	Agree with CATT

	LG
	c
	

	vivo
	d)
	

	Nokia
	a, d,
	As commented above, those dedicated resources could be assigned to the users forming a platoon. We are OK to further study other scenarios.

	MediaTek
	d
	We think this is worthwhile to study although it seems too early to agree to specific enhancements.

	Interdigital
	A, D
	With the combination of a) and the use by the NW of area specific SIBs, there should be no degradation of performance during the HO.  Whether any enhancements (compared to NR Rel15) of areas specific SIB is required can be further studied.

	ZTE
	f, d
	It seems beneficial to provide inter-carrier Rx pool(s) and exceptional Tx resource pool during handover since the UE may be configured to transmit sidelink discovery/communication over multiple carries not only on serving frequency.

	Lenovo/ MotM
	C
	We need to study requirements to check if enhancements are required.

	Apple
	d
	We think this could be studied further.

	Huawei
	a, d
	Agree with Ericsson and Nokia. In Rel-14 V2X, the main reason why Tx operations during handover was finally agreed to be left to exceptional pool is that we think there may just be one or two V2X packets sent during handover, so the performance degradation (with random selection) of such few packets is not quite critical. However, if we say this may be more or less acceptable for Rel-14 V2X which only focuses on basic services, this cannot still be the case for the advanced V2X services, some of which may have very stringent requirements (e.g. '4-nine' or '5-nine' reliability demands). 

Not limited to the above example, we think some enhancements may need to be studied in future meetings for mobility management regarding NR SL. 

	Xiaomi
	C
	We don’t see strong motivation to do enhancement at the moment.

	Intel
	A, d
	As mentioned by Ericsson/Nokia, we may need enhancements for specific use cases, such as platooning where the composition of the group is somewhat well defined and dedicated resources can be configured during handover. Similarly, for other use cases, other enhancements can be studied as needed.

	Samsung
	d
	We can discuss possible options further.

	Qualcomm
	D (or c)
	I think there is no difference between option c and d. because companies are encouraged to bring contributions to discuss this further

	ASUSTeK
	d
	

	Fraunhofer
	d
	Further enhancements need to be investigated.

	ITRI
	C
	Agree with CATT


Option a): 5
Option b): 0
Option c): 7
Option d): 13
Option e): 0
Option f): 2
Rapporteur's observation: Among the companies who participated in this email discussion, it is quite clear that the absolute majority thought some enhancements are at least needed by selecting either option a, option d or option f (15/20). But for the specific enhancements, the majority (with option d selected) expressed their unwillingness to enter too detailed discussions at this stage. Considering the above circumstance, the proposal for this question would be that some enhancements for the Tx/Rx operations and configurations during handover are needed for NR V2X sidelink communication on top of the LTE baseline, with details left FFS. 
Proposal 5a: Enhancements for the Tx/Rx operations and configurations during handover are needed for NR V2X sidelink communication, on top of the LTE baseline. Details are FFS.
2.5.2 Cell (re)selection related
In LTE [4], there is the cell reselection criterion specified for V2X sidelink communication, where "the UE may consider the frequency providing inter-carrier V2X sidelink configuration to be the highest priority" to camp on. Also, the carrier frequencies that may provide V2X sidelink resource configuration or cross-carrier configuration can also be (pre)configured (i.e. SL-AnchorCarrierFreqList-V2X [1]) as agreed in RAN2 #97 meeting. Below, we discuss whether such cell reselection criterion and configurations for LTE V2X sidelink communication also apply to NR sidelink. 

· Question 5b: Regarding cell reselection for NR V2X sidelink communication, can the cell reselection criterion (i.e. prioritizing frequency giving inter-carrier V2X SL configuration) and configuration (i.e. SL-AnchorCarrierFreqList-V2X) in LTE V2X sidelink communication be agreed as the baseline?
a) Yes, both the criterion and configuration can be the baseline.

b) No, only the criterion can be a baseline, but the configuration is not needed.

c) No, neither the criterion nor configuration is needed.
d) Others. 
	Companies are invited to provide views below for Question 5b

	Companies
	Preferred options
	Comments if any

	CATT
	a
	We can leverage the LTE V2X criterion and configuration to be the baseline

	Ericsson
	A
	It is ok to take LTE V2X cell (re)selection criterion and configuration as baseline.

	OPPO
	a
	

	Panasonic
	a
	LTE principle can be baseline

	LG
	a
	

	vivo
	a
	

	Nokia
	a
	

	MediaTek
	a
	

	Interdigial
	A
	

	ZTE
	a
	

	Lenovo/MotM
	a
	

	Apple
	a
	

	Huawei
	a
	The existing criterion is needed. 

	Xiaomi
	A
	LTE should be baseline.

	Intel
	A
	

	Samsung
	a
	It is okay to take the cell reselection criterion and configuration in LTE-V2X as a baseline,

	Qualcomm
	a
	

	ASUSTeK
	a
	

	Fraunhofer
	a
	

	ITRI
	A
	


Option a): 20
Option b): 0
Option c): 0

Option d): 0

Rapporteur's observation: All companies who participated in this email discussion selected option a and thus though that the existing cell (re)selection criterion and configuration for LTE V2X sidelink communication should be the baseline for those in NR V2X sidelink communication. 
Proposal 5b: For cell (re)selection in NR V2X sidelink communication, the cell reselection criterion (i.e. prioritizing frequency giving inter-carrier V2X SL configuration) and configuration (i.e. SL-AnchorCarrierFreqList-V2X) in LTE V2X sidelink communication are taken as the baseline.
In NR V2X, we are now considering NR Uu to control not only NR sidelink but also LTE sidelink, as per [5]. On the other hand, different V2X services may need to be supported by LTE sidelink and NR sidelink respectively (e.g. advanced V2X services in NR sidelink whilst basic services in LTE sidelink). In this sense, when (re)selecting a cell for V2X sidelink communication, the UE may need to consider some more factors compared with LTE, such as the RAT(s) of sidelink the cell can actually support, the type of services for the data to be sent, etc. Also, the load on the sidelink resources provided by the cell may also be a factor that can be considered, when the UE performs cell (re)selection for its sidelink operation.  

