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1   Introduction
In this contribution, a brunch of proposals related to NR V2X cell selection/reslection will be summarized from these below contributions.

- R2-2001569
Further discussion on cell reselection for V2X
Samsung Electronics Co., Ltd

- R2-2001417
Remaining issues on cell reselection
Huawei, HiSilicon

- R2-2000204 Discussion on inter-RAT Cell Selection/Reselection
CATT

- R2-2000199 Open issues on system information OPPO
In details, the proposals will be categorized as essential proposals and FFS/postpone proposals based on companies’ concern and output of corresponding email discussion[1], and other proposals that can be easily agreed are captured in the report of email discussion[1], which will not be repeatedly addressed in this contribution. In addition, whether to handle those FFS/ postpone proposals is depend on time slot allocation and chairman’s determination.

2   Discussion
Issue 1: Way forward for making agreement of easy proposals

According to the output of email discussion, all participating companies are commonly agreed for the following proposals. Also the corresponding CRs are also agreed and endorsed. Therefore, it is suggested to have a way forward to agree those easy agreed proposals, so that to keep aligned with current endorsed running CRs.
Proposal 1-1: The description of NR V2X UE determination for its coverage status should be captured into both TS 36.304 and TS 38.304.

Proposal 1-2: The UE coverage status should be described with respect to each RAT independently in the corresponding CR.
Proposal 1-3: When NR V2X UE is under limited service state, the UE is allowed to perform NR V2X communication and/or LTE V2X communication.

Question 1: Does company have concern to agree any of the above proposals ?

- Option a: Agree with all proposals

- Option b: Disagree with proposal 1-1

- Option c: Disagree with proposal 1-2

- Option d: Disagree with proposal 1-3
	Company
	Option
	Comments (if any)

	OPPO
	A
	

	vivo
	a
	

	Nokia
	D
	Not clear how the wording “is allowed” can be interpreted - UE should never autonomously decide the RAT for sidelink. Furthermore, a more accurate definition of “limited service state” is needed: is it a coverage problem, TX resource allocation problem, RX resource allocation problem, QoS non-fulfilment? In mode-1 the network should control and decide on the (reselection of) RAT for sidelink. In mode-2 the preconfiguration should define RAT.

	Huawei
	Option a
	

	Ericsson
	Option a
	

	CATT
	Option a
	

	Intel
	A
	

	Apple
	Option a
	

	Qualcomm
	Option a
	


Issue 2: Missing of highest prioritized frequency

Considering the scenario that when a V2X UE is configured to perform both NR SL and LTE SL communication, but it cannot find a frequency which can provide dual RAT SL communication configuration. It is widely agreed among many companies that the UE behaviour should be clarified clearly. However, during the email discussion, although this issue has been addressed and discussed, the results are quite divergent. Thus, there is no consensus. However, companies still try to submit contribution targeting in this issue and aim to solve it. In details, several alternatives are provided:
- In [2],  it proposes to leave this issue to UE implementation.

- In [4] and [5], it proposes that in the case the UE cannot find a frequency providing dual-RAT configuration, UE may consider the frequency either providing NR sidelink communication configuration or providing LTE sidelink communication configuration to be the highest priority.

- In [3], it proposes that the UE may prioritize the carrier which supports the SL RAT required by the V2X services with a higher priority between LTE SL and NR SL.

- Also, as one additional alternative proposed in the email discussion, the UE may de-prioritize  those frequencies which cannot provide neither NR SL communication configuration nor LTE SL communication configuration.

Question 2: How to deal with the scenario that when a V2X UE is configured to perform both NR SL and LTE SL communication, but fail to find a frequency which can provide dual RAT SL communication configuration ?

-Option a: leave this issue to UE implementation

-Option b: UE may consider the frequency providing either NR SL communication configuration or LTE SL communication configuration to be the highest priority

-Option c: UE may prioritize the carrier which supports the SL RAT required by the V2X services with a higher priority between LTE SL and NR SL.

-Option d: UE may de-prioritize those frequencies which cannot provide neither NR SL communication nor LTE SL communication configuration.
	Company
	Option
	Comments (if any)

	OPPO
	B
	

	vivo
	a
	We agree with the intension of option-b but to think this ‘second-highest priority rule’ (which means take frequency providing configuration of either LTE/NR as the highest WHEN frequency providing configuration of both RAT CANNOT be found) may not need to be specified, and can be left to UE implementation, as we only specify the highest priority frequency in LTE.

	Nokia
	D
	The UE in RRC_CONNECTED should be able obtain both NR and LTE V2X configuration from the corresponding Uu RAT respectively. If there is no frequency providing dual NR and LTE V2X configuration simultaneously, it is sufficient to de-prioritize those frequencies.

