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1. [bookmark: OLE_LINK14][bookmark: OLE_LINK13]Introduction
[bookmark: _Hlk53665621]In this contribution, we further discuss the remaining issues for U2U which mostly come from the open issue list [1], including discovery, relay (re)selection, SRAP design, QoS handling, and control plane procedures.
2. Discussion
2.1. Discovery
2.1.1. Threshold configuration
In this section we would like to discuss the open issues 5.1 and 5.2 in [1].
	Number 
	Open issue 
	WI/CR Rapporteur’s comment

	5.1
	6.3.5	Sidelink information elements
–	SL-RelayUE-ConfigU2U
The IE SL-RelayUE-ConfigU2U specifies the configuration information for NR sidelink U2U Relay UE.
SL-RelayUE-ConfigU2U information element
-- ASN1START
-- TAG-SL-RELAYUE-CONFIGU2U-START

SL-RelayUE-ConfigU2U-r18::=           SEQUENCE {
    sl-ThreshIntegratedDiscRelay-r18        SL-RSRP-Range-r16                                     OPTIONAL,     -- Need R
sl-hystMaxRelay-r18                    Hysteresis                                            OPTIONAL,     -- Cond SL-ThreshIntegratedDiscRelay
	sd-ThreshIntegratedDiscRelay-r18        SL-RSRP-Range-r16                                     OPTIONAL,     -- Need R
sd-hystMaxRelay-r18                    Hysteresis                                            OPTIONAL,     -- Cond SD-ThreshIntegratedDiscRelay
	sd-ThreshModelA-DiscRelay-r18           SL-RSRP-Range-r16                                     OPTIONAL,     -- Need R
	sd-ThreshModelB-DiscRelay-r18           SL-RSRP-Range-r16                                     OPTIONAL    -- Need R

}

Editor Note: FFS whether speperate thresholds are configured for NR sidelink U2U Relay UE.

-- TAG-SL-RELAYUE-CONFIGU2U-STOP
-- ASN1STOP
	Issue 5.1 was proposed in the offline email discussion [AT123][412][Relay] Rel-18 RRC CR on U2U relay (vivo).
RAN2 has made the separate agreements on threshold configuration for U2U Relay UE as following:
· For the integrated-discovery case, the relay UE forwards the discovery message for DCR message with integrated Discovery case only if the PC5 RSRP between the relay UE and the source remote UE is above a threshold.
· For Model A discovery, the relay UE should only announce the neighbour UEs for which the SD-RSRP/SL-RSRP between the relay UE and the neighbour UE is above a configured threshold in a discovery announcement message. LS is sent to SA2.
· For Model B, the relay UE forwards the solicitation message only if the PC5 RSRP between the relay UE and the source remote UE is above a threshold.
However, RAN2 hasn’t discussed on whether the threshold configuration for the integrated-discovery case, Model A discovery case and Model B discovery case should use common or separate parameter(s) in RRC signaling format design. An EN was added to keep it open and for companies to further express their view in the coming RAN2 meeting. Please note that current RRC use separate parameters but will be updated after RAN2 agreement (if needed).

	5.2
	6.3.5	Sidelink information elements
–	SL-RemoteUE-ConfigU2U
The IE SL-RemoteUE-ConfigU2U specifies the configuration information for NR sidelink U2U Remote UE.
SL-RemoteUE-ConfigU2U information element
-- ASN1START
-- TAG-SL-REMOTEUE-CONFIGU2U-START

SL-RemoteUE-ConfigU2U-r18::=           SEQUENCE {
sl-ThreshHighRemote-r18                SL-RSRP-Range-r16                                     OPTIONAL,     -- Need R
sl-HystMaxRemote-r18                   Hysteresis                                            OPTIONAL,     -- Cond SL-RSRP-ThreshRemote
sd-ThreshHighRemote-r18                SL-RSRP-Range-r16                                     OPTIONAL,     -- Need R
sd-HystMaxRemote-r18                   Hysteresis                                            OPTIONAL,     -- Cond SD-RSRP-ThreshRemote
sd-ThreshModelB-DiscRemote-r18          SL-RSRP-Range-r16                                     OPTIONAL,     -- Need R
sl-ReselectionConfigU2U-r18            SL-ReselectionConfigU2U-r18                           OPTIONAL      -- Need R
}