The following question is to check companies' views on whether some other factors need to be considered regarding cell reselection for NR sidelink. 

· Question 5c: On top of the LTE baseline, is any new factor needed for cell (re)selection procedure for NR V2X sidelink communication?
a) Yes, the SL RAT(s) supported by the cell.
b) Yes, the service of the available data in the UE.  

c) Yes, the load on the sidelink resources provided by the cell.
d) No, no new factor needs to be considered. 

e) Too early to decide.

f) Others. 
	Companies are invited to provide views below for Question 5c

	Companies
	Preferred options
	Comments if any

	CATT
	e
	We may need more online discussion to identify more factors for cell re(selection) 

	Ericsson
	E
	There are many factors as listed in a) to c) that can help, however, at the same time, we don’t want to overwhelm SIB signaling and some functionality can be left to other procedures, e.g. admission control.

	OPPO
	E, and comment on A
	Based on the description text, a) seems to address the inter-RAT control issue, which worth some further discussion, e.g., there could be two premises for a V2X UE to prioritize a specific Uu frequency/RAT A, 1) the UE aims to act on the sidelink frequency/RAT B which is controlled by A, and 2) the UE is able to support the inter-RAT if A and B are of different RATs – whether the former one can be indicated by network, and the latter one is more of UE capability (which is missing in option a)). 

In general, it is OK to further discuss this issue.

	Panasonic
	e
	

	LG
	e
	

	vivo
	e
	Agree with Ericsson. Taking into account many factors to the cell (re)selection may be over-optimized and lead to the spec procedure/criterion too complicated.

	Nokia
	e
	Some good remarks made above by OPPO and Ericsson. We think it should be still kept open.

	MediaTek
	a/e
	In general it is early to take decisions in this area, but we think the supported sidelink RATs is basic information that we could assume would be needed.  Other factors including b and c seem potentially valid and could be further discussed.

	Interdigital
	A, B, E
	Although further discussion is needed, we think at least A and B will be needed because for NR, safety service may only be provided in LTE.  To have a similar behavior to LTE (which prioritizes reselection to a carrier that supports the V2X service), the service configured in the UE and the RAT(s) that can be supported for that service need to be considered.

	ZTE
	e
	We need to further study and discuss about this question.

	Lenovo/MotM
	e
	We would like more discussions on this issue

	Apple
	a, e
	a) is quite reasonable to consider, but we need to make it as simple as possible in order not to complicate the spec too much. Other factors need further evaluation.

	Huawei
	a, e
	In LTE V2X, we don't have the scenario where a cell supports different types of SLs, and this is a new thing originating from the SID. So we think this factor, i.e. multiple types of SLs supported by a cell, may anyway need to be considered in NR V2X. 

However, we also understand companies concerns that this may be a stage-3 detail and thus may be too early to be decided just at this moment. So we are also open to discuss how to treat this issue in future meetings. 

	Xiaomi
	E
	Depends on the Inter RAT control design

	Intel
	A, e
	At least the SL RAT(s) that can be supported by the cell needs to be considered. Other factors listed need to be discussed further.

	Samsung
	a, e
	We think that other features including inter-RAT cell reselection criterion and configuration can be studied. 

	Qualcomm
	e
	

	ASUSTeK
	e
	

	Fraunhofer
	e
	Open to further study, since LTE and NR SL RAT operability is an issue to be solved.

	ITRI 
	e
	We should further study this question


Option a): 6
Option b): 1
Option c): 0

Option d): 0
Option e): 20
Option f): 0
Rapporteur's observation: All companies participating in this email discussion selected option e, including also those companies who selected some other options. Among the companies who selected only option e, a number of them expressed the opinion that they are open to further study the new factors that may be considered for cell (re)selection for NR V2X sidelink communication, though they did not want to discuss the details for the time being. So rapporteur's suggestion is that we treat this issue, i.e. whether any new criterion/configuration is needed, as a FFS for RAN2
Proposal 5c: Regarding the cell (re)selection for V2X sidelink communication in NR, it is FFS whether/what new criterion/configuration is needed on top of the LTE baseline.
For RRC_IDLE UEs, it is up to UE implementation to minimize V2X sidelink transmission/reception interruption time associated with acquisition of SIB21 of the target cell [6] during cell reselection. Whether this implementation manner is still to be reused in NR V2X sidelink communication is discussed in the following question. 
· Question 5d: For NR V2X sidelink communication during cell reselection, is it still left to UE implementation to minimize the transmission/reception interruption as in LTE?
a) Yes. 

b) No, UE behavior needs to be specified. 

c) Too early to decide.

d) Others. 
	Companies are invited to provide views below for Question 5d

	Companies
	Preferred options
	Comments if any

	CATT
	a
	We don’t see any other necessary UE behavior to be specified. UE autonomously acquire target cell’s SIB

	Ericsson
	A
	Agree with CATT

	OPPO
	a
	

	Panasonic
	c
	No strong preference, can be decided based on majority agreement

	LG
	c
	

	vivo
	a
	

	Nokia
	a
	If we follow the baseline for cell reselection then perhaps this should be also left to UE implementation

	MediaTek
	a
	

	ZTE
	a
	

	Lenovo/ MotM^^
	A
	Unless some new arguments are presented.

	Apple
	a
	

	Huawei
	a
	Just for simplicity.  

	Xiaomi
	B
	If the V2X SIB is on demand SI, UE is not able to acquire the V2X SIB of target cell. Enhancement is required to address this issue.

	Intel
	A
	No clear reason why we need to differ from LTE behavior

	Samsung
	a
	

	Qualcomm
	a
	

	ASUSTeK
	a
	

	Fraunhofer
	a
	

	ITRI
	a
	


Option a): 16
Option b): 1
Option c): 2
Option d): 0
Rapporteur's observation: A clear majority of companies (16/19) selected option a, and thus would like to reuse the legacy LTE mechanism to minimize the transmission/reception interruption during cell (re)selection, i.e. leaving it to UE implementation. This is proposed as follows:
Proposal 5d: It is up to UE implementation how to minimize the transmission/reception interruption for NR V2X sidelink communication during cell (re)selection.
2.6 Sidelink UE information
In LTE V2X, a UE in RRC_CONNECTED may send sidelink UE information to inform the eNB that it is interested or no longer interested to transmit and/or receive V2X sidelink communication, and provide some necessary information which is related to the V2X services the UE is to transmit/receive and assists the eNB for the subsequent sidelink resource configuration (e.g. synchronization reference used by the UE, the destinations of the V2X services (which also reflect service types), the UE's interested carrier frequency(ies) of each destination, PPPR of the UE's available traffic, etc.). 

