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1 Introduction

In this paper we further discuss whether V2X SI can be delivered via dedicated signalling and how does it impact the SRLB configuration upon RRC state transition. In addition we propose one solution to resolve the cell reselection problem due to the agreement that V2X SI can be provided via on-demand manner. Finally one correction is proposed for the agreement on cell reselection priority.
2 Discussion
2.1 V2X-SIB delivery in RRC_CONNECTED 

SIB delivery via dedicated signalling is feasible in NR in Rel15 because it is possible that serving BWP is not configured with common search space while some SIBs has to be updated e.g. SIB1 or ETWS/CMAS message. Currently dedicatedSystemInformationDelivery IE can only be used to transfer SIB6, SIB7 and SIB8. The general description is captured in section 5.2.1 in 38.331 as following:
[image: image1.emf]
Observation 1 SIB delivery via dedicated signalling is adopted in NR but only limited to SIB6, SIB7 and SIB8.

In section 5.3.5.3 of 38.331 following text says once IE dedicatedSystemInformationDelivery is received via RRCRECONFIGURATION message it will follow same procedure as UE acquires the same SIB(s) via broadcast signaling:
[image: image2.png]1> if the RRCReconfiguration message includes the dedicatedSystemInformationDelivery:

2> perform the action upon reception of System Information as specified in 5.2.2.4;




Hence our understanding is that SIB validity rule in section 5.2.2.2.1 of 38.331 can be also applied to the SIBs received via dedicated signalling i.e. the validity of SIBs is not impacted by RRC state transition. SIBs received via dedicated signalling is still valid when UE enters RRC_IDLE or RRC_INACTIVE as long as condition in section5.2.2.2.1 is met.
Observation 2 SIBs received in dedicated signalling could be still valid as long as condition in section 5.2.2.2.1 of 38.331 is met 

If SIBs for V2X-SIBs can be also delivered via dedicated signalling, then according to observation2, it will be still valid when UE enters RRC_IDLE/INACTIVE state. One of the benefits is that it could help to improve the service continuity during RRC state transition.

At RAN2#107bis meeting we have following agreement:

Agreements on SLRB configuration and UE state transition: 
1: 
When UE performs state transition, the mapping between PC5 QoS profile and SLRB should follow the SLRB configurations of the new UE state. FFS for the UE behavior before the acquisition of new configuration.
When UE transits from RRC_CONNECTED state to RRC_IDLE/INACTIVE state, some company think UE can continue with its original configuration from RRC_CONNECTED until UE acquire SIBs in RRC_IDLE/INACTIVE state. The problem here is that we need some exceptional rule for dedicated SLRB configuration. This is because normally UE will clear dedicated RRC configuration when it enters RRC_IDLE state. Some RRC configuration is stored when UE enters RRC_INACTIVE state, but these stored configuration is not used during RRC_INACTIVE state until they are restored during RRC RESUME procedure. So once UE enter RRC_IDLE or RRC_INACTIVE state, dedicated SLRB configuration will be gone. And if there is no valid version of V2X-SIB then there is time gap because UE need spend some time to acquire the V2X-SIBs. If V2X-SIBs are provided on-demand, the situation will be worse. However if UE already has a valid version V2X-SIBs in RRC_CONNECTED state, then this issue is resolved because UE can start to use SLRB configuration of stored V2X-SIBs immediately i.e. there is no gap at all. As explained in the beginning in some case e.g. BWP without CSS, the only way to get SIB is via dedicated signalling.
If UE enters RRC_CONNECTED state from RRC_IDLE/INACTIVE state UE should follow SLRB configuration in RRC_CONNECTED state according to agreement in RAN2#107bis. But network will not send dedicated signalling until it was indicated that UE wants to continue with current service i.e. at least one hand shake is needed for UE to get dedicated SLRB configuration. During this period of time the only valid SLRB configuration is from V2X-SIBs UE acquired in RRC_IDLE/INACTIVE state. If UE doesn’t continue with the stored SLRB configuration, the service will be interrupted.
Proposal 1 SIB(s) for V2X/NR sidelink transmission can be delivered via dedicated signalling

Proposal 2 When UE enters RRC_IDLE/INACTIVE state from RRC_CONNECTED UE follow SLRB configuration of stored SIBs immediately.
Proposal 3 When UE enters RRC_CONNECTED from RRC_IDLE/IACTIVE state UE follow SLRB configuration of stored SIBs until dedicated signalling is received

2.2 Cell reselection issue due to on-demand V2X-SIBs 

2.2.1 V2X SI provided on-demand

Agreement in #106meeting:

Agreements on SL configurations: 

1: 
For idle/inactive UE, NR V2X SI can be provided on-demand. It is a network decision whether the NR V2X SI is broadcast at a given time. FFS for connected UE.

