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1 Introduction

Regarding NR V2X PC5 RRC aspects, open issues include following.
1) Whether the AS layer connection establishment procedure is needed for SL unicast

2) QoS handling on SL SRB

3) Whether to support multiple PC5-S connections over one PC5 RRC connection
4) Need for PC5 RRC state is FFS.

5) PC5 RRC signaling in groupcast manner for SL groupcast
6) Handling of SL AS configuration failure

Here in this contribution, we try to analyze these issues and also present our opinions.

2 Discussion 
2.1 AS layer connection establishment over PC5
For NR V2X unicast transmission, upper layer will have a communication establishment procedure as designed in Prose one-to-one communication. For AS layer, an equivalent procedure is considered as duplication and should be avoided.
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Figure 1. General MCS flow of upper layer signaling and RRC signaling over PC5 interface
As shown in Figure 1, the pair of UE discover each other through the discovery procedure defined in upper layer spec. Besides, a one to one communication establishment procedure is also performed. Then two peer UE(s) derive the AS layer UE ID(s) from application layer UE ID(s). Here AS layer ID comprises of layer 2 UE ID(s) used in MAC (if any) and layer 1 UE ID(s) used in PHY. In Prose communication, upper layer UE ID is directly used as layer 2 UE ID [1]. And 8 LSB bits of layer 2 UE ID is used in physical layer. Alternatively, the AS layer UE ID could also be carried in upper layer signaling if derivation is not applied. With the knowledge of AS layer ID information, UE pair is able to start RRC signaling exchange with layer 2 ID carried in MAC header and/or layer 1 ID carried in physical layer. 
Note that since at this time point no dedicated configuration is done yet between the UE pair, the whole or partial PC5-S one-to-one communication establishment is handled in broadcast manner. Further, considering that the resource allocation is also not negotiated between two UE(s) yet, the resource used during this procedure should not be a dedicated one but rather a common resource which will be monitored by all UE(s). 
Proposal 1: For SL unicast transmission, AS layer connection establishment procedure is not needed.
2.2 QoS handling of SL SRB in unicast
In Uu interface, the SRB0 is for RRC messages using the CCCH logical. SRB1 is normally for RRC messages and SRB2 is only for NAS messages. SRB3 is for specific RRC messages between UE and SgNB when UE is in EN-DC.
In SL unicast, we prefer not having multiple but only one SL SRB to make a simple design. The PC5-S signaling could be transmitted in a special SL RB in user plane as in LTE V2X. Further, the QoS handling of SL SRB could be done using a default configuration, meaning there is no need to negotiate the SL RB configuration between the peer UE(s).

Proposal 2: It's proposed to support one single SL SRB using default configuration.
2.3 Whether to support multiple PC5-S connections over one PC5 RRC connection

There was an online discussion about whether to support multiple PC5-S connections over one single PC5 RRC connection [2]. In last SA2 meeting, one CR [4] was agreed as shown below. 

*****************************************************Quote starting*****************************************************
A source UE is not required to know whether different target Application Layer IDs over different PC5 unicast links belong to the same target UE.
*****************************************************Quote ending*****************************************************

Observation 1: The source UE may not know whether different target application layer IDs over different PC5 unicast links belong to the same target UE.
In addition, even though if the source UE manages to know the different target application layer IDs over different PC5 unicast links belong to the same target UE, we see complexities in security support. In unicast SL, the PC5-RRC signaling is likely to be encapsulated. Then if only one PC5 RRC connection is established, it’s not clear which NAS level key should be used for PC5 RRC key derivation. What makes it more complex is if the original PC5-S connection used for PC5 RRC key derivation is released, PC5 RRC key should re-derived from the key of another PC5-S connection.
Observation 2: The PC5 RRC key derivation and re-derivation might be quite complex if multiple PC5-S connections are carried by one PC5 RRC connection.
To sum up, separate PC5 RRC connections should be maintained, if necessary, when multiple PC5-S connections are established by uncoordinated applications.

Proposal 3: Do not support multiple PC5-S connections over one PC5 RRC connection.
2.4 Need of PC5 RRC state

In last RAN2 meeting, it was discussed about the necessity to introduce PC5 RRC state. In Uu interface, the reason for introducing RRC connected, RRC idle, RRC inactive is mainly because multiple entities (UE, RAN node and CN node) are involved. The three RRC states differ in the aspects of which entity(s) hold the UE contexts. When it comes to SL, where only two UE(s) are involved, the motivation to have different states are not justified. Equivalent power saving goal could be achieved by DRX or even configured grant/SPS over SL.
Proposal 4: It’s proposed to not introduce PC5 RRC state.
2.5 PC5 RRC signaling for groupcast

One open issue on PC5 RRC signaling for groupcast is the need of RRC signaling in groupcast manner. Considering that in RAN1 it was agreed for SL groupcast, the group of receiver UE(s) may transmit HARQ NACK using the same HARQ feedback resource, it’s seen necessary to have a common configuration on HARQ feedback resource among the group. In order to enable common configuration among group, either separate unicast RRC signaling with the same resource configuration or groupcast RRC signaling could be utilized. The latter one is preferable to save the signaling overhead.
	Option 1: Receiver UE transmits HARQ-NACK on PSFCH if it fails to decode the corresponding TB after decoding the associated PSCCH. It transmits no signal on PSFCH otherwise.



Proposal 5: It's proposed to support PC5 RRC signaling in groupcast manner for SL groupcast.
2.6 Handling of SL RRC configuration failure
In Uu interface, the RRC reconfiguration failure triggers RRC re-establishment procedure. However, for SL RRC configuration failure, the radio link may be still good enough. For example, if there are 2 DRBs established between two peer UEs, then transmitter UE want to establish a 3rd DRB due to new QoS flow, but the peer UE may reject this new DRB setup.  In this case, the reconfiguration failure does not mean the existing two DRBs are no longer useful. Instead, the peer UE may want to 1) release the PC5-link, 2) propose alternative DRB config, 3) PC5-RRC restart (restarted from capability exchange again) or 4) just revert-back to the old configuration and continues. 
Proposal 6: When SL RRC configuration fails, UE behavior could be further discussed. 
3 Conclusion

In this contribution, we discussed multiple issues like whether AS layer connection establishment is needed, how the QoS is handled for SL SRB, whether to support multiple PC5-S connections over one PC5 RRC connection, whether to introduce PC5 RRC state, the need of PC5 RRC signaling for groupcast and handling of SL RRC configuration failure.
Proposal 1: For SL unicast transmission, AS layer connection establishment procedure is not needed.
Proposal 2: It's proposed to support one single SL SRB using default configuration.
Proposal 3: Do not support multiple PC5-S connections over one PC5 RRC connection.

Proposal 4: It’s proposed to not introduce PC5 RRC state.

Proposal 5: It's proposed to support PC5 RRC signaling in groupcast manner for SL groupcast.
Proposal 6: When SL RRC configuration fails, UE behavior could be further discussed. 
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