Since some of the aforementioned information may not be directly got by the eNB itself or from the CN, but can only be signalled via the UE (e.g. the UEs' own interested carrier frequencies, the services of the available data the UE currently has, etc.), it seems that in NR V2X sidelink communication, such sidelink UE information also needs to be reported to the gNB/ng-eNB. 

· Question 6: For the reporting of UE's sidelink information in NR, can the sidelink UE information reporting mechanism in LTE be agreed as the baseline?
a) Yes. 

b) No. If this option is selected, please clarify the reason.

c) Too early to decide.

d) Others. 

	Companies are invited to provide views below for Question 6

	Companies
	Preferred options
	Comments if any

	CATT
	a
	We can reuse SidelinkUEinformation to assist the base station to configure V2X UE. 

	Ericsson
	a)/c)
	It is ok to take is as a baseline, but what information to include on it (if any) it very much depends on RAN1/RAN2 conclusions.

	OPPO
	a
	

	Panasonic
	a
	Agree with Ericsson

	LG
	a
	The existing content of SidelinkUEInformation is necessary for UE to support LTE sidelink transmissions in NR coverage.
Need for additional content of SidelinkUEInformation could be further discussed for UE to support NR sidelink transmissions in LTE or NR coverage.

	vivo
	a
	The signalling can be reused but content needs further discussion.

	Nokia
	a
	Yes, this kind of signaling should be defined, but it is too early on discussing that is exactly there (dependent also on RAN1 progress).

	MediaTek
	a/c
	Agree with Ericsson

	Interdigital
	a
	Agree with Ericsson that the contents of the SidelinkUEInformation cannot be decided at this stage.

	ZTE
	a
	

	Lenovo/ MotM
	A
	Baseline is good and we need to further think about the requirements from advanced applications perspective.

	Apple
	a
	

	Huawei
	a
	

	Xiaomi
	A
	It’s beneficial to send assistance information to network.

	Intel
	a
	

	Samsung
	a
	

	Qualcomm
	a
	

	ASUSTeK
	a
	

	Fraunhofer
	a
	

	ITRI
	A
	


Option a): 20
Option b): 0
Option c): 2

Option d): 0
Rapporteur's observation: All companies participating in this email discussion selected option a, and thus thought that the sidelink UE information is needed for NR V2X sidleink communication, and the sideink UE information mechanism in LTE V2X sidelink communication should be taken as the baseline. 
Proposal 6: For NR V2X sidelink communication, the reporting of sidelink UE information is needed. The sidelink UE information reporting mechanism in LTE is taken as the baseline. 
· Question 6a: On top of the LTE baseline, is any enhancement needed for sidelink UE information reporting in NR?
a) Yes, the “cast” type of the available data needs to be reported.
b) Yes, QoS requirements of the available data need to be reported.
c) No, no other enhancement is needed. 

d) Too early to decide; pending further RAN2/SA2 discussion. 

e) Others. 

	Companies are invited to provide views below for Question 6a

	Companies
	Preferred options
	Comments if any

	CATT
	d
	We need more discussion to decide what should be included in SidelinkUEInformation

	Ericsson
	D
	We need to identify which information is needed and why. A), and b) may be necessary, but at the moment we cannot conclude whether those info should be included in SL UE information. For example, those info can be conveyed during SL connection/bearer setup (if any). 



	OPPO
	A, B
	a) and b) are also in the legacy SUI message, where the unicast is reported separately in ProSe (R13) and PPPR is reported as a QoS information in eV2X (R15).

	Panasonic
	d
	Discussion needed to identify if additional information needs to be added

	LG
	d
	

	vivo
	b
	Regarding b), the QoS information (i.e., PPPP/PPPR list) in LTE V2X can be ultilized for eNB scheduling SL, we think it is benificial to be applicable to NR V2X mode 1. 

However, for a), we think it is much related to whether and how we achive unicast/groupcast information from upper layer and can not be decided yet.

	Nokia
	a, b, d
	a and b could be valid areas to consider, but in general it is too early to decide (thus – option d).  

	MediaTek
	d
	While both a and b sound reasonable, we think some discussion is needed.

	Interdigital
	d
	This can be decided during the WI phase.

	ZTE
	a, b
	Compared to LTE, NR V2X is targeting a mixture of QoS traffics such as eMBB and URLLC. And the L1 unicast mechanism may be very different with LTE. it might be reasonable for the gNB to know the "cast" type and QoS requirements.


	Lenovo/MotM
	d
	

	Apple
	d
	This should be decided later during WI.

	Huawei
	d
	QoS requirements and multiple cast support are important for NR SL. But we prefer to wait a bit for SA2/RAN1's progress on how to support them, and then further investigate what needs to be provided to the gNB from RAN2 perspective. 

	Xiaomi
	A, B, D
	Since new cast types are introduced in NR, It’s natural to report new parameters. A and B are necessary. But it’s too early to exclude other parameters

	Intel
	A, b, d
	At least a) and b) need to be reported. Additional information based can be considered based on further discussions.

	Samsung
	d
	

	Qualcomm
	a,b,d
	

	ASUSTeK
	a,b,d
	

	Fraunhofer
	a,b,d
	Support a) and b), although further investigation is required regarding enhancements to sidelink UE information.

	ITRI
	d
	We should discuss more in the issue. 


