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1 Introduction
This document lists the remaining issues on RRC that need to be solved in order to complete the 5G V2X with NR sidelink WI on time. With the progress of both RAN2 and other WGs, this list is going to be updated with possible issues to be added or removed, in order to reflect the progress. Recommendation on which issues to be solved in this meeting is also provided.
2 List of remaining issues on RRC
2.1 Issues for Uu RRC specific for NR SL communication
· V2X specific SIB design
[Issue 2.1-1]
Can the validity area concept also apply to the dedicated mode-2 resource pool?
[Issue 2.1-2]
Should SI request for RRC_CONNECTED UEs to be designed also apply to V2X-specific SIB (i.e. any configurations in V2X-specific SIB necessarily used by RRC_CONNECTED UE as well)?
 [Issue 2.1-3]
How does an RRC_IDLE/IACTIVE UE configured to transmit NR SL behave, before it acquires the on-demand V2X-specific SIB not broadcast by the cell chosen for NR SL via SI request?
 [Issue 2.1-4]
What is the intended “Actions upon reception of V2X-specific SIB”? 

 [Issue 2.1-5]
What are the specific configurations that need to be included in V2X-specific SIB (with RAN1 dependency)?

· Connection Control in Uu specific for NR SL
[Issue 2.1-6]
Should there be any RRC connection establishment condition to be introduced specifically for NR SL communication? 
[Issue 2.1-7]
How to manage the ng-RAN configured SLRBs (if any) during the transition between different RRC status (e.g. upon reception of RRCsetup, RRCResume, RRCReestablishment and RRCRelease). 
· Dedicated SL configuration in RRC reconfiguration
[Issue 2.1-8]
What should be the specific dedicated SL configurations in RRC reconfiguration message? 
[Issue 2.1-9] 
What should be included in the dedicated SL configuration included in ReconfigurationWithSync for the handover case? 
[Issue 2.1-10] 
Should the dedicated LTE SL configurations and dedicated NR SL configurations be signalled in the form of containers for the cross-RAT configuration case (NR ( LTE SL and LTE ( NR SL)?

· Sidelink UE information reporting

[Issue 2.1-11]
What are the triggers for the NR Sidelink UE information reporting?
[Issue 2.1-12]
What specific information should be included in the NR Sidelink UE information? 
[Issue 2.1-13]
In terms of cross-RAT controlling, should the Sidelink UE information for NR and that for LTE be reported via two different messages or two different IEs in each of 38.331 and 36.331? 
[Issue 2.1-13a]
Is LTE Sidelink UE Information also in a container way for NR Uu controlling LTE SL?
· Measurement and reporting in Uu specific for NR SL

[Issue 2.1-14]
Is CBR measurement and reporting still needed for NR SL? If yes, what do the details look like (e.g. granularity, periodic/event triggered, trigger conditions, etc.; with RAN1 dependency)?

· UE Assistance information for NR SL
[Issue 2.1-15]
What are the triggers for NR UE assistance information reporting?
[Issue 2.1-16]
For NR UE assistance information, how to describe the QoS information (e.g. SL LCID, PC5 QoS profile, PFI, etc.)?
[Issue 2.1-17]
What are the granularity of the periodicity and time offset in NR UE assistance information (with subframe as the granularity for LTE V2X SL)?

2.2 Issues for PC5 RRC design
· General condition for SL operation in SL
[Issue 2.2-1]
Do we need AS conditions in which the UE is allowed to perform NR SL communication (e.g. similar to those of 36.331, 5.10.1d)?
· PC5-RRC design (message + procedure)
[Issue 2.2-2]
Is it necessary to have an explicit RRC connection establishment procedure over NR SL between the two UEs in unicast?

[Issue 2.2-3]
How many SL-SRBs are needed; are they NW configured or specified/fixed?
[Issue 2.2-4]
What specific UE capability needs to be exchanged between the peer UEs involved in unicast?
[Issue 2.2-5]
What are the triggers for the one-way/two-way UE capability exchange procedure (if really any UE capability is identified)?
[Issue 2.2-6]
What specific AS configuration needs to be exchanged between the peer UEs involved in unicast (e.g. SLRB configurations, etc.; with RAN1 dependency)?
[Issue 2.2-7]
What are the triggers for the SL AS configuration exchange procedure?

[Issue 2.2-8]
Should the SL UE capability (if really any) and/or UE AS configurations be exchanged in a per DST manner, or in a per target UE manner (with the consideration on SA2’s conclusion that which DSTs are for the same target UE is invisible). 

