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1 Introduction

This contribution is to discuss specification impact to support U2U sidelink relay, where some aspects are common for both L3 U2U relay and L2 U2U relay and some aspects are specific to L2 U2U relay.
2 Discussion
(1) Protocol stack for relay discovery message 
In TS 38.300 [1] the protocol stack below is specified for U2N relay discovery, where Model A and Model B discovery models in TS 23.304 [2] are supported for U2N relay discovery message transmission. 
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Figure 16.12.3.1 [1] – Protocol Stack of Discovery Message for UE-to-Network Relay
According to the conclusion in TR 38.836 [3], the discovery Models A and B are to be supported for both L3 U2U relay and L2 U2U relay. Therefore it is understood that the same protocol stack for U2N relay discovery can be used for U2U relay discovery message.

Observation 1. The protocol stack for U2N relay discovery message in TS 38.300 [1] can be used for U2U relay discovery message.

Proposal 1. RAN2 is asked to confirm the protocol stack of discovery message in Figure 16.12.3.1 in TS 38.300 can be used for U2U relay discovery message. 
Proposal 1a. RAN2 is asked to confirm that both discovery Models A and B are supported for U2U relaying. 

(2) PDCP Data PDU for U2U relay discovery message
SL-SRB4 is specified as SLRB configuration for U2N relay discovery message in TS 38.300 [1]. In TS 38.323 [4], PDCP Data PDU format for SL-SRB4 is specified as below figure. The SDU type field is not applicable for SL-SRB4. 
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Figure 6.2.2.4-1 [4] – PDCP Data PDU format for sidelink DRBs for groupcast and broadcast, for the sidelink SRB0‎ and for the sidelink SRB4
If SL-SRB4 is confirmed to be used for U2U relay discovery message (please see section (3) below), then naturally PDCP Data PDU format for SL-SRB4 can be applied for U2U relay discovery. But even if SL-SRB4 is not adopted for U2U relay discovery message, we think that the same PDCP Data PDU format as SL-SRB4 can be specified for U2U relay discovery message.
Observation 2. PDCP Data PDU format for SL-SRB4 can be used for U2U relay discovery message. 

Proposal 2. RAN2 is asked to confirm PDCP Data PDU format for SL-SRB4 is applied for U2U relay discovery message.
(3) SLRB configuration for U2U relay discovery message
As already mentioned above, SL-SRB4 is specified as SLRB configuration for U2N relay discovery message in TS 38.300 [1]. For U2U relay discovery message, we believe the specified SL-SRB4 can also be used. 

Observation 3. Specified SL-SRB4 can be used for U2U relay discovery message.

Proposal 3. RAN2 is asked to confirm SL-SRB4 is applied to U2U relay discovery message. 

Proposal 4. If Proposal 3 is agreed, the following is applied for U2U relay discovery message:

· TX/RX PDCP entity establishment and release procedures for SL-SRB4 in TS 38.323 [4]

· No ciphering or integrity protection in PDCP layer

· TX/RX state variables, constants, timers for SL-SRB4 in TS 38.323 [4]

· TX/RX RLC entity establishment and release procedures for SL-SRB4 in TS 38.322 [5]

· TX/RX state variables for SL-SRB4 in TS 38.322 [5]

(4) Sidelink resource pool for U2U relay discovery message
In Release 17 SL Relay [1], the resource pool for NR sidelink communication or the resource pool dedicated for discovery can be used for U2N relay discovery message or direct discovery message. For U2U relay discovery, if gNB configures resource pool dedicated for discovery or resource pool dedicated for discovery is pre-configured, this discovery specific resource pool can be used for U2U relay discovery message. Otherwise, the resource pool for NR sidelink communication can be used for U2U relay discovery message. The dedicated resource pool for discovery (if configured) can be used for any discovery purpose i.e., U2N relay discovery message, direct discovery message, U2U relay discovery message without further split of resource pool.
As specified in TS 38.300 [1], resource pool dedicated for discovery can be configured simultaneously with resource pool for NR sidelink communication. If resource pool dedicated for discovery is configured, only resource pool dedicated for discovery shall be used for discovery. If only resource pool for NR sidelink communication is configured, all the configured resource pool(s) can be used for discovery and sidelink communication. This principle can be applied for selecting a pool to transmit U2U relay discovery message.
Observation 4. Resource pool dedicated for discovery if configured can be used for U2U relay discovery message. 
Proposal 5. The same principle of SL resource pool selection for U2N relay discovery is applied for U2U relay discovery.
· If resource pool dedicated for discovery is configured, only resource pool dedicated for discovery shall be used for U2U relay discovery.