Option a): 8
Option b): 9
Option c): 0
Option d): 17
Option e): 0
Rapporteur's observation: Though a clear majority of companies (17/20) selected option d, expressing the view that this issues may need to be studied pending further RAN2/SA2 progress, there were also  considerable number of companies who identified the necessity to consider some NR-specific new factors, by selecting option a and b. So it seems that this question should be further studied in RAN2. 
Proposal 6a: For sidelink UE information in NR, it is FFS what new information needs to be included, on top of the LTE baseline.
2.7 Sidelink related measurement and reporting
In LTE V2X communication, Channel Busy Ratio (CBR) is used to control channel congestions, by means of CBR based transmission parameter adaptations for those UEs using autonomous resource selection. Besides that, a UE in RRC_CONNECTED can be configured to report CBR measurement results which are mainly used to help the eNB to adjust the resource configurations/scheduling and realize the centralized congestion control. 
Additionally, the UE in RRC_CONNECTED may be configured to report geographical location information to the eNB in LTE, and this was basically introduced to assist the eNB to perform some sorts of geo-based resource allocation for V2X sidelink communication. The eNB can configure the UE to report the complete geographical location information based on periodic reporting via measurement report signalling. 

Below, we discuss whether the CBR measurement/reporting mechanism and geo-information mechanism in LTE V2X sidelink communication are also needed in NR V2X sidelink communication. 

· Question 7: For sidelink related measurement/reporting in NR, can the CBR measurement and reporting mechanism in LTE V2X sidelink communication be agreed as a baseline?
a) Yes. 

b) No. If this option is selected, please clarify the reason.

c) Too early to decide; pending further RAN1 discussion. 

d) Others. 

	Companies are invited to provide views below for Question 7

	Companies
	Preferred options
	Comments if any

	CATT
	a
	We can reuse CBR mechanism

	Ericsson
	A
	It is ok to take CBR measurement and reporting as a baseline.

	OPPO
	a
	

	Panasonic
	a (with comments on c)
	In LTE, CBR measurement is based on subframe level. In NR V2X sidelink which may introduce shortened TTI, something new may need to be defined for CBR measurement depending on RAN1 discussion.

	LG
	a
	The existing LTE mechanism should be supported for UE to perform LTE sidelink transmissions in NR coverage. It would be useful for NR sidelink as well.

	vivo
	a
	

	Nokia
	a
	

	MediaTek
	a
	The same use cases seem valid in NR as in LTE.

	Interdigital
	a
	We think CBR reporting is beneficial for NR also.

	ZTE
	a
	

	Lenovo/ MotM
	A
	As a baseline this is fine. RAN1 should tell us if some modifications are required later.

	Apple
	a
	

	Huawei
	a
	Baseline is OK. But this still depends on RAN1 conclusion: if RAN1 don't inherit CBR, we don’t have its measurement and reporting either. 

	Xiaomi
	A and C
	Generally, LTE could be baseline. We also think the physical layer design may have impact on the CBR measurement/report. 

	Intel
	A
	While exact definition of resource utilization information is up to RAN1, from reporting perspective, we can assume LTE as baseline.

	Samsung
	a
	It is okay to take CBR measurement and reporting mechanism in LTE V2X as a baseline.

	Qualcomm
	a
	

	ASUSTeK
	a
	

	Fraunhofer
	a,c
	The CBR definition may change depending on the NR sidelink frame structure and sensing procedure decisions, handled by RAN1.

	ITRI
	A
	


Option a): 20
Option b): 0
Option c): 2

Option d): 0
Rapporteur's observation: All companies participated in this email discussion selected option a, thus thinking that the CBR measurement and reporting mechanism is needed for NR V2X sidelink communication, and the corresponding mechinism in LTE can be taken as the baseline. This question is to be concluded together with below Question 7a. 
· Question 7a: For sidelink related reporting in NR, can the geo-location reporting mechanism in LTE V2X sidelink communication be agreed as a baseline for further study?
a) Yes. 

b) No. If this option is selected, please clarify the reason. 
c) Too early to decide.
	Companies are invited to provide views below for Question 7a

	Companies
	Preferred options
	Comments if any

	CATT
	a
	We can re-use geo-location reporting mechanism. 

	Ericsson
	A
	It is ok to take geo-location reporting as a baseline.

	OPPO
	a

	


	Panasonic
	a
	

	LG
	a
	The existing LTE mechanism should be supported for UE to perform LTE sidelink transmissions in NR coverage. It would be useful for NR sidelink as well.

	vivo
	a
	

	Nokia
	a
	

	MediaTek
	a
	The same use cases seem valid in NR as in LTE.

	Interdigital
	a
	We think geolocation reporting is beneficial for NR also.

	ZTE
	a
	

	Lenovo/MotM
	a
	

	Apple
	a
	

	Huawei
	c
	We want to keep it open for the time being. 

	Xiaomi
	A
	

	Intel
	A (with comment)
	While reusing LTE baseline is fine, the stringent positioning requirements for NR V2X compared to LTE may have some impact on the granularity.

	Samsung
	a
	

	Qualcomm
	a
	

	ASUSTeK
	a
	

	Fraunhofer 
	a
	

	ITRI
	A
	The geolocation reporting is necessary in NR 


Option a): 18.5 (as one company selected it with comment)
Option b): 0
Option c): 1
Rapporteur's observation: An absolute majority of companies (18.5/20) thought that the location reporting is needed for NR V2X sidelink communication, and we can take that specified for LTE V2X sidelink communication as the baseline. 
So for Question 7 and 7a above, the proposal is given as follows:

Proposal 7: For sidelink related measurement and reporting in NR, CBR measurement and reporting as well as location reporting are needed. The CBR measurement/reporting mechanism and location reporting mechanism for LTE V2X sidleink communication are taken as the baseline.
· Question 7b: On top of the LTE baseline, is any enhancement needed for the sidelink related measurement and reporting in NR?
a) Yes, sidelink CSI measurement and reporting mechanism needs to be introduced.  

b) Yes, QoS measurement and reporting mechanism for sidelink needs to be introduced. 

c) Yes, event-triggered geo-location reporting needs to be introduced.

d) No, no other enhancement is needed. 

e) Too early to decide. Whether new types of measurement and reporting are needed depends on further RAN1 discussion. 

f) Others. 
	Companies are invited to provide views below for Question 7b

	Companies
	Preferred options
	Comments if any

	CATT
	e
	We will need more discussion, pending the discussion and input from RAN1

	Ericsson
	a),e)
	At least a) seems beneficial to increase mode-1 performances. 