[Issue 2.2-9]
What needs to be included in the PC5 AS configuration Failure message? 

[Issue 2.2-10]
What is the intended UE behaviour when it judges that SL AS configuration failure occurs?

[Issue 2.2-11]
What is the intended UE behaviour when it judges that RRC re-configuration failure/RLF occurs in Uu?

[Issue 2.2-12]
Should PC5-S signalling be carried by PC5 RRC message or transmitted as UP data?
[Issue 2.2-13]
What are the RAN2 impacts on the security aspects for PC5-RRC message (with SA3 dependency).

[Issue 2.2-14]
Are there any groupcast/broadcast PC5 RRC message needed (e.g. MIB-SL-V2X, etc.).

[Issue 2.1-15]
Is there any form of RRM measurement and reporting over PC5 needed for SL unicast (with RAN1 dependency)? 

· PC5 RLM/RLF
[Issue 2.2-16]
What can be used as criterion for the PC5 RLF judgement (e.g. IS/OOS indication, RLC AM failure, etc.)?

[Issue 2.2-17]
What is the intended UE behaviour on the PC5 RLF recovery in the AS?

[Issue 2.2-16]
How to coordinate link management procedure in AS and in upper layers (e.g. what if different decisions made by AS and upper layers about RLF, etc.)?

· SLRB addition/modification/release
[Issue 2.2-19]
How to indicate the PC5 QoS flow(s) to SL-DRB mapping for RRC_CONNECTED, RRC_IDLE/INACTIVE and OoC cases, respectively (e.g. via PFI, specific QoS parameters, etc.)?

[Issue 2.2-20]
What is the QoS information reported to request SL-DRB configuration by RRC_CONNECTED UEs?
[Issue 2.2-21]
How many/in which granularity should the SDAP entity be (pre)configured?

[Issue 2.2-22]
When should the SL-DRB be established/modified/release by the UE for RRC_CONNECTED, RRC_IDLE/INACTIVE and OoC cases, respectively (i.e. intended UE behaviour on SLRB management)?

[Issue 2.2-23]
What are the detailed SL-DRB related parameters that need to be exchanged between the two peer UEs in SL unicast?

[Issue 2.2-24]
Should the SL-DRB configuration be modelled in a similar way as in NR Uu from a signalling point of view (e.g. radio bearer config. + RLC config., etc.)?
[Issue 2.2-25]
Relationship between SLRB and {DST ID, SRC ID} pair, and the choice between uni-directional and bi-directional SLRB models. 
· NR SL communication transmission and reception procedure
[Issue 2.2-26]
Is the inter-carrier SL resource pool configuration still supported in this Release?
[Issue 2.2-27]
Do we enable other forms of dedicated RX resource pool configuration, besides that included in HO CMD?
[Issue 2.2-28]
What are the conditions that the UE shall use the RX resource pools configured respectively in SIB, pre-configuration and dedicated signalling (if supported)?

[Issue 2.2-29]
What are the conditions that the UE shall use the scheduling Tx pool, Normal mode-2 Tx pool and exceptional Tx pool, respectively in dedicated signalling, V2X-specific SIB and pre-configuration? 

[Issue 2.2-30]
Is any form of resource pool selection among multiple resource pool configurations still needed in this release (e.g. zone-based selection, etc.)?

· SL synchronization procedure
[Issue 2.2-31]
How many synchronization references are defined for NR SL, and what are the priorities of them for synchronization reference selection (with RAN1 dependency)? 

[Issue 2.2-32]
In which cases shall the SLSS transmission be initiated (with RAN1 dependency)?

[Issue 2.2-33]
How should the DFN be calculated when GNSS is selected as the synchronization reference?
3 Conclusion

In this document, we listed critical issues related to RRC for 5G V2X with NR sidelink; they need to be addressed in order to complete the WI on time. On top of what are listed above, RAN2 is recommended to prioritize settling the issues highlighted above (in cyan) in this meeting.  
[Recommendation]: RAN2 is suggested to prioritize settling the issues listed and highlighted within this document in this meeting. 
Appendix: RAN2 agreements till now on RRC
A.1
Agreements for Uu RRC specific for NR SL communication

· V2X specific SIB design
	Agreements already reached in WI phase
(RAN2 #105b)

· NR SIB validity mechanism is reused to enable validity area for SL resource pool configured via broadcasted system information.


· LTE Uu supports configuration for NR mode-2 operation through RRC signaling and through SIB signaling. However, on demand or per valid area mode-2 configuration via SIB signaling is not supported.