· If only resource pool for NR sidelink communication is configured, the configured resource pool can be used for U2U relay discovery.
(5) Relay selection/reselection
In AS layer the radio measurement at PC5 interface between U2U Remote UE and U2U Relay UE can be used for relay selection and reselection. When there is no unicast PC5 connection between the U2U Relay UE and the U2U Remote UE, the U2U Remote UE uses SD-RSRP measurements to evaluate whether PC5 link quality towards a U2U Relay UE satisfies relay selection criterion. For relay reselection, U2U Remote UE uses SL-RSRP measurements towards the serving U2U Relay UE for relay reselection trigger evaluation when there is data transmission from U2U Relay UE to U2U Remote UE. If there is no data transmission with the serving U2U Relay UE, U2U Remote UE can use SD-RSRP measurement for relay reselection. This AS layer criteria based on SL-RSRP or SD-RSRP measurements and higher layer criteria can be used for relay selection and reselection. 

Observation 5. Radio measurement at PC5 interface between U2U Remote UE and U2U Relay UE can be used for relay selection and reselection. 
Proposal 6. For relay selection, U2U Remote UE can measure SD-RSRP for the U2U relay discovery message from U2U Relay UE. 
Proposal 7. For relay reselection, SL-RSRP measurement can be used when there is data transmission from U2U Relay UE to U2U Remote UE. When there is no data transmission from U2U Relay UE, SD-RSRP or SL-RSRP measurements can be used for relay reselection evaluation.
Regarding other aspects for U2U relay e.g., QoS management, security, control plane procedures, protocol stack design, the conclusion in TR 38.836 [3] can be a starting point for discussion in RAN2. Since protocol stack design for L2 U2U relay is totally up to RAN2, in this contribution we present discussions on PC5 adaptation layer for L2 U2U relay.
(6) Protocol stack and PC5 adaptation layer for L2 U2U relay
It is stated in [3] (Clause 5.5.1) that an adaptation layer is supported over the second PC5 link (i.e. the PC5 link between Relay UE and Destination UE) – the focus in [3] is on the second link, presumably because we assumed at the time that the main function of Adapt (now referred to as SRAP) should be focused on the second hop, where the Relay UE would determine the Destination UE (out of many UEs attaching to it) – so this is essentially the routing function of SRAP, and also it would perform bearer mapping of ingress PC5 RLC bearers to egress PC5 RLC bearers (e.g. N:1 mapping). However, the same section in [3] also mentions Adapt on the first hop (e.g. for purposes of N:1 mapping between Remote UE SL Radio Bearers and first-hop PC5 RLC channels), which we do believe is also needed. So we would like to clarify this first.
Proposal 8. RAN2 to confirm that SRAP is present on both first hop (from Source UE to Relay UE) and second hop (from Relay UE to Destination UE).

In terms of SRAP functions, these are the functions listed in [3] (Clause 4.4), with some comments from our end inserted:

-    Data transfer;  obviously needed in the U2U case as well
-    Determination of UE ID field and BEARER ID field for data packets;  on the first hop in U2U, SRAP at the Source UE does need to determine destination UE ID field and BEARER ID field so it may insert them in the SRAP header; on the second hop, SRAP at Relay UE needs to use these, plus a look-up (configuration) table
-    Determination of egress link;  needed on second hop, and done in the same (equivalent) way as for U2N on the DL, using the configuration table and destination UE ID field
-    Determination of egress RLC channel.  needed on second hop, and done in the same (equivalent) way as for U2N on the DL
Based on brief analysis above, we propose the following:

Proposal 9. SRAP functions for U2N case also apply to the U2U case.

