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1 Introduction
Regarding the U2U relay work, RAN2#123bis [1] has reached the following agreements:
	Agreements on U2U relay:
· For SRAP header in U2U Relay, the UE ID size is 8bits for each UE (i.e., 16 bits for the E2E UE pair).

· For SRAP header in U2U Relay, the Bearer ID size is 5bits. FFS how to derive 5-bit value BEARER ID from SLRB configuration index.

· The Local UE ID of the U2U Remote UE is assigned before E2E SL-SRBs transmission.

· Reuse RRC ReconfigurationSidelink to indicate the Local ID pair from relay UE to Remote UEs.

· WA: Carry L2 ID and Local ID in RRCReconfigurationSidelink message with the assumption that the association between User Info and L2 ID is done at ProSe layer.

· LS to SA2 to indicate the above WA and ask SA2 to implement it if feasible.  If not, RAN2 intend to adopt option 1, but the details do not need to be included in the LS.  RAN2 intend to implement according to the WA in RAN2#124, and if SA2 indicate it is not feasible, it can be handled in maintenance.

· The UE ID assignment for U2U remote UEs is up to U2U relay UE implementation, i.e., no specification impact on how to assign the local ID is needed.

WA: AS signalling is used to indicate the end-to-end QoS and QoS split for L2 U2U relay.
Agreements on gNB involvement of U2U relay:
· There are no additional procedures at the gNB beyond Rel-16 operation in the ID reporting/resource allocation procedures for an RRC_CONNECTED U2U relay/remote UE.  Some Rel-16 functionality may not be applicable to U2U (to be determined on a case by case basis).  FFS stage 3 impact to message formats (e.g., additional fields).

· Mode 1 resource allocation is supported for U2U relay according to Rel-16 procedures.

Agreements on U2U discovery and resource:
· The U2U relay UE is configured with SL-RSRP and SD-RSRP thresholds for discovery, and it applies the threshold appropriate to the quantity it measures.  This applies to all discovery models (A/B/integrated) from signalling point of view, with the single exception as below.

· The relay UE determines whether to forward the DCR in integrated discovery based on SL-RSRP measurements, but it applies the SD-RSRP threshold.

· RAN2 confirm the following agreement applies to both source L2 remote UE and L2 target remote UE. FFS for L3 U2U relay, including whether there is a need for the PC5-RLF indication in this case.

· When the remote UE receives PC5-RLF indication from the U2U relay UE, it would inform upper layers and rely on upper layers to trigger relay (re)selection (or not).

· The same threshold(s) is configured for U2U remote UE for relay selection and re-selection trigger evaluation.

· When relay (re)selection is triggered, integrated discovery can be triggered to discover and select a relay UE. No impact on running CR is foreseen.

· Communication resource pool is used for the DCR/DCA message with integrated-discovery.
· For U2U relay UE and target remote UE, it can be up to UE implementation on cross-layer interaction for the AS layer condition check for discovery message forwarding


In this paper, we discuss some of the remaining FFS issues and other open issues for UE-to-UE relay design.

2 Discussion  
2.1
L2 ID and Local ID

First, RAN2 has already sent a LS to SA2 to seek feedback of whether the following working assumption is feasible or not:
Working Assumption: Carry L2 ID and Local ID in RRCReconfigurationSidelink message with the assumption that the association between User Info and L2 ID is done at ProSe layer.
We think RAN2 can wait for SA2 reply LS before making a final decision of this working assumption. Then regarding the open issue raised in [2] about how to allocate L2 ID below:

whether a L2 ID is needed to be associated with a local ID for source remote UE is not clear. There may be three ways:

1) Local ID is per UE, even there are multiple L2 IDs of source remote UE for different PC5 links/dest remote UEs, only one local ID is allocated to source UE. L2 ID is not needed when allocate local ID to source UE. 

2) Local ID is per L2 ID of source remote UE, local ID is allocated with a L2 ID of source remote UE, as implemented in the current running CR.

3)  Local ID is per dest L2 ID/per UE pair, , a (source) local ID is allocated to the source remote UE per dest L2 ID. In this case, even if (dest) local IDs of different destinations UEs are the same, as long as the source local IDs are different for different destinations, there is no collision issue 
It is not very clear to us that the above-mentioned issue has a dependency on the WA. In general, we think UE ID assignment can be left to relay UE implementation. Even if a source L2 Remote UE uses multiple L2 IDs, the relay UE can differentiate the ingress traffic based on the L2 ID in PHY/MAC headers first, and then based on local ID in SRAP header. Given that, the local IDs assigned to this source remote UE can be either identical or different. Either way, there is no collisions issue. 