Agreement in #107bis meeting:

2, In NR cell, NR SI including LTE V2X SI can be provided on-demand (like any other SI).

These above 2 agreements show V2X-SIBs for both LTE and NR can be provided on-demand.

In RAN2#107bis meeting when document [1] is discussed, one open issue is left as following:
Proposal 3: RAN2 to discuss how to handle the case where the V2X SI is provided on-demand and the UE is not able to judge whether there is only anchor carrier configuration.

If V2X SI is not broadcast in neighboring cell and if UE in RRC_IDLE/INACTIVE state wants to acquire the V2X SI to identify frequency priority for cell reselection, the only way is to send SI request to the network. The problem is that in order to send SI Request to network, UE has to camp on that cell first. So it become a chicken-egg issue. There are 3 alternatives in [1] as following:
Alt1: Introduce a limitation that if the NR V2X SI only provides the anchor carrier configuration, it should not be provided on-demand

Alt2: If the NR V2X SI is provided on-demand, then the UE does not prioritize this cell

Alt3: Leave it to UE implementation

Alt1 is feasible to some extent. Based on SIB1 of neighbouring cell, UE then can know whether the V2X SI contain anchor carrier only or there are some intra/inter-frequency configuration. But for UE configured to perform either V2X or NR sidelink transmission, it doesn’t know V2X SI in neighbouring cell is for which RATs broadcast which result in misjudgement of the frequency priority according RAN2’s agreement so far.  The consequence of Alt2 is that carrier(s) providing V2X service could not be prioritized at all. Alt3 is not feasible in case NR V2X SI is provided on-demand since there is chicken-egg issue.
If UE can get information about V2X SI of neighbouring cell from serving cell, then UE can judge in advance even V2X SI is provided on-demand in neighbouring cell i.e. it is not broadcast yet. Actually anchor frequency list broadcast in serving frequency will serve this purpose. Nevertheless it has similar problem as listed Alt1 above. So in order to resolve this problem we can add more information in anchor frequency list to tell UE the RAT information of V2X SI in that frequency,
Proposal 4 To introduce RAT information of V2X SI in anchor frequency of serving cell
2.2.2 Cell reselection priority
Regarding cell reselection priority RAN2 had following agreement in RAN2#107 meeting:
When V2X UE performs cell reselection, the carrier providing both NR and LTE SL may be prioritized than the carrier only providing NR or LTE SL if the UE is configured by upper layer to perform SL communication for both LTE V2X service and NR V2X service. If the UE is configured by upper layer to perform only NR V2X, the carrier providing NR V2X may be prioritized.

In order to make it clear this agreement could be split into following cases:

	Case 
	Frequency broadcasting V2X SI for both RAT
	Frequency broadcasting V2X SI for single RAT

	UE is configured to perform both V2X and NR sidelink transmission
	Highest priority
	2nd Highest priority？

	UE is configured to perform either V2X or NR sidelink transmission
	Highest priority
	Highest priority for the matched RAT


So the question is how to treat the frequency broadcasting V2X SI for single RAT if UE is configured to perform both?
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Figure 2.2.2
In this example in Figure 2.2.2 F1 broadcast V2X SI for both RAT, F2 broadcast V2X for e.g. only NR SL and F3 doesn’t broadcast any V2X SI. The UE is configured to perform sidelink transmission for both LTE and NR. When UE is located in overlapping area of F1, F2 and F3, F1 should be prioritized. It doesn’t really matter whether F2 is prioritized or not since the outcome is the same. But when UE moves to overlapping area of F2 and F3, then logically F2 should be prioritized over F3. 
Proposal 5 In addition, When V2X UE performs cell reselection, the carrier providing either NR or LTE SL may be prioritized than the carrier without V2X SI if the UE is configured by upper layer to perform SL communication for both LTE V2X service and NR V2X service
3 Conclusion
Observation 1 SIB delivery via dedicated signalling is adopted in NR but only limited to SIB6, SIB7 and SIB8.

Observation 2 SIBs received in dedicated signalling could be still valid as long as condition in section 5.2.2.2.1 of 38.331 is met 

Proposal 1 SIB(s) for V2X/NR sidelink transmission can be delivered via dedicated signalling

Proposal 2 When UE enters RRC_IDLE/INACTIVE state from RRC_CONNECTED UE follow SLRB configuration of stored SIBs immediately.

Proposal 3 When UE enters RRC_CONNECTED from RRC_IDLE/IACTIVE state UE follow SLRB configuration of stored SIBs until dedicated signalling is received

Proposal 4 To introduce RAT information of V2X SI in anchor frequency of serving cell

Proposal 5 In addition, When V2X UE performs cell reselection, the carrier providing either NR or LTE SL may be prioritized than the carrier without V2X SI if the UE is configured by upper layer to perform SL communication for both LTE V2X service and NR V2X service
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