Other measurements may also be considered, but further RAN1/RAN2 discussion are needed 

	OPPO
	E
	a) somehow depends on the RAN1 conclusion on the sidelink measurement.

	Panasonic
	e
	Agree with above views

	LG
	e
	We think that something e.g. CSI measurement and reporting for sidleink is needed at least for NR sidelink unicast. However, RAN1 should make progress before RAN2 decision.

	vivo
	e
	The measurement and reporting mechanism can be decided after we have a full picture of how the sidelink CSI mechanism and QoS management work.

	Nokia
	e
	Agree with OPPO. 

	MediaTek
	e
	

	Interdigital
	e
	We think this needs further study and further inputs from RAN1 (e.g. whether CSI is reported to the NW/peer UE for unicast in mode 1)

	ZTE
	a, e
	Some enhancement such as sidelink CSI measurement seems beneficial for resource allocation, but whether other enhancements are needed shall be discussed further.

	Lenovo/MotM
	e
	

	Apple
	e
	It depends on further discussion in both RAN1 and RAN2.

	Huawei
	b, e, maybe a
	Since, unlike uplink the NW may not be aware of the actual performance achieved in SL by its assigned SL resources, it may be beneficial for the UE to feed it back to the NW (e.g. on a unicast link), in order for the NW to adjust its resource allocation and/or QoS policy. Option a) is also beneficial for the gNB  resource scheduling, but is pending RAN1 decision on whether to introduce SL CSI. 

What other potential measurement/reporting metrics are fully depending on RAN1 progress. 

	Xiaomi
	E
	Depends on physical layer design.

	Intel
	E
	

	Samsung
	e
	

	Qualcomm
	e
	

	ASUSTeK
	e
	

	Fraunhofer
	a, b, e
	Options a and b can aid in network awareness of the SL channel as well as QoS. Other parameters can be considered for study.

	ITRI
	E
	We need to watch the progress from RAN1 


Option a): 3.5 (as one company said "maybe")
Option b): 2
Option c): 0
Option d): 0

Option e): 20
Option f): 0
Rapporteur's observation: All companies who participated in this email discussion selected option e, thinking that whether new sidelink related measurement parameters need to be supported for NR should depend on RAN1 discussion, i.e. whether they introduced any new SL measurement metrics which were not supported in LTE. Rapporteur thinks this is a reasonable point, as RAN2 may mainly work on the measurement/reporting architecture and procedure design, but which specific parameters/metrics need to be measured and reported may largely depend on RAN1's decision. So the proposal here is to wait for RAN1 progress, in order to determine in further study whether new things should be introduced to sidelink related measurement and reporting mechanism in NR.
Proposal 7b: RAN2 may decide whether any enhancements are needed for sidelink related measurement and reporting mechanism in NR on top of the LTE baseline depending on RAN1 progress.
2.8 UE assistance information reporting for sidelink traffic pattern
In LTE, UE assistance information (i.e. sps-AssistanceInformation) provides the network with the traffic characteristics of sidelink logical channel(s) of V2X sidelink communication and those of uplink logical channel(s) (e.g. the estimated data arrival periodicity, timing offset of the arrival, etc.). Such information could be used to assist semi-persistent scheduling configuration/activation by the eNB. In NR V2X sidelink communication, there is the possibility to have also configured SL grant (type 1 and/or type 2). So such UE assistence information to convey traffic pattern seems still needed. 
· Question 8: To report the traffic pattern of NR V2X sidelink communication, can the UE assistance information reporting mechanism in LTE V2X sidelink communication be agreed as the baseline?
a) Yes.

b) No. If this option is selected, please clarify the reason. 

c) Too early to decide; pending further RAN1/RAN2 discussion. 

d) Others.
	Companies are invited to provide views below for Question 8

	Companies
	Preferred options
	Comments if any

	CATT
	a
	We can re-use the LTE traffic pattern report mechanism. 

	Ericsson
	A
	it is ok to take LTE traffic pattern as a baseline.

	OPPO
	a
	

	Panasonic
	a, c
	LTE traffic pattern as baseline is agreeable but future discussion may introduce changes

	LG
	
	The existing content of UE assistance information is necessary for UE to support LTE sidelink transmissions in NR coverage.

Need for additional content of UE assistance information could be further discussed for UE to support NR sidelink transmissions in LTE or NR coverage.

	vivo
	a
	At least it is necessary for periodical traffic.

	Nokia
	a
	RAN1 recently has agreed on such need.

	MediaTek
	a
	The situation seems the same as LTE, so it makes sense to reuse the mechanism.

	Interdigital
	a
	Periodic traffic and use of configured grant (similar to SPS) is still relevant in NR.

	ZTE
	a
	

	Lenovo/MotM
	c
	Not sure whether we need sps-assistance information if NR V2X is not target for periodic traffic. We would like to have further discussion

	Apple
	a
	Periodic traffic still requires traffic pattern reporting in NR.

	Huawei
	a
	

	Xiaomi
	A
	LTE could be baseline. 

	Intel
	A
	Depending on RAN1 discussions, additional aspects may need to be considered.

	Samsung
	a
	

	Qualcomm
	c
	Not sure any benefits of traffic pattern reporting if the SL traffic is in general aperiodic in NR use cases. 