	Huawei
	Option C
	Option c (i.e. comparing the priority of the services) is a reasonable and feasible way, since the performance of the service with higher priority should be guaranteed.

Regarding option a/b/d, we don’t think it can guarantee that the service with higher priority has better performance. For instance, the UE selects the frequency which provides the SL configuration of the RAT for the lower priority service (e.g. LTE SL service has lower priority, and UE selects an LTE cell), and UE camped on the cell with this RAT(i.e. LTE cell), when the UE entered RRC_CONNECTED state, the SL configurations of the camped RAT (i.e. LTE SL) will be provided by RRC dedicated signaling, while the SL configurations of the other RAT(i.e. NR SL) are provided by SIB/pre-configuration, given the configuration granularity, the performance is better when the SL configuration is achieved via RRC dedicated signaling. In such case, the lower priority service will have better performance, which is not reasonable.

	Ericsson
	a) or b)
	The scenario (i.e., a UE configured to perform both NR and LTE SL but cannot find a cell support both) seems equivalent to the scenario that a UE cannot find a highest priority cell to camp on. In this case, we can just leave it to UE implementation. We don’t see fundamental difference between option a) and b). 

Issue with option C is that, it will request further specification effort to define the service type, service priority and how to make them known by the UE. SA2 has to be involved. We don’t see it’s necessary especially at this stage of release 16. 

	CATT
	Option b
	For option a, if we leave this issue to UE implementation. There is no guarantee that the best choice can be selected.

For option c, it depends on the priority of V2X services which may cause unnecessary cell reselection because of services changing.

For option d, current running CR is usually to describe which part is needed to prioritize. The current writing method is unconventional.

We prefer option b.

	Intel
	Option b
	

	Apple
	Option b
	

	 Qualcomm
	Option c
	


Issue 3: Cell providing on demand SI

According to the explanation in [3] and [4], if the V2X related SIBs of neighbour cell are broadcast on-demand, the UE is not able to know whether there is only anchor carrier configuration in the corresponding SIB before camping on the cell. Thus, the UE cannot reasonably judge whether the cell should be selected.

Correspondingly, it is proposed that an extra indication should be in SIB 1/3/4 to indicate whether neighbouring cells only provide anchor carrier configuration.

Question 3-1: Does company agree to use extra indication in other SIBs than V2X related SIB, to indicate whether the corresponding (the cell with SIB indication) cell and/or neighbouring cells providing only anchor carrier configuration through on demand SI ?
- Option a: Yes (If this option is chosen, please company clarify which SIB should be used to carry this indication)
- Option b: No
- Option c: If a carrier doesn’t broadcast SIBx but provide it by on-demand, then this frequency should be indicated by other frequency as anchor frequency in SIBx
- option d: If a cell provides only anchor carrier configuration, the cell should always broadcast SIBx.
- option e: If the NR V2X SI is provided on-demand, then the UE does not prioritize this cell
	Company
	Option
(if company choose a/b, please clarify which cell should/should not carry this indication)
	Comments (if any)

	OPPO
	C
	First of all frequency priority is related to either inter-frequency or inter-RAT cell reselection but not intra-frequency cell reselection since there is no cell priority at all. For intra-frequency UE always relies on best cell criteria. Then the anchor carrier itself in SIBX or SIB21/26 already tell UE two messages:

1, the RAT of the anchor carrier

2, the carrier is broadcasting V2X SIB

So even if the V2X SIBs of frequency is provided on-demand, UE can also know it is broadcasting V2X SIB for which RAT as long as this frequency is configured as anchor carrier within SIBX or SIB21/26 of another frequency where UE camps.

	vivo
	d
	Option-d is the simplest way to solve this problem by network implementation, in our understanding. By this method, the UE can know whether neighbouring cells provides only anchor carrier configuration as the related SIBx would be always broadcast in that case.

	Nokia
	B
	FFS what specification impact and consequences a new  V2X-related IE in general SIB1/3/4 would bring. Therefore option c is preferred. 

	Huawei
	Option a 

prefer SIB3/4, SIB1 is also ok
	Firstly, this issue need to be resolved, since we have agreed that the Uu carrier only providing the anchor carrier configuration should not be prioritized for V2X service during cell reselection, therefore, we need introduce some mechanism to indicate whether only anchor carrier list is configured in this neighbour cell, otherwise, if the UE selected a cell only providing anchor carrier configuration while there are other cells provide full configuration, this is contradiction with RAN2 previous agreements.

In NR, SIB3 and SIB4 contain neighbouring cell related information relevant for intra-frequency and inter-frequency cell re-selections respectively, this extra indication can be added into SIB3/SIB4.

