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Introduction
In the last RAN2 meeting, PC5 RRC related issue was discussed and the following agreements were reached: 

	Agreements on PC5-RRC: 

1: 
Need bi-directional procedure for capability transfer procedure for bi-directional SL traffic.

2:
Working assumption: both bi-directional one-way procedure and two-way procedure for capability transfer are allowed. FFS on how to support in details.

3:
Need bi-directional procedure for AS-layer configuration procedure for bi-directional SL traffic.

4:
Apply the two-way procedure to bi-directional AS-layer configuration, but no need for figure in RRC specification correspondingly.

5:
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


In this contribution, we will discuss the remaining issues about capability transfer.
Discussion
One-way procedure for bi-directional UE capability transfer

Since there is no enquiry for the UE to transmit its capability information to the peer UE in one-way procedure, the main issues are which UE is firstly to transmit its capability to the peer UE and when does the UE transmit its capability. Actually, it depends on each of the unicast pair UE needs to be aware of what kind of capability information of the peer UE. Generally, UE capability information for V2X sidelink communication could be divided into Tx capability which is related to transmission and Rx capability which is related to reception. Some UE capabilities such as the support of short PDCP SN, should be regarded as both Tx capability and Rx capability. Suppose UE1 is the initiating UE for the PC5 unicast link and is currently the Tx UE to transmit V2X services, and UE2 is currently the Rx UE receiving V2X services from UE1 (later on the UE2 can be Tx UE while UE1 act as Rx UE). It is not clear whether the Tx UE needs to know the Rx UE’s Rx capability and/or Tx capability for transmission and whether the Rx UE needs to know the Tx UE’s Tx capability and/or Rx capability for reception.
In our opinion, Tx UE should be aware of Rx UE’s Rx capability for sidelink configuration and transmission parameters selection in order that Rx UE is able to receive transmission from Tx UE correctly, while Rx UE is not necessary to know any Tx UE’s capability for reception. That is, for one-way procedure, the Rx UE needs to transmit its capability information to Tx UE.
Proposal 1: Tx UE should be aware of Rx UE’s Rx capability for sidelink configuration and transmission parameters selection, while Rx UE is not necessary to know any Tx UE’s capability for reception.

Proposal 2: For one-way procedure, the Rx UE needs to transmit its capability information to Tx UE.
Regarding to the timing of UE capability transfer for bi-directional one-way procedure, generally, there are two options as below.
Option 1: UE capability is transferred when UE know the peer UE having V2X services to transmit to it.
When UE1 initiates a PC5-S unicast link establishment by sending a Direct Communication Request message including V2X service types and QoS info, UE2 will respond with a Direct Communication Request message if UE2 intends to establish PC5-S unicast link with the UE1. In this phase, UE1 acts as Tx UE having V2X services to transmit and UE2 is Rx UE to receive V2X services from UE1. For the uni-directional traffic, the UE2/Rx UE needs to transmit its Rx capability to UE1/Tx UE. UE2/Rx UE can be triggered to transmit its capability when/after the upper layer decides/indicates to transmit the Direct Communication Accept message. The UE2/Rx UE can transmit the Capability message and the Direct Communication Accept message in the same MAC PDU or after the Direct Communication Accept has been transmitted, which is up to MAC multiplexing. 

Considering bi-directional traffic, after a while, the UE2/Rx UE may have V2X traffic to transmit to UE1. UE2 initiates Layer-2 link modification procedure to inform the QoS info of the V2X traffic to UE1 by sending a Link Modification Request message. If UE1 accepts the request, it responds with a Link Modification Accept message. In this way, UE1 knows that UE2 has V2X traffic to transmit. UE1 can be triggered to transmit its capability when/after upper layer deciding/indicating to transmit the Link Modification Accept message. Since UE capabilities are usually unchanged information, it only needs to transmit one time. 
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Figure 1. Option 1 for bi-directional one-way UE capability transfer
Option 2: bi-directional one-way UE capability transfer when PC5-S unicast link is established.
To facilitate subsequent possible bi-directional V2X traffic transmission, the capability in both direction can be transferred right after the PC5-S unicast link is established. Specifically, UE2 can be triggered to transmit its capability to UE1 when/after the upper layer deciding/indicating to transmit the Direct Communication Accept message. When the Layer-2 link establishment/PC5-S unicast link is successfully completed (upon receiving the Direct Communication Accept message), the UE1 could be triggered to transmit its capability to UE2, as shown in Figure 2. In this case, the bi-directional one-way capability transfer is not coupling together / is independent to each other.
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Figure 2. Option 2 for bi-directional one-way UE capability transfer

