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[bookmark: _Ref466049030]Introduction
This is to kick off the following offline discussion on [108#103][V2X] 38.304 36.304 running CRs(ZTE) 
[108#103][V2X] 38.304 36.304 running CRs (ZTE)
	To discuss miscellaneous issues for 38.304/36.304 implementation and to update the running CRs
	Intended outcome: Endorsable Draft CRs for next meeting. 
	Deadline:  2020-01-30
In the first stage, the remaining open issues will be addressed and discussed in this document, companies are welcome to provide view and comments. Later, based on the output of this offline discussion, separate CRs will be prepared for both TS 38.304 and TS 36.304. Then the comments will mainly target on the detailed wording in the CR or other issues which are not covered in the first stage document.
[bookmark: _Ref489281230][bookmark: _Ref458784108][bookmark: _Ref458381469]Discussion
[bookmark: _Hlk16259064] When UE cannot find the highest prioritized frequency
In the current endorsed CR, according to the description related to frequency prioritization, NR V2X UE can refer to its configuration and capability to select the frequency with highest prioritization. However, as mentioned by some companies, it is also necessary to clarify the UE behaviour when the NR V2X UE cannot select such highest prioritized frequencies.
In details, as mentioned in [1], some companies consider the case that UE is configured to perform both LTE V2X service and NR V2X service, but the UE is failed to find the highest priority frequency, i.e. the frequency which can provide both NR and LTE V2X configuration. Thereafter, it is not appropriate to allow UE implementation to find a frequency. Instead, the priority of the LTE and NR SL services should be taken into account to select the frequency.
However, according to [2], some other companies think that for the above mentioned case, it just needs to be ensured that the UE should de-prioritize those frequencies which cannot provide any V2X SI configuration. Meanwhile, UE is allowed to consider the frequency either providing NR sidelink communication configuration or providing V2X sidelink communication configuration to be the highest priority.



Nevertheless, based on TS 36.304, if the UE is in-coverage, the UE can find any cell of which satisfies S criteria and V2X SIB is provided, The SIB configuration will be applied by the UE. In other words, if we follow LTE behaviour, when the UE is in-coverage, then it will never select the frequency which cannot provide any V2X SI configuration, if there exist any frequency which can provide single or dual RAT configuration. As a consequence, the above concern raising from some companies is not actually exist.
Q1: In the case that the UE is configured to perform both NR V2X communication and LTE V2X communication, but cannot find the frequency which can provide both NR and LTE V2X configuration, what is the suggested UE behaviour ?
Alt1: The UE should consider the priority of its NR SL service and LTE SL service, then select the frequency which provide the SL configuration of corresponding RAT.
Alt 2: The UE should de-prioritize those frequencies which cannot provide SL configuration of any RAT.
Alt 3: The UE should follow LTE in coverage behaviour, where it should apply SIB configuration if it can find any cell of which satisfies S criteria and V2X SIB is provided.
Alt 4: The UE should select the frequency which provides SL configuration of single RAT based on whether the V2X SIB is provided by broadcast or on demand.
Alt 5: Others (Please specify)
	Company
	Option
	Comments (if any)

	OPPO
	Alt1
	The LTE behavior looks like outcome of either alt1 and alt2. And the difference between alt1 and alt2 is just modelling issue. But we intend to think alt1 is more naturally choice. In 304 spec some specific information e.g. V2X, MBMS etc. is normally used to prioritize one specific frequency instead of deprioritize others.

	CATT
	Alt4
	The UE should follow LTE/NR in coverage behaviour that UE can’t use pre-configured SL resources when UE can find a suitable cell which provides SL configuration for the RAT even if UE doesn’t camp on that cell. Because it may due to interference between the UEs using pre-configuration and other UEs using network configuration. So UE needs to acquire the SL configuration via SIB.
There are three cases for the network provides LTE SL configuration and NR SL configuration on the different frequencies via SIB.
Case 1: Both frequencies provide either NR or LTE SL configuration by broadcast.
Case 2: One of frequency provides NR or LTE SL configuration by broadcast, the other one by on-demand.
Case 3: Both frequencies provide either NR or LTE SL configuration by on-demand.
For case 1, the UE can camp a frequency to acquire either NR or LTE SL configuration and acquire the SL configuration on the non-camped frequency simply via read SIBx autonomously from the cell on that frequency.
For case 2, the UE can camp on the frequency which provides SL configuration by on-demand, and acquire the SL configuration on non-camped frequency via read V2X SIB autonomously from the cell on that frequency.
For case 3, the UE can only acquire SL configuration via request for on demand system information on both frequencies. The UE can’t acquire the SL configuration provided by non-camped cell. Therefore, the UE can camp on a frequency to acquire either NR or LTE SL configuration by on demand and perform cell reselection to select the frequency to acquire the SL configuration of the other RAT.