Secondly, option C cannot solve this problem. No matter the V2X SIB is transmitted on demand or not in another carrier (e.g. f2), it will be configured as anchor carrier in the camped carrier (e.g. f1), and the UE has no knowledge of the content of SIB (i.e. whether only provide anchor carrier list) in another carrier (i.e. f2). Moreover, anchor carrier list is only for inter-carrier case compared with camped carrier (i.e. f1), but, the intra carrier case is not covered.
Thirdly, option d has restriction on network implementation, from the network vendor perspective, this is not a good solution.

	Ericsson
	e
	The simplest way forward is to not prioritize the cell that only provide on-demand V2X SIB. In our understanding, when a cell only provides V2X SIB on-demand, it indicates limited support of V2X services, therefore UE should prioritize other cells that providing periodic broadcast V2X SIB. 

	CATT
	Option a
	Since SIB1 is always broadcasted, we prefer to use SIB1 to indicate whether the corresponding cell only provides anchor frequency. Indicating neighboring cells  is just only suitable for cell re-selection. While using SIB1 to indicate the corresponding cell can select a suitable cell in cell init-selection procedure.

	Intel
	Option b
	We share the view with Huawei and think that SIB 3/4 can be utilized to indicate whether the anchor carrier configuration is provided on demand. 

	Apple
	Option d
	We think option d is a simply way to solve this issue. 

	Qualcomm
	d
	


Another issue raised by OPPO in [5], it describes that UE does not know whether the neighboring cell can provide V2X related configuration only after the UE camping on the cell, if the cell providing V2X configuration through on demand SI. Thus, in order to  help UE get the information, if network doesn’t broadcast SIBx but provides it by on-demand, then this corresponding frequency should be indicated by other frequency as anchor frequency in SIBx.
Question 3-2: Does company agree that if network doesn’t broadcast SIBx but provides it by on-demand, then this corresponding frequency should be indicated by other frequency as anchor frequency in SIBx ?

- Option a: Yes

- Option b: No

	Company
	Option
	Comments (if any)

	OPPO
	
	Please see answer to Q3-1

	vivo
	B
	There can be either concrete sidelink configuration or anchor configuration in the actual on-demand SIBx, so it is not appropriate to simply regard it as the on-demand SIBx means only anchor configuration inside. They are two different things. And if we take option-d in Q3-1, there would be no problem because when network doesn’t broadcast SIBx but provides it by on-demand, the corresponding frequency should be indicated as providing concrete sidelink configuration. (because SIBx would be always broadcast if only proving anchor configuration)

	Nokia
	A
	Should it be “indicated by other cell as anchor frequency in SIBx” in the text ?

	Huawei
	Option b
	

	Ericsson
	b)
	

	CATT
	See comments
	There are two cases. The first one is SIBx provided by on-demand includes the SL configuration, in this case, the current description is already involved in the current spec; The other one is SIBx provided by on-demand includes only the anchor frequency, in this case, other frequency cannot indicate this corresponding frequency as an anchor frequency. Thus we don’t think this question is needed to be discussed.

	Intel
	b)
	We share the understanding with vivo in that whether or not SIBx is broadcast in a cell seems somewhat separate from whether the corresponding frequency shall be considered as an anchor freq. So, we prefer option b.

	Apple
	b
	

	Qualcomm
	b)
	


Issue 4: About pre-configured SL configuration

According to the description in [4], it is necessary to discuss the scenario that although the carrier can provide both NR and LTE SL communication configuration, however, the UE selected the carrier cannot find a cell which can provide both NR and LTE SL communication configuration, but can only find and select a cell providing either NR or LTE SL communication configuration. In this case,  if the UE is configured to perform dual SL RAT communication, but can only be configured with one RAT through the cell’s SIB, how should the UE get the configuration for the other RAT of which there is no SIB configuration for this RAT, i.e. whether pre-configuration can be used for this RAT.
Furthermore, if pre-configuration is not preferred, as proposed in [4], [2] and [5], it is suggested that the UE can acquire the SL configuration of the RAT which cannot be supported by the camped cell by reading the broadcast V2X SIB on the other carrier.

Question 4: For the case that the UE is configured to perform dual SL RAT communication, but can only be configured with one RAT through the cell’s SIB, how should the UE get the configuration for the other RAT of which there is no SIB configuration for this RAT ?

- Option a: UE may use pre-configuration for this RAT

- Option b: UE can acquire the SL configuration of this RAT by reading the broadcast V2X SIB on the concerned frequency

	Company
	Option
	Comments (if any)

	OPPO
	It depends
	First of all, another case for the same issue is that UE may not support inter-RAT configuration even UE is configured to perform SL communication of one RAT.

