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1 Introduction
This contribution intended to address the following FFS on PC5 RRC:
FFS#1: need for PC5-RRC state

1: 
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
FFS#2: whether AS configuration can be stored in SL UE context

- 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.
FFS#3: whether capability and AS configuration can be multiplexed in the same MAC PDU
1: 
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.

FFS#4: security key and MAC handling upon PC5 RRC release
2:
Upon the PC5-RRC connection release, the UE performs the following actions: 1) Discard any associated SL UE context, if any; 2) Release all associated SLRBs configuration including release of the RLC entity and the associated PDCP entity and SDAP; and 3) Indicate the release of the PC5-RRC connection to upper layers (e.g. PC5-S entity) if PC5-RRC connection release is triggered by AS-layer. FFS on behaviour for MAC layer, security keys and relevant timers (if any).

2 Discussion  
FFS#1: need for PC5-RRC state

We don’t see the necessity to introduce PC5 RRC state. In NR Uu, different RRC states (i.e. CONNECTED, IDLE and INACTIVE) were introduced because of the following reasons:

· State dependent handlings on UE contexts (e.g. whether RAN or CN store UE context)

· State dependent UE behaviors (e.g. the UE performs paging, cell selection and tracking area update in IDLE while the UE performs handover in CONNECTED). 

However, we don’t identify such state dependence for PC5 RRC. According to current agreement, the PC5 RRC connection establishment and release does not require explicit RRC message. Correspondingly, the UE contexts of PC5 RRC are created after PC5-S link is established and released after PC5-S link is release. Therefore, we prefer to refer to PC5-S state for unicast operation. 
Observation 1: Unlike Uu, there is no state dependent UE context handling and UE behaviour specified for PC5
Proposal 1: Do not specify PC5-RRC state for unicast operation, and refer to PC5-S state 
FFS#2: whether AS configuration can be stored in SL UE context
We have agreed that SL UE context may include SL UE capability of the destination UE. With regards to AS configuration, we tend to agree that it is beneficial to include it in SL UE context so that delta configuration can be allowed for SL AS connection establishment and communication. This could achieve benefit of reducing SL PC5 RRC signalling overhead. Meanwhile, we think it is necessary to clarify that the AS configuration should be per PC5 link, instead of per-UE. That is because multiple PC5 RRC link can be established in the same UE pair, and their AS configuration can be different. The delta configuration can only be applied on top of per link AS configuration. Thus, SL UE context should include per-link AS configuration. 
Observation 2: It is beneficial to include AS configuration information in SL UE context so that delta configuration can be allowed for SL AS connection establishment and communication.
Observation 3: Because the delta configuration can only be applied on top of per link AS configuration, it is necessary to clarify that the AS configuration should be per PC5 link included in SL UE context, instead of per-UE. 

Proposal 2: per-link AS configuration of the destination UE is stored in SL UE context 
FFS#3: whether capability and AS configuration can be multiplexed in the same MAC PDU
In NR Uu, two separate RRC messages can be multiplexed in the same MAC PDU. Then one RRC procedure can be performed along with the other RRC procedure. We think this basic approach can also be reused in PC5-RRC to reduce round-trip latency. One concern is that if security is not activated, then AS configuration which may include private UE information can’t be multiplexed with capability message. However, SA3 LS [1] has indicated RAN2 that security is setup before PC5 RRC establishment. Therefore, we don’t see any issue for it. 
Observation 4: According to LS from SA3, security is setup before PC-5 RRC establishment. 

Proposal 3: RRC messages for capability transfer and for AS-layer configuration can be multiplexed in the same MAC PDU, to reduce round-trip latency. 
FFS#4: security key and MAC handling upon PC5 RRC release

Upon release of Uu RRC connection, the UE discards the security keys. We think PC5 RRC release can follow the similar behaviour. Meanwhile, please note that no link recovery mechanism for PC5 RRC will be introduced in this release. Therefore, it makes sense to discard the keys associated with that particular link.
Observation 5: Because no link recovery mechanism for PC5 RRC will be introduced in this release, it makes sense to discard the keys associated with that particular link.
Proposal 4: Upon declaration of PC5-RRC release, the UE discards security key configured specific for the released unicast SL (if any).
With regards to the question whether MAC is reset, we think this question is related to the MAC entity modelling of SL. One modelling is that there is only one MAC entity for the TX node; while another understanding is that there are multiple MAC entities associated with each PC5 RRC links. Note that RAN2 made below agreements on LCP in RAN2#108 [2]:
Agreements on starvation avoidance: 

1: 
Starvation avoidance in SL-LCP is applied to a UE in all states/coverage scenarios (i.e. RRC_CONNECTED, RRC_INACTIVE/RRC_IDLE, and OOC).

2:
A UE can be configured with starvation avoidance parameters in a SLRB configuration in dedicated RRC signalling, SIB, or preconfiguration (depending on the UE state/coverage).

3:
Each SL LCH is (pre)configured with a prioritized bit rate (PBR) and bucket size duration (BSD).

4:
For each SL LCH, a UE maintains a variable (e.g. Bj) representing the bucket level at each instance of the SL LCP procedure.

5:
A UE selects the destination L2 ID with highest priority LCH having Bj>0 among the LCHs having data available for transmission.

6:
If there are no LCHs with Bj>0, the UE selects the destination L2 ID having the LCH with highest priority among the LCHs having data available for transmission.

7:
In case of multiple destination L2 IDs having LCH with same priority and Bj>0, it is up to UE implementation to selects which destination L2 ID.
We think the highlighted part implies that MAC entity of PC5-RRC is per UE. Then, upon declaration of PC5-RRC release, it doesn’t make sense to reset whole MAC because the same source-destination pair may have multiple PC5-RRC links.

Proposal 5: Upon declaration of PC5-RRC release, MAC is not reset if at least one PC5 link is active.
3 Summary
In the contribution, we discuss remaining issues of PC5 RRC. We propose:  

Observation 1: Unlike Uu, there is no state dependent UE context handling and UE behaviour specified for PC5
Observation 2: It is beneficial to include AS configuration information in SL UE context so that delta configuration can be allowed for SL AS connection establishment and communication.
Observation 3: Because the delta configuration can only be applied on top of per link AS configuration, it is necessary to clarify that the AS configuration should be per PC5 link included in SL UE context, instead of per-UE. 

Observation 4: According to LS from SA3, security is setup before PC-5 RRC establishment. 

Observation 5: Because no link recovery mechanism for PC5 RRC will be introduced in this release, it makes sense to discard the keys associated with that particular link.
Proposal 1: Do not specify PC5-RRC state for unicast operation, and refer to PC5-S state 
Proposal 2: per-link AS configuration of the destination UE is stored in SL UE context 
Proposal 3: RRC messages for capability transfer and for AS-layer configuration can be multiplexed in the same MAC PDU, to reduce round-trip latency. 
Proposal 4: Upon declaration of PC5-RRC release, the UE discards security key configured specific for the released unicast SL (if any).

Proposal 5: Upon declaration of PC5-RRC release, MAC is not reset if at least one PC5 link is active.
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