3GPP TSG-RAN WG2 Meeting #123bis
R2-2309901
October 9th – 13th, 2023, Xiamen, China
Agenda item:
7.9.2
Source: 
Fujitsu
Title: 
Discussion on U2U relay
Document for:
Discussion and decision
1 Introduction
In RAN2#121bis-e meeting, the following agreements are made [1]: 
Agreements:

Multiplexing of different destinations in the same RLC channel of the first hop is supported.

RAN2 confirms that multiplexing of the different bearers from the different source remote UEs into the same RLC channel in the second hop is supported.

Relay UE determines the egress RLC Channel based on the mapping of E2E bearer ID and egress RLC Channel for a particular pair between source remote UE and target remote UE.

A one-to-one correspondence between end-to-end PC5 RRC connection and end-to-end PC5 unicast link is supported as legacy.

E2E PC5-RRC connection is considered to be established after a corresponding E2E PC5 unicast link is established.  FFS how configurations for e2e SL-SRBs are supported.

In RAN2#123 meeting, there are following agreements on SRAP [2]: 

At least for single-hop relay, use local ID instead of L2 ID as UE ID in SRAP header. 

At least for single-hop U2U relay, two local IDs are included in SRAP header to identify source and target Remote UE respectively.  FFS impact on SRAP header.

For single-hop U2U relay, the local ID for a particular UE is the same on both hops.

In this contribution, we would like to further discuss some remaining issues in L2 UE-to-UE relay. 
2 Discussion
2.1 RLF in U2U relay

E2E SL RLF

In the current RRC specification, sidelink radio link failure related actions will be performed by the UE in at least one of the following conditions:

1>
upon indication from sidelink RLC entity that the maximum number of retransmissions for a specific destination has been reached; or

1>
upon T400 expiry for a specific destination; or

1>
upon indication from MAC entity that the maximum number of consecutive HARQ DTX for a specific destination has been reached; or

1>
upon integrity check failure indication from sidelink PDCP entity concerning SL-SRB2 or SL-SRB3 for a specific destination:

In U2U relay scenario, upon T400 expiry for the peer remote UE, or upon integrity check failure indication from sidelink PDCP entity concerning SL-SRB2 or SL-SRB3 for the peer remote UE, the remote UE will consider E2E SL RLF and thus trigger relay reselection based on the previous RAN2 agreements. Similar to L2 UE-to-Network relay in Rel-17, the remote UE can choose to keep or release the per-hop PC5 RRC connection with the relay UE based on its implementation. In our understanding, this is applicable to either the source remote UE or the destination remote UE. 
Proposal 1: The source remote UE or the destination remote UE can choose to keep or release the per-hop PC5 RRC connection with the relay UE based on its implementation upon detection of E2E RLF. 

If Proposal 1 is agreed and the remote UE chooses to keep the per-hop PC5 RRC connection with the relay UE, the remote UE may need to inform the E2E RLF to the relay UE, so that the relay UE can stop data transmission to the peer remote UE. 

Proposal 2: If the remote UE chooses to keep the per-hop PC5 RRC connection with the relay UE upon E2E RLF, the remote UE sends an indication to the relay UE for stopping its data forwarding to the peer remote UE. 
Second-hop SL RLF
In U2U relay, according to the RRC running CR, take the source remote UE as an example (this is also applicable to the destination remote UE), if the RLF is detected in the second hop between the relay UE and the destination remote UE, NotificationMessageSidelink will be send to the source remote UE, and the sl-IndicationType in the message will be set as relayUE-PC5-RLF. Upon receiving this message, the source remote UE will initiate relay reselection as agreed by RAN2. 
In case that a source remote UE is communicating with more than one destination remote UEs via the same relay UE, when RLF is detected in one of the second hops, the second hop between the relay UE and other destination remote UE(s) could still be good. Thus, the communication between the source remote UE and the other destination remote UE could continue via the relay UE. As shown in Figure 1, when SL RLF is detected on the second hop between the relay UE and the destination remote UE2, the second hop between the relay UE and destination remote UE1 could still be good. So, the source remote UE can continue its communication with the destination remote UE1 via the relay UE. 
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Figure 1 An example of second-hop SL RLF
In order for the source remote UE to identify the destination remote UE to which the transmission link is broken, the NotificationMessageSidelink message from the relay UE to the source remote UE should indicate the identifier of the failed destination remote UE. Then, the source remote UE can reselect a relay UE to communicate with the failed destination remote UE. 
Proposal 3: The NotificationMessageSidelink message indicates the identifier of the peer remote UE having SL RLF with the relay UE. 
On receiving the NotificationMessageSidelink message, the remote UE should indicate the identifier information of the peer UE to its upper layer, such as the L2 ID of the peer remote UE or the PC5 unicast link identifier. The details can be further discussed. 
Proposal 4: On receiving the NotificationMessageSidelink message, the remote UE’s RRC layer indicates the identifier information of the peer UE to the upper layer. 
2.2 Handling of T400