SL-ReselectionConfigU2U-r18::=         SEQUENCE {
    sl-RSRP-ThreshU2U-r18                  SL-RSRP-Range-r16                                OPTIONAL,     -- Need R
    sl-FilterCoefficientU2U-r18        FilterCoefficient                                    OPTIONAL,     -- Need R
sl-HystMinU2U-r18                      Hysteresis                                       OPTIONAL,     -- Cond SL-RSRP-ThreshU2U
	sd-RSRP-ThreshU2U-r18                  SL-RSRP-Range-r16                                OPTIONAL,     -- Need R
	sd-FilterCoefficientU2U-r18        FilterCoefficient                                    OPTIONAL,     -- Need R
    sd-HystMinU2U-r18                      Hysteresis                                       OPTIONAL      -- Cond SD-RSRP-ThreshU2U
}

Editor Note: FFS whether speperate thresholds are configured for NR sidelink U2U Remote UE.

-- TAG-SL-REMOTEUE-CONFIGU2U-STOP
-- ASN1STOP
	Issue 5.2 was proposed in the offline email discussion [AT123][412][Relay] Rel-18 RRC CR on U2U relay (vivo).
RAN2 has made the separate agreements on threshold configuration for U2U Remote UE as following:
· UE-to-UE relay selection can be triggered based on the PC5 RSRP (FFS SL-RSRP or SD-RSRP) of the direct link falling below a threshold.  FFS which remote UE (or both) can trigger relay selection.  FFS the relationship between selection and discovery.
· UE-to-UE relay reselection can be triggered based on the PC5 RSRP (FFS SL-RSRP or SD-RSRP) between a remote UE and the relay UE falling below a threshold.  FFS which remote UE (or both) can trigger relay reselection.  FFS if/how the second hop between the relay UE and the peer UE is considered.
However, RAN2 hasn’t discussed on whether the above configured threshold for trigger relay selection and for trigger relay reselection should use common or separate parameter(s) in RRC signaling format design. An EN was added to keep it open and for companies to further express their view in the coming RAN2 meeting. Please note that current RRC use separate parameters but will be updated after RAN2 agreement (if needed).



Issue 5.1
In current RRC specification, separate parameters are used. However, we understand it makes sense that all the threshold conditions are used to evaluate the AS conditions between a remote UE and a relay UE, based on the RSRP measurement results for discovery messages, no matter for which type of discovery. Therefore, it is suggested that a common threshold can be used.
[bookmark: _Ref146794771]Proposal 1: A common threshold parameter is defined for AS condition evaluation for model-A, model-B and integrated discovery for relay UE to transmit/forward discovery message.
Issue 5.2
It is not clear whether to use a common threshold for U2U relay selection and reselection triggering. 
In Rel-17 U2N relay (re)selection, the relay selection trigger is based on threshHighRemote (between remote UE and the gNB) while the relay reselection trigger is based on sl-RSRP-Thresh (between remote UE and currently selected U2N Relay UE). It is reasonable as one of them is for Uu RSRP measurement and the other one is for SD-RSRP. However, for the case of U2U relay, as both of them are for PC5 RSRP, it is possible that we may use just one common threshold. 
[bookmark: _Ref146794634]Observation 1: In U2N relay, relay selection trigger is based on threshHighRemote (between remote UE and the gNB) to measure Uu RSRP while the relay reselection trigger is based on sl-RSRP-Thresh (between remote UE and currently selected U2N Relay UE) to measure PC5 RSRP.
[bookmark: _Ref146794635]Observation 2: In U2U relay, relay selection trigger and relay reselection trigger are both based on PC5 RSRP.
[bookmark: _Ref146794772][bookmark: OLE_LINK4]Proposal 2: A common threshold parameter is defined for relay selection trigger (between two remote UEs on direct link) and relay reselection trigger (between remote UE and current relay UE).
2.1.2. Integrated discovery
In this section we would like to discuss the open issues 5.9 and 5.13 in [1].
	Number 
	Open issue 
	WI/CR Rapporteur’s comment

	5.9
	5.8.8	Sidelink communication transmission
Editor NOTE: FFS communication or discovery resource pool for DCR message with integrated discovery.