Therefore, we propose:

Proposal 1
The WA about User Info and L2 ID has no impact to earlier agreement on local ID allocation. The local ID assignment for U2U remote UEs is up to L2 U2U relay UE implementation.

2.2
BEARER ID in SRAP for E2E DRB

In Running RRC CR for U2U relay [3], there is the following change regarding the field used in PC5-RRC message RRCReconfgurationSidelink
slrb-PC5-ConfigIndex

Indicates the identity of the configured sidelink DRB. In case of L2 U2U relay, value 0, 1, 2 and 3 cannot be used for the sidelink DRB identity between U2U Remote UEs.
Then, for the following FFS issue:

FFS how to derive 5-bits value BEARER ID from SLRB configuration index
RAN2 need decide how to convert the SLRB config index to a BEARER ID in the range of [4-31] so that BEARER ID [0,1,2,3] are carefully avoided. Note that in Rel-16, the maximum number of Uu SLRB Config Index configured by NW or pre-configuration can be up to 512. Consequently, up to 512 different slrb-PC5-ConfigIndex can be proposed in PC5 interface. It is obvious that if more than 28 ConfigIndex are to be used for E2E SL-DRB, then there will be a problem that BEARER ID in SRAP header will no longer be unique to identify a unique SLRB end-to-end. 

Therefore, for Source L2 remote UE, if the PC5-RRC procedure is to configure non-relay traffic, then all 512 Config indexes can be used. There is no restriction on which PC5 SLRB Config index value has to be chosen for a proposed SL-DRB. But for E2E DRB via U2U relay UE, only a value between 4 and 31 can be used. Given that understanding, the most straight-forward way is to use the same value of the “slrb-PC5-ConfigIndex” in a range of [4-31] proposed by the source remote UE as the BEARER ID in the SRAP header for U2U relay. 

Proposal 2
For L2 U2U relay, use the same numerical value of slrb-PC5-ConfigIndex as BEARER ID for the end-to-end, by restricting only [4-31] can be used as slrb-PC5-ConfigIndex for end-to-end Sidelink DRB.
2.3
SUI reporting and mode 1 support for U2U operation

In Rel-17, U2N relay operation has been singled out in SUI procedure to have its own dedicated TxResourceReqList. More specifically, L2 U2N relay and L3 U2N relay are further differentiated with separate lists. In R18 SL U2U relay design, we think the discovery configuration can be done in a similar way, this is because RAN2 has agreed that in coverage U2U UE in RRC_CONNECTED state can obtain dedicated discovery configuration. Then, the UE need to report its U2U relay discovery destination information to the gNB. 
Proposal 3
U2U relay UE and U2U remote UE reports U2U discovery destination address in a new list in SUI message.

Regarding the U2U relay communication, we think there is no gNB involvement really needed. Local ID allocation and QoS split are to be done by relay UE itself. So we prefer to keep the L2 destination reporting included in the existing. TxResourceReqList-r16. . Mode 1 U2U relay UE or Mode 1 U2U remote UE can reuse this list to solicit mode-1 scheduling. 
Proposal 4
U2U relay UE and U2U remote UE reports U2U relay communication destination address in the existing TxResourceReqList.
Also, in integrated discovery/communication procedure, the same L2 destination address are served as both purposes, so it needs to be include in both lists.

Proposal 5
For integrated discovery/communication procedure, DCR message destination address are included in both the new list of U2U discovery destination and legacy TxResourceReqList.
2.4
PC5 Relay RLC channel configuration for E2E SL-SRBs

For the default configuration(s) for PC5 Relay RLC channel(s) to be used for end-to-end SL-SRB(s), the email discussion [Post123bis][420][Relay] Rel-18 relay MAC identified open issues (Apple) [4] has reached a consensus to use only use single common configuration and one specific LCID (e.g, LCID 55) to represent the E2E SL-SRB0/1/2/3. Then, one remaining issue is that how to name this default PC5 Relay RLC channel. Note that the Layer-2 U2N relay has already used “SL-RLC0” and “SL-RLC1”, which correspond to Uu SRB0 and Uu SRB1 traffic respectively . Given that, for the U2U relay case, we need to differentiate this channel from U2N relay case. The word “U2U” is better to be added in the name.
Hence, we propose to use name “SL-U2U-RLC”. 