	Ericsson
	Alt2
	A NR V2X UE should be able to monitor both LTE and NR over Uu, and thus could obtain both NR and LTE V2X configuration from the corresponding Uu RAT respectively, if there is no frequency providing both NR and LTE V2X configuration. Thus, it is enough to de-prioritize those frequencies which cannot provide SL configuration of any RAT.

	Huawei
	Alt1
	Firstly, we share the same view with OPPO, given the current description in 304, for the case mentioned above, it’s better adding some descriptions on which frequency/RAT should be prioritized instead of deprioritize others. Moreover, comparing the priority of the services is a reasonable and feasible way, since the performance of the service with higher priority should be guaranteed, and as per the SA2 agreements, the priority in PQI of NR V2X is equivalent to the PPPP of LTE V2X.
Secondly, regarding Alt2, 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. 
Therefore, Alt1 is more reasonable than Alt2, i.e. the priority of SL service should be considered during the cell (re)selection.

	vivo
	Alt 1 with comments
	When the UE is configured to perform both NR V2X communication and LTE V2X communication, but cannot find a frequency which can provide both NR and LTE V2X configuration, of course the UE is supposed to select a frequency providing configuration of either RAT. And the priority of services can be one criterion for the UE to decide the frequency providing configuration of which RAT to be prioritized and selected. 
But, this ‘second-highest priority rule’ may not need to be specified, and can be left to UE implementation, as we only specify the highest priority frequency in LTE.

	LG
	Alt 4
	UE should select one of the frequencies which provide SL configuration of any RAT. Like MBMS, which frequency is prioritized should be up to UE implementation.
Note that Alt 1 is not aligned with legacy MBMS cell reselection in which if multiple frequencies can be selected, which frequency is selected is up to UE implementation.

	ZTE
	Alt2
	According to the concern raised by some companies, UE should at least select the frequency which can provide single RAT V2X configuration in the case that the UE cannot find the highest prioritized the frequency. However, naturally, V2X UE should have this behaviour in the case that the UE is in coverage. When the UE is in coverage, means there is any frequency which can provide V2X configuration, can fulfill S criteria, then the UE should always use the configuration provided by SIB of the frequency. Therefore, no additional specification change is needed.

	Intel
	Alt1
	We think Alt1 is a more natural choice in case there is no frequency which provides both NR and LTE V2Xconfiguration. In any case, rather than over-specifying second-priority and exclusion rules, it makes sense to let the UE prioritize the relevant frequency based on the V2X service priority.

	MediaTek
	Alt 1
	Alt 2 and Alt 3 seem not able to guarantee that the UE prioritises a frequency that can support its highest-priority services; e.g., if the UE’s highest-priority service uses NR SL and the second-priority service uses LTE SL, the UE should prefer to select a frequency supporting NR SL if it cannot find one that supports both RATs.  De-prioritising frequencies that cannot provide any SL RAT leaves open the possibility that the highest-priority remaining frequency would support LTE SL but not NR SL.  Similarly, Alt 3 as described applies whatever V2X SIB is available, without considering which RAT carries the highest-priority service(s).
We see some value in Alt 4 and would be willing to discuss further whether the broadcast/on-demand status of the SIBs should be taken into account as well.  But considering the limited time, Alt 1 is better as a baseline.

	Qualcomm
	Alt 5
	The UE has the ability to operate over V2X absent network-provided configuration.  As such, while Alt 1 and Alt 2 may be included as part of the UE consideration, there may be other factors the UE additionally considers, such as the intended Uu service (e.g., emergency calls)

	Nokia
	Alt 2
	We agree with Ericsson view: If the UE is in-coverage it can obtain both NR and LTE SL configuration. If there are any bands that do not support SL, it should be enough for the UE to not consider those bands for SL communications and simply deprioritize those bands.