	Issue 5.9 was proposed in the offline email discussion [AT123][412][Relay] Rel-18 RRC CR on U2U relay (vivo).
Rapporteur observed that some companies have different views on whether the DCR message with integrated discovery can use the dedicated discovery resource pool or not. Given that the dedicated discovery resource pool was initially introduced for discovery message transmission, it remains open that whether the integrated discovery can be handled similar as the legacy discovery message transmission from resource allocation perspective. Therefore, an EN was added for companies to have further consideration in the coming RAN2 meeting.

	5.13
	5.8.X1.2	NR sidelink U2U Relay UE threshold conditions
Editor NOTE: FFS whether the above condition to check SD-RSRP /SL-RSRP  of the DCR message with integrated Discovery is applicable or not.
	Issue 5.13 was proposed in the offline email discussion [Post123][411][Relay] RRC CR on U2U relay (vivo).
Rapporteur observed that companies’ views are divergent on the applicable PC5 measurement result quantity of the DCR message with integrated Discovery, i.e., SL-RSRP, SD-RSRP, or both. As a consequence, it may need further revision on how the specify U2U Relay UE behavior on performing the PC5 threshold condition checking for forwarding the DCR message with integrated Discovery. An EN was added to keep this issue open and for companies to further discuss in the coming RAN2 meeting.


Issue 5.9
To us, it is not clear whether the DCR message with integrated discovery should use the dedicated pool or not, especially considering we agreed to use SL-SRB0 for it:
· On one hand, as SL-SRB0 are not carrying discovery messages, according to current pool selection procedure, it should use the shared pool for transmission;
· On the other hand, the DCR message with integrated discovery serve the purpose to ‘discover’ other UEs, so it seems one UE has to monitor it anyway.
Back in Rel-17 when dedicated pool for U2N was introduced, one important argument is that we should consider the UEs which are interested in discovery only and the dedicated pool can achieve some power saving gain[2]. In U2U relay, if we make the DCR message with integrated discovery to be only transmitted in shared pool, then the UE may always monitor the shared pool even if it is only interested in discovery. Therefore, it seems the dedicated pool would not be useful anymore. 
[bookmark: _Ref142513129]Observation 3: A UE should always monitor the shared pool even it is only interested in discovery, trying not to miss the DCR message with integrated discovery, which makes the power saving gain brought by dedicated discovery pool not exist anymore.
To solve this concern, there may be different solutions. E.g. 
· Either we revert our agreement to use SL-SRB4 for DCR message with integrated discovery, so it can use the dedicated discovery pool, or,
· We explicitly clarify that when the message is DCR message with integrated discovery it can use the dedicated discovery pool as other discovery messages. 
We propose that we can first agree that DCR message with integrated discovery can use the dedicated discovery pool, and either option above is ok to us.
[bookmark: _Ref146794773]Proposal 3: It is supported that DCR message with integrated discovery can use the dedicated discovery pool.
Issue 5.13
For integrated discovery, it is questionable about the applicable PC5 measurement result quantity, i.e., SL-RSRP, SD-RSRP, or both. In our understanding, although the DCR message with integrated discovery is transmitted on SL-SRB0, it is transmitted in broadcast manner from AS point of view and the power control for it is also more similar to model-A/model-B discovery message, so we prefer to use SD-RSRP for integrated discovery. 
[bookmark: _Ref146794774]Proposal 4: Only SD-RSRP is used for measuring DCR message with integrated discovery, to determine whether relay UE can forward this message to target remote UE.
2.1.3. gNB capability indication
For U2N relay, there are three parameters to represent the support for different type of discovery by gNB [3]:
	sl-L2U2N-Relay
This field indicates the support of NR sidelink Layer-2 relay.

	sl-L3U2N-RelayDiscovery
This field indicates the support of L3 U2N relay AS-layer capability, i.e. NR sidelink relay discovery.

	sl-NonRelayDiscovery
This field indicates the support of NR sidelink non-relay discovery.