Proposal 6
The default PC5 Relay RLC Channel for e2e SL-SRBs are named “SL-U2U-RLC”.
2.5
U2U relay-specific configuration in RRC Stage-3
There are several ENs in the running CR [3] regarding how to provide RRC configurations for U2U Relay. In principle. RAN2 has made the agreement that rules out any “dedicated” RRC configuration enhancements or UE-specific U2U relay configuration for the CONNECTED remote UE or relay UE, which is shown as below:

There are no additional procedures at the gNB beyond Rel-16 operation in the ID reporting/resource allocation procedures for an RRC_CONNECTED U2U relay/remote UE. Some Rel-16 functionality may not be applicable to U2U (to be determined on a case-by-case basis).  FFS stage 3 impact to message formats (e.g., additional fields).  

So, it is more important to determine what is to be added in SIB12 and SL preconfiguration as a baseline for RRC configuration for U2U relay. The U2U discovery related configuration “SL-DiscConfig-v18xy“ has already been added the SIB12 and SL-ConfigDedicatedNR in RRC running CR for U2U [3]. 
But the PC5 Relay RLC channel configurations to be used for U2U relay are still missing. Note that the similar Uu/PC5 Relay RLC channel configurations are provided in dedicated signalling in Rel-17 L2 U2N relay design. But as the dedicated configuration enhancements have been ruled out, those configurations need to be provided as a common set of configurations to be used by all the relay UE and remote UEs under the gNB coverage. For out-of-coverage UE, those are provided by pre-configuration. Consider that there may be some difficulty for a CONNECTED remote/relay UE to read SIB12, those common configurations shall be added as part of SL-ConfigDedicatedNR as well.  
Proposal 7
Common U2U-specific PC5 Relay RLC channel configuration(s) are provided in SIB12 and SL-pre-configuration, and dedicated RRC signalling as well.
Then, those U2U-specific PC5 Relay RLC channel configuration will be used as basis for the PC5-RRC configuration procedure conducted by “RRCReconfiguraitonSIdelink”. Basically, similar to L2 U2N relay UE, the Tx UE are responsible to setup PC5 Relay RLC channels to carry the “SRAP PDU” transport of end-to-end traffic hop-by-hop. For RRC_CONNECTED UE, those configurations are to be same as SIB12 configurations, although provided in RRCReconfiguation message
Proposal 8
L2 Remote UE(s) and L2 U2U relay UE use PC5 Relay RLC channel configuration as a baseline to establish egress U2U-specific PC5 relay RLC channels.

It is also worth noting that in Rel-17 L2 U2N Relay case, gNB provided different set of PC5 Relay RLC channel configurations to a single  L2 U2N relay UE for each specific L2 remote UE which is connected to this relay. Since RAN2 has excluded dedicated gNB configuration enhancements for Rel-18 L2 U2U relay design and there is no dedicated UE reporting of U2U relay communication addresses, the UE has to rely on a common set of PC5 Relay RLC channel configurations to generate the specific configurations to be used in each PC5-RRC procedures to different U2U destinations.

Proposal 9
One common PC5 Relay RLC channel configuration provided by NW can be used for setup multiple different PC5 Relay RLC channel, each towards a different remote UE or relay UE.

Moreover, when relay UE configures SRAP in “SL-SRAP-ConfigPC5”, the relay UE and remote UE also need to provide the mappings between E2E bearer and PC5 Relay RLC channel, which is also missing in the current running CR.

Proposal 10
How to map each E2E bearer to a U2U-specific PC5 Relay RLC channel needs to be added in SL-SRAP-ConfigPC5
Then, regarding the following EN in running CR:
EDITOR’s NOTE: FFS whether the old indication for R17 U2N Relay can be used for R18 U2U Relay or a new U2U Relay-specific indication is needed for gNB capability of supporting U2U Relay
We think there is definitely a case that U2N relay discovery is supported, but U2U relay discovery is not supported. So, we are not sure how to reuse old Rel-17 U2N relay indications such as sl-L2U2N-Relay-r17 and sl-L3U2N-RelayDiscovery-r17 . The real question is that how to use SIB12 information elements to indicate the support of U2U relay or not. For this, we have thte following proposal:
Proposal 11
The absence/presence of U2U discovery configuration indicates whether gNB supports L3 U2U relay. No new dedicated Boolean indication is needed.
Proposal 12
The absence/presence of U2U PC5 Relay RLC channel configuration indicates whether gNB supports L2 U2U relay. No new dedicated Boolean indication is needed.
2.6
QoS Split for L2 U2U relay

