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1 Introduction
The NR V2X SI [1] has been kicked off in RAN2. One objective of this SI is to study how to support unicast, groupcast and broadcast over sidelink in NR. To support unicast/groupcast over sidelink, one essential aspect is how to establish the connection between the pair of the UEs in unicast and/or the group of UEs in groupcast. 
In the last RAN2 meeting, an email discussion was assigned to discuss what AS-level information is required to be exchanged between/among UEs and whether AS-level connection RB establishment/configuration or management procedure is needed for unicast/groupcast [2]. In this contribution, we further discuss the relevant issues for unicast that have not been concluded by the email discussion.
2 AS level configurations in SL
2.1 AS configurations exchanged in SL
In legacy LTE D2D, one-to-one communication for unicast in sidelink has been supported already. To perform one-to-one communication, D2D discovery procedure and one-to-one connection setup procedure are required. During D2D discovery procedure, two UEs exchange their ProSe UE IDs which are used as the unicast destination ID by the AS layer of the peer UE. During the connection setup procedure, the information including Layer 2 UE, User Info, IP address related parameters, Security related parameters, Keepalive Counter and so on are exchanged between the peer UEs [3]. After connection is setup, from the AS layer point of view, there is no any new functions introduced compared with the one-to-many communication (groupcast), so there is no any AS level configuration exchanged between the UEs for one-to-one communication. 

To support sidelink unicast for NR V2X, the UE IDs should also be exchanged between the UEs. The details of such IDs and the procedure to achieve this exchange should be up to SA2. Both of the source UE ID and the Destination UE ID should be visible in the UE's AS layer, which has been agreed by both RAN1 and RAN2. 
Besides what are needed in the upper layers as shown above, some AS layer functions are being studied in RAN1 and RAN2, e.g. HARQ feedback, CSI acquisition, Link adaptation, SL radio bearer management [4], etc., in order to achieve better spectrum efficiency and satisfy the QoS requirements of the advanced NR V2X use cases. By taking these functions into account, we think, some AS level configurations may need to be exchanged between the UEs in one-to-one communication for e.g. dedicated resource configurations, sidelink radio bearer configurations, etc. In particular:
· dedicated resource configurations   
For example, as a dedicated link is established between a specific pair of UEs involved in unicast, CSI feedback may be carried out between the two UEs in sidelink, in order for the UE to adjust Tx parameters. The CSI acquisition includes two aspects, i.e. the measurement on the CSI-RS resources and the feedback of the measurement results. So, on the one hand, the RX UE needs to know where the CSI-RS resources are in order to perform the measurements; on the other hand, the TX UE may need to know the resource configuration used for CSI feedback by the Rx UE in order to correctly capture the CSI measurements sent by the Rx UE. So the CSI-RS resource configurations and the CSI feedback resource configurations dedicated for this unicast link should be exchanged between the two UEs.
As another example, for mode-2(b) being discussed in RAN1, one UE may signal the transmission resource configuration to the other UE, so that the other UE to select specific resources for each transmission among the resources configured. In this case, the resource configuration dedicated for this unicast link may also be exchanged between the UE pair. 
· SL radio bearer management 
In [4], it is proposed that QoS for unicast over NR sidelink is based on the bearer/flow model. In order to support the flow concept in a way which is consistent with NR Uu, it makes sense to develop the concept of SL radio bearer which is NW configured or preconfigured instead of being completely left to UE implementation as in LTE sidelink. As with Uu, the two UEs in the AS layer can establish SL radio bearers based on the QoS requirements of the QoS flows for advance V2X services. Then, for each SL radio bearer configured in the one UE, the peer UE needs to have the same knowledge about the specific configurations of the SL logical channel and its corresponding RLC/PDCP configurations for the same SL radio bearer. Threrfore, the configurations of the SL radio bearer should be exchanged between the UEs.
Proposal 1: For unicast, at least (but not limited to) the following AS level configurations may need to be exchanged between the two UEs in sidelink.
· Dedicated resource configurations for a specific unicast link (e.g. CSI measurement/reporting related resources, transmission/reception resources, etc.);

· SL radio bearer configurations;
· …

2.2 Signalling to convey the AS level configurations in SL
For the signalling to convey the AS level configurations in SL, two alternatives can be considered as follows:
· Alt.1: upper layer signalling is used.
· Alt.2: PC5 RRC signalling is used.
One motivation of Alt.1 is to carry these configurations by using the signalling similar to that used for connection establishment procedure i.e. PC5 signalling protocol, as defined in LTE D2D. 
However, we do not think it is a logical/necessary way for the AS level configurations to be coupled with the upper layer signalling and procedures (e.g. link establishment procedure). On the contrary, if they are coupled, it means that whenever the AS level configurations needs to be updated, the related upper layer signalling procedures needs to be initiated. Furthermore, Alt.1 will increase the cross layer interactions at both UEs. Specifically, these AS level configurations, if treated by a UE as necessary to be exchanged, are first delivered to the upper layers, and then capsulated in the upper layer signalling and sent to the peer UE, and the peer UE, whenever receiving the upper layer signalling, has to extract those AS layer configurations and deliver them into the AS layer again. This is not a reasonable design.
Alt.2 is more logical but it needs RAN2 to design the RRC procedure and messages over the PC5, which could be similar to the RRC reconfiguration procedure on the Uu. However, in our view such work load should be acceptable.
Proposal 2: RRC procedure and dedicated RRC messages in sidelink should be designed to convey the AS level configurations between the UEs for unicast.
The new designed RRC messages in sidelink may be able to be used only after the one-to-one connection establishment and security mode activation is done, and may naturally need both of the integrity protection and ciphering. The relevant keys and algorithms shall be acquired after the security mode activation procedure. To support the integrity protection and ciphering, the PDCP layer should be introduced for the PC5-C protocol. And the details of security operations in PC5 PDCP should be discussed in SA3. 