The key question is whether we need any new U2U relaying specific functions which are not in the above list, and whether some of the above functions need changing. One key difference is operation of SRAP at Source UE. For U2N, the Remote UE (the source of traffic in the UL / the destination of traffic in the DL) inserts its own UE ID into the SRAP header, whereas for U2U relaying the Source UE needs to insert destination Remote UE ID (and possibly also its own ID).
Proposal 10. Source UE inserts the SRAP ID of the Destination UE into the SRAP header.

Proposal 11. RAN2 to discuss whether Source UE inserts its own SRAP ID into the SRAP header.

Proposal 12. The SRAP function of ‘Determination of UE ID field and BEARER ID field for data packets’ needs to be modified according to Proposals 10 and 11.

The assignment of UE IDs and role of gNB is another key open issue. Relative to the U2N case, in the U2U case much of what happens is transparent to gNB. Therefore the option of UEs assigning IDs to itself and/or other UEs in U2U relaying networks needs to be studied.
Proposal 13. RAN2 to discuss self-assignment of SRAP IDs by Remote UEs.

Proposal 14. RAN2 to discuss assignment of SRAP IDs by Remote UEs or Relay UEs to other Remote UEs.

The role of gNB is diminished, although a centralised way of assigning remote UE IDs and configuring look-up tables may have benefits in terms of UE ID space usage.
Proposal 15. RAN2 to discuss role of gNB in assignment of SRAP IDs.

3 Conclusion

Based on the above observations, RAN2 is asked to discuss and capture the following proposals:
Proposal 1. RAN2 is asked to confirm the protocol stack of discovery message in Figure 16.12.3.1 in TS 38.300 can be used for U2U relay discovery message. 

Proposal 1a. RAN2 is asked to confirm that both discovery Models A and B are supported for U2U relaying. 

Proposal 2. RAN2 is asked to confirm PDCP Data PDU format for SL-SRB4 is applied for U2U relay discovery message.

Proposal 3. RAN2 is asked to confirm SL-SRB4 is applied to U2U relay discovery message. 

Proposal 4. If Proposal 3 is agreed, the following is applied for U2U relay discovery message:

· TX/RX PDCP entity establishment and release procedures for SL-SRB4 in TS 38.323 [4]

· No ciphering or integrity protection in PDCP layer

· TX/RX state variables, constants, timers for SL-SRB4 in TS 38.323 [4]

· TX/RX RLC entity establishment and release procedures for SL-SRB4 in TS 38.322 [5]

· TX/RX state variables for SL-SRB4 in TS 38.322 [5]

Proposal 5. The same principle of SL resource pool selection for U2N relay discovery is applied for U2U relay discovery.

· If resource pool dedicated for discovery is configured, only resource pool dedicated for discovery shall be used for U2U relay discovery.

· If only resource pool for NR sidelink communication is configured, the configured resource pool can be used for U2U relay discovery.
Proposal 6. For relay selection, U2U Remote UE can measure SD-RSRP for the U2U relay discovery message from U2U Relay UE. 

Proposal 7. For relay reselection, SL-RSRP measurement can be used when there is data transmission from U2U Relay UE to U2U Remote UE. When there is no data transmission from U2U Relay UE, SD-RSRP or SL-RSRP measurements can be used for relay reselection evaluation.

Proposal 8. RAN2 to confirm that SRAP is present on both first hop (from Source UE to Relay UE) and second hop (from Relay UE to Destination UE).

Proposal 9. SRAP functions for U2N case also apply to the U2U case.

Proposal 10. Source UE inserts the SRAP ID of the Destination UE into the SRAP header.

Proposal 11. RAN2 to discuss whether Source UE inserts its own SRAP ID into the SRAP header.

Proposal 12. The SRAP function of ‘Determination of UE ID field and BEARER ID field for data packets’ needs to be modified according to Proposals 10 and 11.

Proposal 13. RAN2 to discuss self-assignment of SRAP IDs by Remote UEs.

Proposal 14. RAN2 to discuss assignment of SRAP IDs by Remote UEs or Relay UEs to other Remote UEs.

Proposal 15. RAN2 to discuss role of gNB in assignment of SRAP IDs.
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