In the current RRC specification, there are following operations related to timer T400: 

	5.8.9.1.2
Actions related to transmission of RRCReconfigurationSidelink message
The UE shall set the contents of RRCReconfigurationSidelink message as follows:
…
1>
start timer T400 for the destination;

5.8.9.1.8
Reception of an RRCReconfigurationFailureSidelink by the UE
The UE shall perform the following actions upon reception of the RRCReconfigurationFailureSidelink:
1>
stop timer T400 for the destination, if running;

5.8.9.1.9
Reception of an RRCReconfigurationCompleteSidelink by the UE
The UE shall perform the following actions upon reception of the RRCReconfigurationCompleteSidelink:
1>
stop timer T400 for the destination, if running;


In case of U2U relay, the E2E RRCReconfigurationSidelink message, RRCReconfigurationFailureSidelink message and RRCReconfigurationCompleteSidelink message would be transmitted via two hops. So the latency would be higher than that in the legacy single hop operation. 

Since a remote UE in U2U relay scenario may perform sidelink RRC reconfiguration to the relay UE or to the peer remote UE, the remote UE would use the timer T400 for both the single-hop sidelink RRC reconfiguration and E2E (two-hop) sidelink RRC reconfiguration. To save the signalling overhead, the remote UE can autonomously double the length of configured T400 received in SIB12, RRC reconfiguration or pre-configuration for E2E (two-hop) sidelink RRC reconfiguration. 

Proposal 5: The legacy T400 can be reused for remote UE in U2U relay. 
Proposal 6: The remote UE autonomously doubles the length of configured T400 for E2E sidelink RRC reconfiguration. 
2.3 Mapping of egress PC5-RLC channels
In the legacy MAC specification [3], MAC shall consider only logical channels with the same Source Layer-2 ID-Destination Layer-2 ID pair for one of unicast, groupcast and broadcast which is associated with the pair. That is to say, multiplexing in MAC layer is for only one destination. 
In the first hop, it is agreed that multiplexing of different destinations in the same RLC channel is supported in Source remote UE. Then, in the second hop, since the MAC layer in Relay UE can only transmit data to one Destination remote UE at a time, the egress PC5-RLC channel in Relay UE should be differentiated for each Destination remote UE. 
Proposal 7: The egress PC5-RLC channel in Relay UE is differentiated for each Destination remote UE. 

To differentiate the egress PC5-RLC channel for each Destination remote UE, it is proposed that the transmission SRAP entity in Relay UE delivers data for different Destination remote UEs to different egress PC5-RLC channels corresponding to the different Destination remote UEs, based on the mapping of E2E bearer ID and egress RLC Channel. 
Proposal 8: The mapping of E2E bearer ID and egress RLC Channel in Relay UE ensures that the bearers for different Destination remote UEs are mapped to different egress PC5-RLC channels.

The following Figure 2 shows an example of data transmission in case that multiplexing of different destinations in the same RLC channel is supported at the Source Remote UE. In Source remote UE, RB1 of Destination UE1 (e.g. local ID DST1) and RB2 of Destination UE 2 (e.g. local ID DST2) can be multiplexed to the same egress PC5-RLC channel. However, in the transmission SRAP entity of Relay UE, RB1 of Destination Remote UE1 and RB2 of Destination Remote UE 2 should be mapped to different egress PC5-RLC channel, i.e., PC5-RLC channel1 and PC5-RLC channel2 respectively. 
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Figure 2 Data transmission procedure

3 Conclusion

In this contribution, we have discussed some of the remaining issues on L2 UE-to-UE relay. We have the following proposals: 
Proposal 1: The remote UE can choose to keep or release the per-hop PC5 RRC connection with the relay UE based on its implementation upon detection of E2E RLF. 

Proposal 2: If the remote UE chooses to keep the per-hop PC5 RRC connection with the relay UE upon E2E RLF, the remote UE sends an indication to the relay UE for stopping its data forwarding to the peer remote UE. 
Proposal 3: The NotificationMessageSidelink message indicates the identifier of the destination remote UE having SL RLF with the relay UE. 
Proposal 4: On receiving the NotificationMessageSidelink message, the remote UE’s RRC layer indicates the identifier information of the peer UE to the upper layer. 
Proposal 5: The legacy T400 can be reused for remote UE in U2U relay. 
Proposal 6: The remote UE autonomously doubles the length of configured T400 for E2E sidelink RRC reconfiguration. 
Proposal 7: The egress PC5-RLC channel in Relay UE is differentiated for each Destination remote UE. 

Proposal 8: The mapping of E2E bearer ID and egress RLC Channel in Relay UE ensures that the bearers for different Destination remote UEs are mapped to different egress PC5-RLC channels.
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