Then UE should be allowed to acquire V2X SIB from the RAT it is enabled but not camp, if possible. But if UE can’t do this because of it is out of coverage of that RAT or the V2X SIB of that RAT is provided on demand, then pre-configuration is the only way to go.

	vivo
	a
	We think pre-configuration can work in this case. No big issue seems to be identified here. It is an optimization to acquire the SL configuration of this RAT by reading the broadcast V2X SIB on other frequency.

	Nokia
	B
	Then DC-capable UE should be able to receive V2X SIB from the other RAT it is enabled but not camped on.

	Huawei
	Option a
	

	Ericsson
	a)
	Using pre-configuration is the simplest way forward. 

Although we understand the motivation behind option b), it could be problematic if a UE uses the SL configuration from a neighboring cell which has bad coverage and UE will soon modify its SL configuration when leave the neighboring cell coverage. 

	CATT
	Option b
	If UE is out of coverage of the other RAT, pre-configuration is the solution. But this is already captured by the running CR.
If the UE is in coverage of the other RAT, the solution is different from the getting manner of system information:
1)
If the V2X SIB of the other RAT is provided on demand, the UE should do cell re-selection to camp on the other RAT, and acquire the SL configuration;

2)
If the V2X SIB of the other RAT is provided through broadcast, the UE can acquire the SL configuration by reading the broadcast V2X SIB.

In the above situation, option a may introduce interference between the UEs using pre-configuration and other UEs using network configuration. So Option b is preferred.

	Intel
	Option a
	

	Apple 
	Option b
	If UE wants to preform SL communication in an intended frequency with a specific RAT, it must search that frequency for any cells. If there is a cell providing V2X related configuration,even when UE is not able to camp, the UE shall follow those configurations. 

If UE cannot find any cell on the intended frequency, then it can follow pre-configuration.

	Qualcomm
	b) with comments
	Absent being able to find a cell, the UE can apply pre-configuration


Issue 5: Cell selection based on validity area

According to the description in [3], RAN2 has agreed to support mode 2 resource configuration for a given validity area where the UE does not need to acquire a new mode-2 resource configuration while within the same validity area during UE’s mobility. Thus if an idle/inactive UE configured to perform NR SL communication reselects a neighboring cell which is in a different validity area from its camped cell, the UE should restart sensing on the new SL resource pool, where some service interruption will be caused. Correspondingly, to be enhanced, it is suggested that UE should prioritize the selection of the neighboring cell which is in the same validity area as the camped cell in the case that there are more than one candidate cells that satisfy the cell reselection criteria. 

Question 5: Does company think it is necessary for the UE to prioritize the selection of the neighboring cell which is in the same validity area as the camped cell in the case that there are more than one candidate cells that satisfy the cell reselection criteria ?

- Option a: Yes

- Option b: No

	Company
	Option
	Comments (if any)

	OPPO
	B
	In Rel16 only one frequency is configured and for intra-frequency cell reselection it is not likely that several cells could be candidates hence we think nothing need be done.

	vivo
	b
	We prefer not to change the stable cell reselection criteria which mainly considers RSRP for intra-RAT reselection and frequency prioirity for inter-RAT reselection.

	Nokia
	B
	

	Huawei
	Option a
	The main purpose of supporting the mode-2 resource configuration for a given validity area is to reduce the service delay/interruption caused by restarting sensing on the new resource pool.
If we consider valid area during cell reselection, the performance will be improved, i.e. delay/interruption will be decreased.

	Ericsson
	B
	RAN2 has agreed that it is up to UE implementation to select among multiple carriers of highest priority. 

In our view, validity area could be one among many factors a UE could consider when further selects the carrier. No need to over specify.

	CATT
	Option b
	Agree with rapporteur’s analysis that current solution is an enhancement. Due to time limitations, we do not prefer to achieve this enhancement in current Release.

	Intel
	B
	It seems like a somewhat corner case to us.

	Apple
	B
	

	Qualcomm
	b
	


3   Conclusion
In this contribution, the leftover issues related to NR V2X cell selection and reselection are summarized and a brunch of proposals are provided. 
4   Reference
[1] R2-2000266
Report of open issues on V2X 38.304 and 36.304 running CR
ZTE Corporation, Sanechips

[2] R2-2001569
Further discussion on cell reselection for V2X
Samsung Electronics Co., Ltd

[3] R2-2001417
Remaining issues on cell reselection
Huawei, HiSilicon
[4] R2-2000204
Discussion on inter-RAT Cell Selection/Reselection

CATT
[5] R2-2000199
Open issue on system information

OPPO
3GPP