	Samsung
	Alt 4
	1) We should stick to the general principle i.e. it is not allowed to use pre-configured SL resources when the UE is in coverage. 
2) If there are multiple candidate frequencies providing either LTE V2X configuration or NR V2X configuration, the prioritization among them should be left to UE implementation. Note that the priority level is just one factor among QoS characteristics so it seems not appropriate to take only priority level into account during cell reselection priority handlings. 
3) Upon selecting a certain frequency which provides either LTE V2X configuration or NR V2X configuration, it seems reasonable to acquire the other RAT V2X configuration via autonomous SIB reading as CATT mentioned. Otherwise, the UE cannot perform both LTE and SL communication simultaneously. 

	Apple
	Alt 2
	There are some merits of Alt 1 and Alt 4 to optimize cell-selection based on service priority or based on whether SI is provided via broadcast or on-demand. However, given the limited time of WI completion, we prefer to just follow legacy 36.304 procedures. We also think such optimizations may not be limited to V2X-services only, so it is better to be discussed as TEI16 instead of in V2X WI.

	Lenovo & Motorola Mobility
	Alt 2
	If there is no frequency which can provide both NR and LTE V2X configuration, e.g. no V2X configuration provided for one specific RAT, we think UE is out-of-coverage for that RAT V2X communication. In this case, V2X communication of the RAT will use pre-configuration to perform V2X communication. And another RAT V2X communication will use NW provided V2X configuration.
If above case is true for Q1, then we think both pre-configuration and NW-provided V2X configuration can fulfill the service requirement, and does not need to prioritize specific RAT according to service priority as in Alt 1.
According to LTE V2X communication principle, UE will prioritize frequency that provide V2X configuration, i.e. de-prioritize frequency that cannot provide any SL configuration. So we think Alt 2 is preferred based on LTE V2X principle, and UE select which frequency (frequency provide LTE V2X configuration, or frequency provide NR V2X configuration) is up to UE implementation.

	Spreadtrum
	Alt 1
	Naturally, UE should select the frequency providing the SL configuration of the RAT based on the priority of the service, however, we agree with vivo that no need to specify the rule as this can be left to UE implementation.



Conclusion:
There are totally 15 companies providing feedback for this question, and the counting result is shown as below:
Alt 1: 6
Alt 2: 5
Alt 4: 3
Alt 5: 1
The result of feedback is still quite divergent, six companies prefer alternative to enhance current frequency prioritization rule, with the consideration of the traffic priority comparison on different RAT. However, other companies think that some exceptional UE behaviour should be avoided, e.g. UE should be avoided to select a frequency which cannot provide any NR or LTE V2X configuration. Since there is no clear majority view, this issue should be still further studied and the corresponding editor’s note will be still kept in the current running CR.
 In coverage/ out of coverage state description
In Rel-14/Rel-15 LTE V2X, UE can be categorized into mode 3 and mode 4 UE. Mode 4 UE can work under both in coverage and out of coverage scenarios. In details, when mode 4 UE is in coverage, it can acquire V2X configuration from SIB; when mode 4 UE is out of coverage, it can use pre-configuration to perform V2X communication, where such UE behaviour is described in TS 36.331. However, the condition of UE’s in coverage and out of coverage should be defined correspondingly. Therefore, in TS 36.304, there is a relevant section to help UE determine when it is in coverage or out of coverage.
When it comes to NR V2X, similarly, there is mode 2 UE which can also work under in coverage and out of coverage. So far, in TS 38.331, the UE behaviour when mode 2 UE is in coverage or out of coverage has already been added into the running CR. Correspondingly, in order to help UE determine when it is in coverage or out of coverage, the relevant section should also be added into 304 specification as well, where it is missing so far.
	TS 36.304 
[bookmark: _Toc12401262]11.4	Cell selection and reselection for sidelink
<text omitted>
If the UE detects at least one cell on the frequency which UE is configured to perform sidelink operation on fulfilling the S criterion in accordance with clause 11.4.1, it shall consider itself to be in-coverage for sidelink operation on that frequency. If the UE cannot detect any cell on that frequency meeting the S criterion, it shall consider itself to be out-of-coverage for sidelink operation on that frequency.
If the UE has selected a cell on a non-serving frequency for sidelink communication or V2X sidelink communication or sidelink discovery announcement, it shall perform additional intra-frequency reselection process to select a better cell for sidelink operation on that frequency in accordance with clause 11.4.1.



Therefore, 
Q2: Does company agree that the description of NR V2X UE determination for its coverage status should be included in both TS 36.304 and TS 38.304 ?
· Yes
· No
	Company
	Option (Yes/No)
	Comments (if any)

	OPPO
	Yes
	

	CATT
	Yes
	

	Ericsson
	Yes
	Determination for LTE coverage status should be included in TS 36.304 (for both LTE V2X UE and NR V2X UE) while that for NR coverage status should be included in TS 38.304 (for NR V2X UE).