So if Proposal 2 can be agreed, then the PC5-C protocol for NR sidelink, which is used to transmit both of the SL-MIB like message and the dedicated SL RRC messages, should look like the below (with PDCP layers at least apply to the control signalling exchange for unicast).
Proposal 3: The dedicated RRC message in sidelink should be integrity protected and ciphered, and thus PC5 PDCP is needed. Details are up to SA3. 

[image: image1.emf]RRC RRC

PDCP PDCP

RLC RLC

MAC MAC

PHY PHY

UE A UE B

PC5-C


Figure 1. PC5-C protocol stack

Proposal 4: For unicast, the PC5-C protocol stack as shown in Figure 1 is adopted.

3 Sidelink connection management procedure and signalling 
The connection management procedure includes connection establishment/release/maintenance and the security activation. 

The following two options are on the table for the link management procedure and signalling. 
·  Alt.1: Reuse the PC5-S procedure and signalling which were introduced for one-to-one communication in D2D.
·  Alt.2: Define the complete procedure and signalling at the PC5 RRC layer.

The main motivation to support Alt.2 is that for unicast in NR V2X, the AS level configurations need to be exchanged between the UEs. However, as we discussed in section 2.2, the RRCReconfiguration-like dedicated SL RRC message should be defined to convey the AS level configurations. One may think that to transmit such SL RRC message, the RRC connection between the two UEs should be established in advance in sidelink (i.e. something like initial connection setup), which is similar to the RRC connection establishment in Uu between the gNB and the UE. However, we do not think this is necessary, and Alt.1 seems already be sufficient to enable the SL RRC message transmission in sidelink. Following are the analysis. 

In the Uu, the RRC Reconfiguration procedure can only be initiated after the RRC connection is already setup between the gNB and the UE, and the security mode is activated. The RRC connection setup procedure is mainly used for: 1) allocating the AS layer ID (i.e. C-RNTI) for the UE; 2) setting up the SRB1. For 1), the AS layer ID used for SL, i.e. the Source UE ID and Destination UE ID, shall be provided by the upper layer; for 2), a default/specified radio bearer configuration may be able to be used to transmit SL RRC messages. So the RRC connection setup procedure like Uu seems not to be necessary also in sidelink. In addition, in Uu the security mode activation procedure after the RRC connection setup is used to provide the AS layer used security algorithms to the UE by the network and to derive the security key by the UE itself. These security algorithms and security key can also be provided by the security mode activation procedure of Alt.1 above which is up to the upper layers. 
As discussed above, we do not see any necessity and benefit to adopt Alt.2 for sidelink connection management in the AS layers. On the contrary, combining the PC5-S procedure and signalling for one-to-one connection management and SL RRC message for AS level configuration can save the work in RAN2 and avoid the cross layer interactions.
Proposal 5: For NR sidelink unicast, RAN2 is suggested to confirm that one-to-one connection establishment/maintenance/release procedure and signalling are up to SA2, possibly reusing the PC5-S procedure and signalling introduced for one-to-one communication in D2D.  
Proposal 6: If Proposal 5 can be agreed, an LS should be send to SA2 to inform them of this conclusion.
A draft LS is available in [5] and RAN2 is suggested to discuss and approve it.
4 Conclusion

In this paper, we further discussed the connection setup and AS layer configuration for unicast over SL, and have the following proposals
Proposal 1: For unicast, at least (but not limited to) the following AS level configurations may need to be exchanged between the two UEs in sidelink.

· Dedicated resource configurations for a specific unicast link (e.g. CSI measurement/reporting related resources, transmission/reception resources, etc.);

· SL radio bearer configurations;

· …

Proposal 2: RRC procedure and dedicated RRC messages in sidelink should be designed to convey the AS level configurations between the UEs for unicast.
Proposal 3: The dedicated RRC message in sidelink should be integrity protected and ciphered, and thus PC5 PDCP is needed. Details are up to SA3. 
Proposal 4: For unicast, the PC5-C protocol stack as shown in Figure 1 is adopted.
Proposal 5: For NR sidelink unicast, RAN2 is suggested to confirm that one-to-one connection establishment/maintenance/release procedure and signalling are up to SA2, possibly reusing the PC5-S procedure and signalling introduced for one-to-one communication in D2D.  
Proposal 6: If Proposal 5 can be agreed, an LS should be send to SA2 to inform them of this conclusion.
A draft LS is available in [5]. RAN2 is encouraged to discuss and approve it. 
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