	ASUSTeK
	a
	

	Fraunhofer
	a
	

	ITRI
	A
	


Option a): 17
Option b): 0
Option c): 3
Option d): 0

Rapporteur's observation: A clear majority of the companies (17/20) selected option a, thus thinking that the UE assistance information reporting is needed to report traffic pattern for NR V2X sidelink communication and we can take the UE assistance information reporting mechanism for LTE V2X sidleink communication as the baseline for subsequent study.
Proposal 8: To report the traffic pattern for NR V2X sidelink communication, UE assistance information reporting is needed. The UE assistance reporting mechanism for LTE V2X sidelink communication is taken as the baseline.
· Question 8a: On top of the LTE baseline, is any enhancement needed for UE assistance information reporting for NR V2X sidelink communication?
a) Yes, QoS requirements of each traffic pattern need to be reported.

b) Yes, SL LCID of each traffic needs to be reported.

c) No, no other enhancement is needed. 

d) Too early to decide; pending further RAN1/RAN2 discussion. 

e) Others.
	Companies are invited to provide views below for Question 8a

	Companies
	Preferred options
	Comments if any

	CATT
	d
	We need more discussion from RAN1/2

	Ericsson
	D
	The need of option a) and option b) is not clear at the moment, given that they are very much related to the design of the QoS framework (if any) that RAN2 needs to first discuss. For example, some info can be simply conveyed as part of the SL connection/bearer establishment procedure and assigned by the network.

	OPPO
	a
	A aligns with legacy message if considering PPPP/PPPR is included. 

B is not clear how the network would make use of that information.

	Panasonic
	d
	

	LG
	d
	

	vivo
	a
	In the last RAN1#94bis meeting, it has been agreed that:

For Uu for advanced V2X use cases, NR supports having multiple active UL configured grants in a given BWP in a given cell. 

From our perspective, the QoS information associated with the reported traffic pattern is needed to realise intra-UE/inter-UE prioritization for the multiple SPS mechanism.

	Nokia
	d
	Depends on the QoS discussion, which is yet to happen.

	MediaTek
	a/d
	We think at least a seems likely to be useful, but in general there needs to be more discussion of possible enhancements.

	Interdigital
	A
	In LTE, PPPP is reported in the traffic pattern information.  Similarly, NR will require reporting of QoS related information based on the agreed QoS model. 

	ZTE
	a, d
	Some enhancement such as QoS requirements report seems beneficial for resource allocation, but whether other enhancements are needed shall be discussed further.

	Lenovo/MotM
	d
	

	Apple
	d
	

	Huawei
	d
	If we substitute 5QI for PPPP/PPPR in NR SL, then intuitively we need to report QoS instead of PPPP in assistance information. But this still depends on SA2 decision.  

	Xiaomi
	D
	A and B are aligned with legacy information. Other information could be considered after further study. 

	Intel
	D
	

	Samsung
	d
	

	Qualcomm
	d
	

	ASUSTeK
	d
	

	Fraunhofer
	a,d
	QoS related information might be beneficial for resource allocation. Further study is needed to determine the required content for UE assistance information. 

	ITRI
	D
	


Option a): 6
Option b): 0
Option c): 0
Option d):17
Option e): 0
Rapporteur's observation: A clear majority of the companies (17/20) selected option d. Moreover, from the comments provided by companies, it can be seen that most companies believe whether some new factors are needed may depend on further RAN2/SA2 conclusions regarding QoS. To this end, let us keep this issue open for the time being and further study it after QoS discussion is concluded.
Proposal 8a: RAN2 to further discuss whether/what new information is needed in UE assistance information for NR V2X sidelink communication, on top of the LTE baseline, based on the conclusion of QoS discussion.
3 Introduction of PC5 RRC for NR sidelink

In LTE, there is also PC5 RRC protocol in sidelink, and the only RRC message defined for V2X sidelink communication is MasterInformationBlock-SL-V2X (MIB-SL-V2X) which is used to mainly deliver some synchronization related information. However, since this MIB in sidelink mainly relates to synchronization, the procedure and message contents should heavily depend on RAN1 progress on synchronization. So the following question is to check how we treat the MIB-SL-V2X in LTE V2X sidelink communication.  
· Question 9: Can the MIB-SL-V2X in LTE V2X sidelink communication be agreed as the baseline for the PC5 RRC message in NR V2X sidelink communication?
a) Yes.

b) No. If this option is selected, please clarify the reason. 

c) Too early to decide; pending further RAN1 discussion on synchronization. 

d) Others.
	Companies are invited to provide views below for Question 9

	Companies
	Preferred options
	Comments if any

	CATT
	a
	We can reuse MIB in LTE V2X for PC5 RRC message as baseline. 

	Ericsson
	a
	It is ok to take it as a baseline. 

	OPPO
	c
	It is very much related to the RAN1 decision on synchronization procedure.

	Panasonic
	a
	

	LG
	a
	It seems OK. It may lead to need of SBCCH-like channel for NR sidelink with RLC TM. But, we would need an input from RAN1 to make decision on MIB for NR sidelink.

	vivo
	c
	The topic is within RAN1 scope.

	Nokia
	c
	Too early to decide, depend on RAN1 decisions

	MediaTek
	a
	OK to take as a baseline, of course with the understanding that we adjust to what RAN1 progress requires.

	Interdigital
	c
	We should wait for further inputs from RAN1

	ZTE
	c
	We shall wait for RAN1 discussion on synchronization.

	Lenovo/MotM
	c
	We would like wait for more information from RAN1

	Apple
	c
	

	Huawei
	c
	Let's wait for RAN1 instruction, as all sync related issues should be addressed by them.

	Xiaomi
	A
	

	Intel
	A
	It seems fine to reuse LTE as baseline

	Samsung
	a
	

	Qualcomm
	c
	

	ASUSTeK
	a
	

	Fraunhofer
	c
	This aspect also depends on RAN1’s progress.

	ITRI
	C
	Waiting the input from RAN1


Option a): 9
Option b): 0
Option c): 11
Option d): 0
Rapporteur's observation: A slightly majority (11/20) selected option c, with the thought that whether the MIB-SL-V2X in LTE can be reused should depend on RAN1 progress; whereas other companies (9/20) though there might be no problem to use it as the baseline. The fact is that the MIB-SL-V2X in LTE is mainly used for SL synchronization related operations, and the contents/procedures were specified heavily depending on RAN1 agreements in LTE V2X, with no much RAN2 participation. Another fact is that RAN1 already agreed to introduce the block format (S-SSB) for the design of PSBCH [7], and it is still unknown whether this would bring obvious information/procedure difference to MIB-SL-V2X, compared with that in LTE. So from RAN2 perspective, rapporteur suggests that we wait for potential RAN1 conclusion on SL synchronization design, and then start to discuss the MIB-SL-V2X issue in NR. 
Proposal 9: RAN2 wait for RAN1 conclusions on SL synchronization design before working on the MIB-SL-V2X design in NR PC5 RRC.
· Question 9a: On top of the LTE baseline, is any new information needed in MIB-SL-V2X for NR sidelink?
a) No, no other information is needed. 

b) Too early to decide, pending further RAN1/RAN2 discussion. 

c) Others.
	Companies are invited to provide views below for Question 9a

	Companies
	Preferred options
	Comments if any

	CATT
	b
	We need more discussion, if needed. 