	Huawei
	Yes
	

	vivo
	Yes
	

	LG
	Yes
	

	ZTE
	Yes
	

	Intel
	Yes
	

	MediaTek
	Yes
	

	Qualcomm
	Yes
	

	Nokia
	Yes
	

	Samsung
	Yes
	

	Apple
	Yes
	

	Lenovo & Motorola Mobility
	Yes
	

	Spreadtrum
	Yes
	



Conclusion:
There are totally 15 companies providing feedback for this question and all companies agree that the description of NR V2X UE determination for its coverage status should be captured into both TS 36.304 and TS 38.304.
- Yes: 15
- No: 0 
Proposal 1: The description of NR V2X UE determination for its coverage status should be captured into both TS 36.304 and TS 38.304.
Furthermore, for NR V2X UE, so far according to the discussion, it is agreed that an NR V2X UE can perform both NR V2X communication and LTE V2X communication if the UE is configured for both RAT of services. On the other hand, a LTE cell, as well as a NR cell, may be able to provide both NR and LTE V2X configuration. If we refer to coverage state description, when UE determines its coverage status, it should check if the measurement result of any cell above the configured S criterion can be detected on certain frequency. But that is not enough. In addition, on the certain frequency, UE should distinguish the configuration for which RAT (NR V2X configuration or LTE V2X configuration) the cell can provide. In other word, UE should check its coverage status for each RAT respectively. In order to achieve this, in the specification, the UE coverage status should also be described with respect to each RAT independently,i.e. the coverage status of one RAT will not impact the coverage status of the other RAT.
Q3: Does company agree the UE coverage status should be described with respect to each RAT independently ?
· Yes
· No
	Company
	Option (Yes/No)
	Comments (if any)

	OPPO
	Yes
	

	CATT
	Yes
	

	Ericsson
	Yes 
	It makes sense to describe coverage status for each (Uu) RAT independently, but no need for UE to check its coverage status for each RAT respectively. On the contrary, the UE should check that according to priority of each RAT/frequency. Once a suitable cell in a certain RAT/frequency is found, the UE needs not to further search other RATs/frequencies.

	Huawei
	Yes
	

	vivo
	Yes
	

	LG
	Yes
	

	ZTE
	Yes
	

	Intel
	Yes
	

	MediaTek
	Yes
	

	Qualcomm
	Yes
	

	Nokia
	Yes
	

	Samsung
	Yes
	

	Apple
	Yes
	

	Lenovo & Motorola Mobility
	Yes
	

	Spreadtrum
	Yes
	



Conclusion:
There are totally 15 companies providing feedback for this question. All companies agree that the UE coverage status should be described with respect to each RAT independently.
- Yes: 15
- No: 0
Proposal 2: The UE coverage status should be described with respect to each RAT independently in the corresponding CR.
 Limited service related description
During RAN2 #95 meeting, RAN2 has discussed whether the UE can perform V2X communication under limited service state, and make the working assumption that the UE should not operate sidelink vehicle communication when in limited service state, then send LS [3] towards SA2/SA1 to check their view on this issue. According to SA2/SA1 feedback [4], they thought that the LTE V2X UE under limited service state should follow ProSe-enabled Public Safety UE’s behaviour for ProSe Direct Communication, i.e. LTE V2X UE should be allowed to perform V2X communication when fulfilling certain condition under limited service state. As a consequence, the LTE V2X UE behaviour has been described in TS 36.304 as followed:
	TS 36.304
4.3	Service types in Idle Mode
<text omitted>
-	if the UE in RRC_IDLE fulfils the conditions to support sidelink communication or PS related sidelink discovery in limited service state as specified in TS 23.303 [29, 4.5.6], the UE may perform sidelink communication or PS-related sidelink discovery.
-	if the UE in RRC_IDLE fulfils the conditions to support V2X sidelink communication in limited service state as specified in TS23.285 [36, 4.4.8], the UE may perform V2X sidelink communication.