Since most V2X services are transmitted based on TCP/IP protocol, handshaking for TCP requires bi-directional traffic transmission. Thus, it is better that bi-directional one-way UE capability is transferred right after the PC5-S unicast link is established, i.e. Option 2. That is, for bi-directional one-way UE capability transfer, one UE is triggered to transmit capability when/after upper layer deciding/indicating to transmit the Direct Communication Accept message in one direction and the other UE is triggered to transmit capability upon receiving the Direct Communication Accept message in the other direction. 
Proposal 3: For bi-directional one-way UE capability transfer, it is suggested that one UE is triggered to transmit capability when/after upper layer deciding/indicating to transmit the Direct Communication Accept message in one direction and the other UE is triggered to transmit capability upon receiving the Direct Communication Accept message in the other direction.
As discussed above, for the bi-directional one-way UE capability transfer, the triggering of UE capability transfer in the two directions is different and independent, it is better that the bi-directional signalling procedure is drawn in the RRC specification and the triggering of UE capability transfer in both direction is described.
Proposal 4: Since the triggering of UE capability transfer in the two directions is different and independent for the bi-directional one-way UE capability transfer, it is better that the bi-directional signalling procedure is drawn in the RRC specification and the triggering of UE capability transfer in both direction is described.
Two-way procedure for bi-directional UE capability transfer

For the two-way procedure UE capability transfer, UE transmits its capability to the peer UE when receiving Capability Enquiry message from the peer UE. It is up to UE implementation when to send the Capability Enquiry message. In the email discussion [2] of last meeting, nearly all companies think the bi-directional procedure is not needed to be drawn in RRC specification. Some companies consider the Capability Enquiry can be used to filter capabilities it requested from the peer UE as capability enquiry over Uu. However it is not clear what capabilities for sidelink communication need to transmit in the UE Capability Information message yet. It is better to wait for what the capability info need to exchange firstly and then decide whether it is benefit/necessary for capability request filtering. 
Proposal 5: It is better to wait for what the capability info need to exchange firstly and then decide whether capability request filtering is beneficial/necessary.
Capability information
As discussed above, Tx UE should know the Rx UE’s Rx capability information for sidelink configuration and transmission parameters selection. For the sidelink configuration that Tx UE configures for Rx UE such as SLRB configuration and possibly sidelink RRM/RLM measurement configuration (if supported), Rx UE should inform the related capability to Tx UE for proper configuration. In last RAN2 meeting, it was agreed that “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 how to handle SRLB parameters only related to RX”. Therefore, at least Rx UE’s capabilities related to SLRB parameters need to be aligned in Tx and Rx should be known by Tx UE. In the email discussion of SLRB, the detailed SLRB parameters need to be aligned in Tx and Rx were discussed, such as PDCP SN size, supported ROHC profiles, AM/UM RLC SN size, and in the email discussion of PDCP and RLC, it was discussed that for sidelink unicast, the PDCP SN size and AM/UM RLC SN size may be flexible configured to long size or short size. So the SLRB related capabilities such as supported ROHC profiles for sidelink, whether to support short or long PDCP SN size, whether to support short or long AM/UM RLC SN size of Rx/configured UE should be informed to the Tx/configuring UE, if these parameters are not fixed in the specification for sidelink unicast. 

Observation 1: SLRB related capabilities such as supported ROHC profiles for sidelink, whether to support short or long PDCP SN size, whether to support short or long AM/UM RLC SN size of Rx/configured UE should be informed to the Tx/configuring UE, if these parameters are not fixed in the specification for sidelink unicast.
Based on RAN1’s progress, unicast RX UEs may report SL-RSRP to TX UE for V2X sidelink pathloss estimation and power control. The SL-RSRP may be measured based on the DMRS of PSCCH and PSSCH. In addition, CSI-RS has been defined in sidelink PSSCH transmission which might also be considered for sidelink RRM measurement. In this case, the Tx UE should know the capability of sidelink RRM measurement of Rx UE if sidelink RRM measurement is not mandatory to all NR V2X UEs and then provide sidelink RRM measurement configuration to the Rx UE.