	Ericsson
	b
	Same as CATT

	OPPO
	b
	

	Panasonic
	b
	

	LG
	b
	

	vivo
	b
	

	Nokia
	b
	For the same reasons as above.

	MediaTek
	b
	

	Interdigital
	b
	

	ZTE
	b
	

	Lenovo/MotM
	b
	

	Apple
	b
	

	Huawei
	b
	

	Xiaomi
	B
	

	Intel
	B
	

	Samsung
	b
	

	Qualcomm
	b
	

	ASUSTeK
	b
	

	Fraunhofer
	b
	

	ITRI
	B
	


Option a): 0
Option b): 20
Option c): 0
Rapporteur's observation: Same situation as above Question 9; so no specific proposal is given to this question.
With unicast and groupcast being considered in NR V2X, there is the possibility that some new RRC messages are introduced in PC5 RRC layer. Specifically, those connection setup and RB configuration related messages are likely to be discussed in [103bis#38][NR/V2X] SL unicast/groupcast, so they will not be considered in this email discussion to avoid duplicated work. So the question below is to discuss, except for the RRC messages to be potentially introduced for connection setup and RB configuration, whether some other new RRC messages need to be introduced in NR sidelink. 

· Question 9b: Apart from what has been discussed in [103bis#38][NR/V2X] SL unicast/groupcast, is there any other new PC5 RRC message needed for NR V2X sidelink communication?
a) Yes, the PC5 RRC message for measurement reporting between two UEs is needed.

b) Yes, the PC5 RRC message to carry discovery message is needed. 

c) No, no other PC5 RRC message is needed.

d) Too early to decide. Pending further RAN1/RAN2 discussion. 

e) Others.
	Companies are invited to provide views below for Question 9b

	Companies
	Preferred options
	Comments if any

	CATT
	d
	From my point of view, we need more discussion on this point. Regarding measurement report between V2X UEs, as we know in Uu interface, gNB requires the UE to report measurement to assist the gNB to make handover decision. But what is the purpose of measurement report in PC5? If the signaling strength of a unicast connection is low, can a UE handover the peer UE to another UE?

	Ericson
	D
	Regarding a), there will be CSI/HARQ feedbacks exchanged at L1. The need of additional SL measurement at RRC layer is not clear at the moment, and RAN2 can wait for RAN1 progress.

Regarding b), our preference is to convey discovery message on data channel to minimize complexity. However further RAN1 discussions are needed on this topic.



	OPPO
	d
	

	Panasonic
	d
	It may also depend on RAN1 discussions on mode1 and mode2 support

	LG
	d
	

	vivo
	d
	Regarding b), as it has already been agreed that discovery procedure and related messages are up to upper layers for unicast/groupcast, we think introducing discovery message in PC5 RRC message is excluded in RAN2.

	Nokia
	d
	

	MediaTek
	d
	So far we don’t see a need for other messages, but there has not been much time for related discussion.  Measurement report on SL would require some justification to show how it could be used, and discovery in general needs to be discussed further in RAN1.

	Interdigital
	d
	We think measurements in support of unicast will be provided by lower layers.  Regarding discovery, it was agreed that this will be provided by upper layers.

	ZTE
	d
	

	Lenovo/ MotM
	d
	There are many aspects here including the role of UEs in the different flavors of Mode 2 being discussed in RAN1. 

	Apple
	d
	Agree with Ericsson.

	Huawei
	d
	

	Xiaomi
	D
	

	Intel
	D
	It seems to early to decide this aspect. As other companies have mentioned, the need for a) and b) is not clear at the moment and needs further discussion.

	Samsung
	d
	

	Qualcomm
	d
	

	ASUSTeK
	d
	

	Fraunhofer
	a,d
	Depends on the final decision in RAN1, especially in relation to the discussion on Mode 2b and 2d UEs. Mode 2b UEs have been discussed to provide assistance information to other UEs, while Mode 2d UEs have been discussed to perform scheduling for other UEs. In line with the final outcome of these submodes, measurement reporting between UEs may be useful.

	ITRI
	D
	


Option a): 1
Option b): 0
Option c): 0

Option d): 20

Option e): 0

Rapporteur's observation: Since the AS-level information exchange in SL is also covered in email discussion [103bis#38], it seems that companies, apart from the discussion over there, are not sure what else need to be exchanged between UEs' PC5 RRC layer from the comments above. So rapporteur suggests that we depend on the conclusion in [103bis#38] with no proposal given to this question. 
Also, the following question is placed to check companies' views on which layers the PC5 CP (PC5-C) protocol stack for NR sidelink should consist of. 

· Question 10: Which layers should be included in PC5-C protocol stack for NR sidelink?
a) PHY.

b) MAC. 

c) RLC.

d) PDCP.

e) Whether to have PDCP depends on whether new PC5 RRC messages other than MIB-SL-V2X are introduced in NR sidelink.
f) Others.
	Companies are invited to provide views below for Question 10

	Companies
	Preferred options
	Comments if any

	CATT
	a) b) c) e)
	In TM mode, there is no PDCP, so we may need more discussion if new PC5 RRC message is needed. 

	Ericsson
	a) b) c) e)
	

	OPPO
	a/b/c/e
	

	Panasonic
	a, b, c, e
	

	LG
	A, b, c, e
	

	vivo
	a) b) c) e)
	

	Nokia
	f
	We understand this also depends whether SL is connection-based or connection-less.