For L2 and L3 U2U relay, there were also discussions about how to indicate the gNB capability. Some companies proposed to reuse non-relay discovery capability or L2/L3 U2N relay capability for the indication of U2U relay capability.
However, considering the dedicated configurations for non-relay/U2N relay/U2U relay can be different, and most of the U2N relay parameters were introduced without considering the extension to U2U relay, we prefer a clearer design to have separate bits for L2 and L3 U2U relay capability for gNB.
[bookmark: _Ref146794775]Proposal 5: Introduce one new bit for L2 U2U relay gNB capability, and one new bit for L3 U2U relay gNB capability in SIB12.
2.1.4.  Relay (re)selection parameters reuse

In this section we would like to discuss the open issues 5.7 [1].
	Number 
	Open issue 
	WI/CR Rapporteur’s comment

	5.7
	5.8.13.3	NR sidelink discovery transmission
[bookmark: _Hlk146810897]Editor NOTE: FFS whether reuse the U2N relay (re)selection parameters to U2U relay (re)selection.
	Issue 5.7 was proposed in the offline email discussion [Post123][411][Relay] RRC CR on U2U relay (vivo).
A question was raised on whether the current U2N relay (re)selection parameters should be reused to the U2U relay (re)selection. If reused, the new U2U relay (re)selection parameters in SL-ReselectionConfigU2U would need to be removed from current RRC running CR. Rapporteur suggested to discuss it based on company contribution, and thus an EN was added for further consideration in the coming RAN2 meeting.


This issue is brought by companies as now the relay selection parameters are separate for U2N and U2U, as follows:
SL-DiscConfigCommon-r17 ::=   SEQUENCE {
    sl-RelayUE-ConfigCommon-r17   SL-RelayUE-Config-r17,
    sl-RemoteUE-ConfigCommon-r17  SL-RemoteUE-Config-r17
}
SL-DiscConfigCommon-v18xy ::=   SEQUENCE {
    sl-RelayUE-ConfigCommonU2U-r18   SL-RelayUE-ConfigU2U-r18,
    sl-RemoteUE-ConfigCommonU2U-r18  SL-RemoteUE-ConfigU2U-r18
}
In our understanding, the reuse of relay selection parameters is not preferable, because:
1) It is better to use separate signaling format since U2N and U2U relaying are designed for different services and thus can be controlled independently by the NW.
2) This also provides more flexibility for the NW to configure the same or different threshold values for U2N and U2U relaying services.
Therefore, we would like to keep the design of SL-DiscConfigCommon-v18xy in current U2U running CR.
[bookmark: _Ref146811388]Proposal 6: SL-DiscConfigCommon-v18xy is introduced for separate relay (re)selection parameters for U2U relay, compared to U2N relay.
2.2. Relay (re)selection
In this section we would like to discuss the open issues 5.12 and 5.14 in [1], and discuss the indirect to direct link switch as well.
	Number 
	Open issue 
	WI/CR Rapporteur’s comment

	5.12
	5.8.9.10.4	Actions related to reception of NotificationMessageSidelink message
Editor Note: FFS if there would be any constraints on the Remote UE implementation behaviour to keep or release the PC5 link with the relay UE.
	Issue 5.12 was captured in accordance with the RAN2#120 agreement as following:
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 reselection (or not).  FFS if there would be any constraints on the remote UE implementation behaviour to keep or release the PC5 link with the relay UE.

	5.14
	5.8.X2.2	NR Sidelink U2U Remote UE threshold conditions
Editor Note: FFS whether/how to capture if the SL-RSRP/SD-RSRP measurement of the peer NR sidelink U2U Remote UE is not available.
	Issue 5.14 was proposed by Rapporteur during the RRC running CR drafting.
Rapporteur noticed that current RAN2 agreements for triggering relay selection were made only for the case when there is a direct link with the peer U2U Remote UE, in which case either SL-RSRP or SD-RSRP measurement can be used for the PC5 threshold condition checking. But for the case when there is no direct link established yet (which means both of the SL-RSRP/SD-RSRP measurement of the peer U2U Remote UE are not available), there is no conclusion whether/how to capture it for triggering relay selection. Therefore, an EN was added for companies to have further consideration in the coming RAN2 meeting.