· New system information block type should be designed to support NR sidelink Tx and Rx resource pool configuration via LTE Uu. New system information will be defined as container (OCTET STRING) and actual information will follow what is defined in NR RRC.

· Separate system information block should be designed to support LTE resource pool configuration via NR Uu. It will be defined as a container (OCTET STRING) and actual information follows what defined in LTE RRC.
(RAN2 #106)

· 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.


· Connection Control in Uu specific for NR SL

	Agreements already reached in WI phase
None


· Dedicated SL configuration in RRC reconfiguration

	Agreements already reached in WI phase
(RAN2 #105b)

· LTE Uu supports configuration for NR mode-2 operation through RRC signaling and through SIB signaling. However, on demand or per valid area mode-2 configuration via SIB signaling is not supported.

· eNB should be able to configure the NR V2X mode 2 sidelink resource pool or type 1 configured grant for NR V2X sidelink communication via dedicated signalling.

· gNB should be able to configure the LTE V2X mode 4 sidelink resource pool via dedicated signalling. In addition, gNB should be able to configure mode3 SL resources via dedicated signaling. It will be defined as a container (OCTET STRING) and actual information follows what defined in LTE RRC.
(RAN2 #106)

· As in LTE V2X, when configured in mode 1, UE use exceptional pool in the following cases:

i)  When UE detect Uu physical layer problems or radio link failure.


ii) Before UE finish the initiated connection (re)establishment.


iii) During handover


· Sidelink UE information reporting

	Agreements already reached in WI phase
(RAN2 #105b)

· NR Sidelink UE information and/or NR UE Assistance information will be transmitted as container (OCTET STRING) and actual information will be defined in NR RRC. [This is for “LTE Uu controlling NR SL”]
(RAN2 #106)

· No need to explicitly include cast type information in SL BSR. The UE can report the cast type of each destination in the SidelinkUEInformation.


· Measurement and reporting in Uu specific for NR SL

	Agreements already reached in WI phase
None.


· UE Assistance information for NR SL
	Agreements already reached in WI phase
(RAN2 #105b)

· Support UE assistance information reporting on traffic pattern, including information on periodicity, time offset, message size, QoS info (details are FFS), and destination id.
· NR Sidelink UE information and/or NR UE Assistance information will be transmitted as container (OCTET STRING) and actual information will be defined in NR RRC. [This is for “LTE Uu controlling NR SL”]


A.2
Agreements for PC5 RRC design
· General condition for SL operation in SL
	Agreements already reached in WI phase
None.


· PC5-RRC design (message + procedure)
	Agreements already reached in WI phase
(RAN2 #105b)

· PC5-RRC connection is needed to establish SL UE context. Synchronization of SL UE context between two UEs is supported by the concept of PC5-RRC connection.


- Need for PC5-RRC state is FFS.



> Option 1: Define PC5-RRC state for unicast operation.



> Option 2: Refer to PC5-S state for unicast operation


- SL UE context may include at least SL UE capability of the destination UE.



> FFS whether AS configuration information can be also stored in SL UE context.


- UE context is per destination UE.



> It is considered that UE may store UE capability of the destination UE for a newly 



coming service between UEs in unicast.



> It may depend on SA2 discussion related to layer-2 ID allocation. RAN2 will come 



back if there is a problem based on SA2 progress.


- FFS whether explicit PC5-RRC connection establishment procedure is needed or not.
· Security aspect comes back after SA3 progress (if there is any issue/problem).

· Separate RRC messages are defined capability transfer and for AS-layer configuration. FFS on whether the two messages can be transmitted together in the same MAC PDU.

· Set the following 2a, 2b and 2c as RAN2 working assumption:

· Do not encapsulate PC5-S message related to link setup into PC5-RRC message for AS-layer configuration.

· PC5-RRC message for AS-layer configuration is not to be sent unprotected, so is not to be sent together with PC5-S messages like Direct Communication Request.

· Do not encapsulate PC5-S message related to link setup into PC5-RRC message for capability information.
(RAN2 #106)

· Need bi-directional procedure for capability transfer procedure for bi-directional SL traffic.

· Working assumption: both bi-directional one-way procedure and two-way procedure for capability transfer are allowed. FFS on how to support in details.

· Need bi-directional procedure for AS-layer configuration procedure for bi-directional SL traffic.

· Apply the two-way procedure to bi-directional AS-layer configuration, but no need for figure in RRC specification correspondingly.