	MediaTek
	a/b/c/e
	

	Interdigital
	a, b, c, e
	

	ZTE
	a, b, c, e
	

	Lenovo/ MotM
	a, b, c, e
	

	Apple
	a,b,c,e
	

	Huawei
	a, b, c, e
	Perhaps we may need to depend on the discussion in [103bis#38] to decide whether PC5 PDCP is needed.

	Xiaomi
	A, B, C, E
	

	Intel
	A, b, c, e
	

	Samsung
	a, b, c, e
	

	Qualcomm
	a,b,c,e
	

	ASUSTeK
	a, b, c, e
	

	Fraunhofer
	a,b,c,e
	

	ITRI
	A, B, C, E
	


Option a): 19
Option b): 19
Option c): 19

Option d): 0

Option e): 19
Option f): 1
Rapporteur's observation: A clear majority (19/20) selected option a, b, c and e, thus thinking that for PC5-C protocol stack at least PHY, MAC, RLC are needed and whether to have PDCP depends on whether any new PC5 RRC message other than MIB-SL is introduced (which may rely on the conclusion of [103bis#38]). On the other hand, since the PC5-C is for control plan, it is straightforward that RRC sublayer is also needed in NR PC5-C protocol stack. 
Proposal 10: In NR, PC5-C protocol stack includes at least RRC, RLC, MAC and PHY sub-layers. Whether to have PDCP sub-layer depends on whether any new PC5 RRC message other than MIB-SL is introduced (e.g. outcome of [103bis#38]). 
4 Other issues
· Question 11: Is there any other important issue that need to be discussed as well?

	Companies are invited to provide views below for Question 11

	Companies
	List the issues that need to be discussed

	
	

	
	

	
	


5 Conclusion
Thanks to all companies who participated in this email discussion and provided valuable comments. Via this email discussion, we discussed what LTE V2X sidleink communication features can be taken as the baselines for NR SL design, and identified initially what CP-related issues need to be further studied by RAN2. Proposals are given based on companies' inputs and are listed as follows:
Proposal 1: NR V2X sidelink communication is supported for all RRC_CONNECTED UEs, RRC_IDLE UEs and RRC_INACTIVE UEs. 
Proposal 1a: A UE in RRC_INACTIVE performs V2X sidelink communication in NR following the same way as RRC_IDLE UEs, i.e. using cell-specific configurations included in SIB.
Proposal 2: As in LTE, V2X-specific SI is needed in NR.
Proposal 2a: For V2X-specific SI in NR, SIB21 and/or SIB26 in LTE is/are taken as the baseline. It is FFS whether one V2X-specific SIB is sufficient in NR (e.g. jointly with "on-demand" SI discussion in Q2c). 
Proposal 2c: It is FFS by RAN2 whether V2X-specific SI should be on-demand SI or not for a cell supporting V2X sidelink communication in NR. 
Proposal 3: For RRC connection establishment for NR V2X sidelink communication, the RRC connection establishment condition for LTE V2X sidelink communication (i.e. concerned frequency included in SIB without Tx pool) is taken as the baseline.
Proposal 3a: It is FFS whether/what new RRC connection establishment condition(s) for V2X sidelink communication are needed in NR, on top of the LTE baseline.
Proposal 4: RAN2 to further discuss whether a UE can be configured to perform both mode-1 and mode-2 at the same time.
Proposal 5: For NR V2X sidelink communication during handover, the Tx and Rx operations and configurations during handover in LTE V2X sidelink communication (i.e. using Rx pool and exceptional Tx pool of the target cell configured in HO command) are taken as the baseline.
Proposal 5a: Enhancements for the Tx/Rx operations and configurations during handover are needed for NR V2X sidelink communication, on top of the LTE baseline. Details are FFS.
Proposal 5b: For cell (re)selection in NR V2X sidelink communication, the cell reselection criterion (i.e. prioritizing frequency giving inter-carrier V2X SL configuration) and configuration (i.e. SL-AnchorCarrierFreqList-V2X) in LTE V2X sidelink communication are taken as the baseline.
Proposal 5c: Regarding the cell (re)selection for V2X sidelink communication in NR, it is FFS whether/what new criterion/configuration is needed on top of the LTE baseline.
Proposal 5d: It is up to UE implementation how to minimize the transmission/reception interruption for NR V2X sidelink communication during cell (re)selection.
Proposal 6: For NR V2X sidelink communication, the reporting of sidelink UE information is needed. The sidelink UE information reporting mechanism in LTE is taken as the baseline. 
Proposal 6a: For sidelink UE information in NR, it is FFS what new information needs to be included, on top of the LTE baseline.
Proposal 7: For sidelink related measurement and reporting in NR, CBR measurement and reporting as well as location reporting are needed. The CBR measurement/reporting mechanism and location reporting mechanism for LTE V2X sidleink communication are taken as the baseline.
Proposal 7b: RAN2 may decide whether any enhancements are needed for sidelink related measurement and reporting mechanism in NR on top of the LTE baseline depending on RAN1 progress.
Proposal 8: To report the traffic pattern for NR V2X sidelink communication, UE assistance information reporting is needed. The UE assistance reporting mechanism for LTE V2X sidelink communication is taken as the baseline.
Proposal 8a: RAN2 to further discuss whether/what new information is needed in UE assistance information for NR V2X sidelink communication, on top of the LTE baseline, based on the conclusion of QoS discussion.
Proposal 9: RAN2 wait for RAN1 conclusions on SL synchronization design before working on the MIB-SL-V2X design in NR PC5 RRC.
Proposal 10: In NR, PC5-C protocol stack includes at least RRC, RLC, MAC and PHY sub-layers. Whether to have PDCP sub-layer depends on whether any new PC5 RRC message other than MIB-SL is introduced (e.g. outcome of [103bis#38]).
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� Though there are also some configurations that can be used regardless of the RRC state of the UE, e.g. Rx resource pools. 


� The wording "as the baseline" means that a RRC message/procedure in LTE V2X sidelink communication is needed in NR SL, and taken as the starting point for further study. This, however, does not necessarily mean the corresponding RRC message/procedure will be completely reused without any change. What needs to be added, removed or revised on top of each baseline is surely FFS in future meetings. 
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