There is a debate in RAN2#2123bis meting that whether L3 U2U relay QoS solution shall be used for L2 U2U relay case and RAN2 has reach the following working assumption:
WA: AS signalling is used to indicate the end-to-end QoS and QoS split for L2 U2U relay.
We think for the completion of work, there is no need to further debate on this. There is no blocking issue to specify AS layer scheme and the related AS signaling overhead (PC5-RRC) are predictable. Therefore, RAN2 should confirm the above WA as agreement.
Proposal 13
RAN2 confirm the working assumption “AS signalling is used to indicate the end-to-end QoS and QoS split for L2 U2U relay”.

2.7
SRAP Control PDU
In Rel-17 Layer 2 U2N relay design, the “D/C” bit is introduced in SRAP header as SRAP protocol layer is expected to have control PDUs similar to other user plane protocols. However, due to the time limit and workload concerns, there is no any SRAP control PDU specified in Rel-17.

In general, we think SRAP layer provides a unique opportunity for relay UE to fine-tune its forwarding operation for each end-to-end radio bearer. From this perspective, the SRAP control PDU will be useful to deliver “dynamical” information critical to help relay UE making scheduling decisions to guarantee QoS for an end-to-end SLRB. For example, the source remote UE may temporarily adjust “remaining PDB” requirements for relay UE to be used in the 2nd PC5 hop scheduling, e.g., based on short-term variations of in the scheduling delay in the 1st PC5 hop. In another example, the source remote UE may identify one bearer as “urgent” in a SRAP control PDU, so that the SRAP PDU(s) of this end-to-end radio bearer can preempt other traffic buffered in relay UE temporarily.
In summary, we think it is proper for RAN2 to support SRAP control PDU in Rel-18 work, mainly aims to improve the QoS for end-to-end PDCP traffic. Details of the SRAP Control PDU(s) can be further discussed.
Proposal 14
Support SRAP control PDU design to enhance the relay UE’s operation of end-to-end radio bearer. Details of Control PDU(s) can be further discussed.
3 Conclusion
In this contribution, we discussed the remaining open issues for UE-to-UE relay. We have the following proposals:

Proposal 1
The WA about User Info and L2 ID has no impact to earlier agreement on local ID allocation. The local ID assignment for U2U remote UEs is up to L2 U2U relay UE implementation.

Proposal 2
For L2 U2U relay, use the same numerical value of slrb-PC5-ConfigIndex as BEARER ID for the end-to-end, by restricting only [4-31] can be used as slrb-PC5-ConfigIndex for end-to-end Sidelink DRB.
Proposal 3
U2U relay UE and U2U remote UE reports U2U discovery destination address in a new list in SUI message.

Proposal 4
U2U relay UE and U2U remote UE reports U2U relay communication destination address in the existing TxResourceReqList.
Proposal 5
For integrated discovery/communication procedure, DCR message destination address are included in both the new list of U2U discovery destination and legacy TxResourceReqList.
Proposal 6
The default PC5 Relay RLC Channel for e2e SL-SRBs are named “SL-U2U-RLC”.
Proposal 7
Common U2U-specific PC5 Relay RLC channel configuration(s) are provided in SIB12 and SL-pre-configuration, and dedicated RRC signalling as well.
Proposal 8
L2 Remote UE(s) and L2 U2U relay UE use PC5 Relay RLC channel configuration as a baseline to establish egress U2U-specific PC5 relay RLC channels.

Proposal 9
One common PC5 Relay RLC channel configuration provided by NW can be used for setup multiple different PC5 Relay RLC channel, each towards a different remote UE or relay UE.

Proposal 10
How to map each E2E bearer to a U2U-specific PC5 Relay RLC channel needs to be added in SL-SRAP-ConfigPC5
Proposal 11
The absence/presence of U2U discovery configuration indicates whether gNB supports L3 U2U relay. No new dedicated Boolean indication is needed.
Proposal 12
The absence/presence of U2U PC5 Relay RLC channel configuration indicates whether gNB supports L2 U2U relay. No new dedicated Boolean indication is needed.
Proposal 13
RAN2 confirm the working assumption “AS signalling is used to indicate the end-to-end QoS and QoS split for L2 U2U relay”.

Proposal 14
Support SRAP control PDU design to enhance the relay UE’s operation of end-to-end radio bearer. Details of Control PDU(s) can be further discussed.
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