When it comes to NR V2X, such limited service state is also defined in TS 23.287 as followed:
	[bookmark: _Toc19199121]TS 23.287
5.7	Support for V2X communication for UEs in limited service state
For UE in limited service state, as defined in TS 23.122 [13], V2X communication is only allowed over PC5 reference point.
UEs that are authorized to use V2X communication over PC5 reference point shall be able to use V2X communication over PC5 reference point when in limited service state following the principles defined in clause 5.1.2.2 for V2X communication over PC5 reference point when the UE enters in limited service state in 5GS:
-	because UE cannot find a suitable cell of the selected PLMN as described in TS 23.122 [13]; or
-	as the result of receiving one of the following reject reasons defined in TS 23.122 [13]:
-	a "PLMN not allowed" response to a registration request or;
-	a "5GS services not allowed" response to a registration request or service request.
A UE in limited service state shall only use the radio resources and procedure available in CM-IDLE mode for V2X communication over PC5 reference point, for details see TS 36.300 [9] and TS 38.300 [11].
UEs shall not use V2X communication over PC5 reference point using the "operator-managed" radio resources, as specified in clause 5.1.2.1, if the UE has entered in limited service state due to all other situations (e.g. no SIM in the MS, an "illegal MS" or "illegal ME" response to a registration request, or an "IMSI unknown in HLR" response to a registration request) defined in TS 23.122 [13], where the UE is unable to obtain normal service from a PLMN. The UEs may use V2X communication over PC5 reference point using the "non-operator-managed" radio resources, as specified in clause 5.1.2.1, according to the principles defined in clause 5.1.2.2.


Similar to LTE V2X, RAN2 should also discuss whether NR V2X UE can perform NR sidelink communication and/or V2X sidelink communication under limited services state. It is also an acceptable way to send an LS towards SA2 for their feedback.
Q4: When NR V2X UE is under limited service state, what is the UE behaviour ?
Alt 1: NR V2X UE is not allowed to perform either NR V2X communication or LTE V2X communication when it is under limited service state.
Alt 2: NR V2X UE is allowed to perform NR V2X communication and/or LTE V2X communication when it is under limited service state.
Alt 3: Consult with SA1/SA2 on this issue and wait for their feedback.
Alt 4: Others (Please specify)
	Company
	Option (Yes/No)
	Comments (if any)

	OPPO
	Alt2
	It will be weird that UE is allowed to perform NR or LTE V2X communication out of coverage, but not in limited service state assuming UE is already authorized.

	CATT
	Alt2
	Whether the UE is allowed to perform V2X communication only bases on authorizing. It should not be impacted by UE state.

	Ericsson
	Alt2
	The LTE principle could be reused here.

	Huawei
	Alt2
	Given that this has already been defined in 23.287, we can capture it to 38.304, i.e. NR V2X UE should be allowed to perform V2X communication when fulfilling certain condition under limited service state, which is similar as in LTE.

	vivo
	Alt2 
	It seems there is no difference about the situation here between LTE and NR and we can simply follow LTE principle. 

	LG
	Alt2
	LTE principle could be reused.

	ZTE
	Alt2
	Agree with OPPO, LTE principle could be reused.

	Intel
	Alt2
	We see no reason to not follow LTE behavior.

	MediaTek
	Alt 2
	We also understand that the situations for LTE and NR are similar and we can follow the same behaviour as LTE.

	Qualcomm
	Alt 2
	The criteria delineated in the TS 23.287 text cited provides limited service requirements.  As such, an LS to SA2/SA1 does not seem necessary. 

	Nokia
	Alt 2
	Reuse of LTE principle

	Samsung
	Alt2
	

	Apple
	Alt2
	Reuse LTE principle

	Lenovo & Motorola Mobility
	Alt 2
	Reuse LTE principle is preferred

	Spreadtrum
	Alt2
	Reuse LTE principle.



Conclusion:
There are totally 15 companies providing feedback for this question. All companies agree that when UE is under limited service state, the UE is allowed to perform NR V2X communication and/or LTE V2X communication.
- Yes: 15
- No: 0
Proposal 3: When NR V2X UE is under limited service state, the UE is allowed to perform NR V2X communication and/or LTE V2X communication.
[bookmark: _Toc458380524][bookmark: _Toc458380516]Conclusion
Thanks all companies who are participating this email discussion and providing valuable feedback. Based on companies’ comment, the following proposals can be given:
Proposal 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 2: The UE coverage status should be described with respect to each RAT independently in the corresponding CR.
[bookmark: _In-sequence_SDU_delivery]Proposal 3: When NR V2X UE is under limited service state, the UE is allowed to perform NR V2X communication and/or LTE V2X communication.
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