Observation 2: The Tx UE should know the capability of sidelink RRM measurement of Rx UE if sidelink RRM measurement is not mandatory to all NR V2X UEs.
It has been agreed that SL RLM/RLF declaration based AS level link management is supported. RAN1 had concluded that existing SL RS shall be reused for SL RLM/RLF. For example, the DMRS or CSI-RS contained in the PSCCH and PSSCH could be used. It means that no RS is transmitted in a periodic manner only for SL RLM purpose. From RAN2 perspective, both peer UEs involved in unicast transmission perform RLM/RLF detection. FFS on whether periodic indications of IS/OOS based RLM/RLF is reused or any additional new mechanism is needed. And an LS was sent to RAN1. Thereby, whether the capability of sidelink RLM/RLF measurement of Rx UE needs to inform to Tx UE is pending on progress of RLM/RLF.

As regard to sidelink CBR measurement, since CBR measurement is not configured by the unicast peer UE and the measurement result is not needed to report to the peer UE, therefore, the Tx UE is not necessary to know the capability of sidelink CBR measurement of Rx UE.

Observation 3: The Tx UE is not necessary to know the capability of sidelink CBR measurement of Rx UE.
On the other hand, some reception capabilities of Rx UE related to Tx UE’s transmission parameters selection such as supported modulation order and Tx diversity (if supported) should be informed to the Tx UE. In R15 LTE V2X, 64QAM transmission is optional while 64QAM reception is mandatory due to limitation of V2X broadcast communication. When it comes to NR V2X unicast communication, for flexibility, the 64QAM reception may also be optional as transmission. In addition, for NR sidelink, some powerful V2X UEs may support higher order such as 256QAM. Thus, it is better that Rx UE informs the supported modulation order to Tx UE, so that Tx UE selects proper transmission MCS. Some other aspects, such as Tx diversity, some RF parameters for sidelink, sidelink synchronization and so on maybe depend on RAN1 decision.
Proposal 6: RAN2 is suggested to consider at least the following sidelink UE capabilities:

SLRB related capabilities such as supported ROHC profiles for sidelink, whether to support short or long PDCP SN size, whether to support short or long AM/UM RLC SN size;
Sidelink RRM measurement;
Modulation orders/Modulation and Coding Schemes.
Conclusion
In this contribution, we discussed the timing of bi-directional one-way UE capability transfer and the details of capability information. And we have the following observations and proposals:
Proposal 1: Tx UE should be aware of Rx UE’s Rx capability for sidelink configuration and transmission parameters selection, while Rx UE is not necessary to know any Tx UE’s capability for reception.

Proposal 2: For one-way procedure, the Rx UE needs to transmit its capability information to Tx UE.
Proposal 3: For bi-directional one-way UE capability transfer, it is suggested that one UE is triggered to transmit capability when/after upper layer deciding/indicating to transmit the Direct Communication Accept message in one direction and the other UE is triggered to transmit capability upon receiving the Direct Communication Accept message in the other direction.
Proposal 4: Since the triggering of UE capability transfer in the two directions is different and independent for the bi-directional one-way UE capability transfer, it is better that the bi-directional signalling procedure is drawn in the RRC specification and the triggering of UE capability transfer in both direction is described.
Proposal 5: It is better to wait for what the capability info need to exchange firstly and then decide whether capability request filtering is beneficial/necessary.
Observation 1: SLRB related capabilities such as supported ROHC profiles for sidelink, whether to support short or long PDCP SN size, whether to support short or long AM/UM RLC SN size of Rx/configured UE should be informed to the Tx/configuring UE, if these parameters are not fixed in the specification for sidelink unicast.
Observation 2: The Tx UE should know the capability of sidelink RRM measurement of Rx UE if sidelink RRM measurement is not mandatory to all NR V2X UEs.
Observation 3: The Tx UE is not necessary to know the capability of sidelink CBR measurement of Rx UE.
Proposal 6: RAN2 is suggested to consider at least the following sidelink UE capabilities:

SLRB related capabilities such as supported ROHC profiles for sidelink, whether to support short or long PDCP SN size, whether to support short or long AM/UM RLC SN size;
Sidelink RRM measurement;
Modulation orders/Modulation and Coding Schemes.
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