· Need to handle failure case for AS-layer configuration. Explicit failure message is used as baseline. Timer-based solution is also needed on top of explicit failure message.


· PC5 RLM/RLF
	Agreements already reached in WI phase
(RAN2 #106)

· Even though transmission of sidelink signal occur irregularly, RAN2 assumes that the physical layer provides periodic indications of IS/OOS to the upper layer as in Uu RLM.

· From RAN2 perspective, both side UEs perform RLM/RLF detection mechanism. FFS on whether periodic indications of IS/OOS based RLM/RLF is reused or any additional new mechanism is needed.


· SLRB addition/modification/release
	Agreements already reached in WI phase
(RAN2 #106)

· Stick to SI phase conclusion that SLRB configurations should be NW-configured and/or pre-configured for NR SL.

· For an RRC_CONNECTED UE, for transmission of a new PC5 QoS flow, it may report the QoS information of the PC5 QoS flow via RRC dedicated signalling to the gNB/ng-eNB. FFS on the exact timing about when UE initiates.

· For an RRC_CONNECTED UE, the gNB/ng-eNB may provide SLRB configurations and configure the mapping of PC5 QoS flow to SLRB via RRC dedicated signalling, based on the QoS information reported by the UE. The UE can establishes/reconfigures the SLRB only after receiving the SLRB configuration. FFS when the UE establishes/reconfigures the SLRB.

· FFS what the reported QoS information is (e.g. PFI, PC5 QoS profile, etc.) and what is used to realize the PC5 QoS flow to SLRB mapping (e.g. PFI to SLRB mapping, QoS profile to SLRB mapping, etc.), depending on SA2 conclusion on how PFI is assigned.

· For RRC_IDLE/INACTIVE UEs, the gNB/ng-eNB may provide SLRB configurations and configure the PC5 QoS profile to SLRB mapping via V2X-specific SIB. When an RRC_IDLE/INACTIVE UE initiates the transmission of a new PC5 QoS flow, it establishes the SLRB associated with the PC5 QoS profile of that flow based on SIB configuration.

· FFS how to describe each PC5 QoS profile in the SIB, pending SA2’s final conclusion on what PC5 QoS parameters are included in a PC5 QoS profile.

· For OoC UEs, SLRB configurations and the mapping of PC5 QoS profile to SLRB are pre-configured. When an OoC UE initiates the transmission of a new PC5 QoS flow, it establishes the SLRB associated with the flow based on pre-configuration.

· FFS what is used to realize for PC5 QoS flow to SLRB mapping in pre-configuration (e.g. PFI to SLRB mapping, QoS profile to SLRB mapping, etc.), depending on SA2 conclusion on how PFI is assigned.

· For SL unicast of a UE, the NW-configured/pre-configured SLRBs configurations include the SLRB parameters that are only related to TX, as well as the SLRB parameters that are related to both TX and RX and need to be aligned with the peer UEs.

· For SL unicast, the initiating UE informs the peer UE of SLRB parameters that are related to both TX and RX and need to be aligned with the peer UEs. FFS on the detailed parameters.

· For SL unicast, do not allow a UE to configure “SLRB parameters only related to TX” for the peer UE in SL via PC5 RRC message. FFS how to handle SRLB parameters only related to RX.

· For SL groupcast and/or broadcast, the NW-configured/preconfigured SLRBs include the SLRB parameters that are only related to TX.

· Those SLRB parameters which are related to both TX and RX and thus need to be aligned between a UE and all its peer UE(s) should be fixed in the Spec for SL groupcast and broadcast.

· For SL broadcast, how to set SLRB parameters only related to RX is up to UE implementation. FFS for groupcast case.

· SLRB configurations should be (pre-)configured for SL unicast, groupcast/broadcast separately. FFS on the need of separate SLRB configurations between groupcast and broadcast.


· NR SL communication transmission and reception procedure
	Agreements already reached in WI phase
(RAN2 #106)

· As in LTE V2X, NR V2X adopts the concept of exception pool.

· As in LTE V2X, when configured in mode 1, UE use exceptional pool in the following cases:

i) When UE detect Uu physical layer problems or radio link failure.

ii) Before UE finish the initiated connection (re)establishment.

iii) During handover

· As in LTE V2X, if UE is not configured in mode 1, UE use exceptional pool when the sensing results for the normal TX resource pool is not available.


· SL synchronization procedure
	Agreements already reached in WI phase
(RAN2 #106)

· Synchronization reference resource needs to be indicated for each resource pool.


· DFN calculation on NR SL
	Agreements already reached in WI phase
None.
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