Issue 5.12
In U2N relay, the remote UE’s behavior is clear when receiving NotificationMessageSidelink message, i.e., it will initiate the RRC connection re-establishment procedure if it is in RRC_CONNECTED, otherwise, it is up to Remote UE implementation whether to release or keep the PC5 unicast link. 
For U2U relay, we agreed that the remote UE can just indicate PC5 RLF received from U2U Relay UE to the upper layers, and rely on upper layer to trigger relay trigger relay reselection or not. Even though the RLF indication is for the second hop, if the upper layer decides to trigger relay reselection, then it can be just left to remote UE implementation whether/when to release the PC5 link with the relay UE. In this case, no constraints seem needed. Otherwise, the UE may keep the current PC5 link with the relay UE and wait for the recover for the second hop. Therefore,
[bookmark: _Ref146794837]Proposal 7: When the remote UE receives PC5-RLF indication from the U2U relay UE:
· The remote UE should keep the PC5 link with the relay UE if the upper layer does not trigger the relay reselection
· It is up to the remote UE implementation whether to keep or release the PC5 link with the relay UE if the upper layer triggers the relay reselection
Issue 5.14
Current RAN2 agreements for triggering relay selection were made only for the case when there is a direct link with the peer U2U Remote UE.
when there is no direct link, it is not clear whether/how to capture it for triggering relay selection.
In our understanding, if there is no direct link established, it is possible that the UEs can rely on whether the SD-RSRP of discovery messages between two remote UEs is below a threshold to decide whether relay selection is triggered, but on the other side, it is also possible that the U2U relay selection is triggered following the U2U relay discovery which could be configured by upper layer. 
Therefore, we prefer a simple solution that we leave it to upper layer whether to trigger relay selection in case of no direct link.
[bookmark: _Ref146794838]Proposal 8: For the case of no direct link established between remote UEs, it is up to remote UE’s upper layer whether to trigger U2U relay selection.
2.3. SRAP 
In RAN2#121bis[4], there are following conclusions regarding the SRAP header design of L2 U2U relay:
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.
Agreements:
WA: E2E bearer ID (i.e., configuration index in the list of SLRB configurations) is used as input for the L2 U2U relay ciphering and deciphering at PDCP.
LS to SA3 to confirm the feasibility of using the configuration index.

In RAN2#123, there are the following conclusions regarding the SRAP header design of L2 U2U relay:
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.
According to the above agreements, the SRAP header will basically include source UE ID, destination UE ID and e2e bearer ID. Yet, there was an email discussion on exact design of these fields in light of the related fields of the SRAP design for R17 U2N relay. In this sub-clause, some additional views on how to implement e2e BEARER ID is presented and the related routing behaviour for relay UE and destination remote UE are investigated.
2.3.1. Local ID configuration
In the post email discussion[5], there is one question regarding the signalling for local ID configuration. There are 3 options and the related proposal is as follows:
	Q2-1b, What is your view on the signalling to be used to indicate the local ID from relay UE to remote UE?
1) Option-1: reuse old PC5-RRC signalling (e.g., RRCReonfigurationSidelink);
2) Option-2: new PC5-RRC signalling.
3) Option-3: PC5-S message
[bookmark: _Toc146271515][bookmark: _Toc146355572]Proposal 4: [21/24] RAN2 to discuss using PC5-RRC message to indicate the Local ID from relay UE to Remote UEs, FFS on how the Local ID is link to User Info at the remote UE. FFS on reuse old PC5-RRC signaling or new PC5-RRC signalling


And in the offline[5], the following issue is discussed:
	Proposal 5 [ToDis] If PC5-RRC message is to be used to indicate the Local ID to remote UE, RAN2 to discuss how to link the User Info with Local ID:
Option-1: Carry User Info and Local ID in PC5-RRC message with the assumption that User Info is provided from Prose layer to AS layer;
Option-2: Carry L2 ID and Local ID in PC5-RRC message with the assumption that the association between User Info and L2 ID is done at Prose layer.


From our understanding, due to the L2 ID of 3-byte length takes too much overhead, local ID of one byte should be introduced for SRAP PDU routing between two remote UEs. For each remote UE, there is natural correspondence between its local ID and its Layer 2 ID. The linkage between upper layer information and the lower layer transmission can be identified by the correspondence between the upper layer information and the Layer 2 ID. As the existing specification already covered the correspondence between the upper layer information and the layer 2 ID pretty well, there is no need to further consider the correspondence between the upper layer information and the local ID. Regarding indicating local ID via PC5-S message can save the signalling round compared to that via PC5-RRC signalling, we don’t think it is valid as the relay UE has to exchange the PC5-RRC signalling for per-hop PC5 link setup anyway and the local ID can be just one parameter to be included in one PC5-RRC message during this procedure and no new signalling transmission round is introduced. For instance, there is no extra signalling round if the local ID s included in RRCReonfigurationSidelink for per-hop PC5 link setup. In such sense, there is no enough motivation to introduce a new PC5-RRC message just because of local ID assignment. 
[bookmark: _Ref146796322]Observation 4: Local ID is an AS layer ID.
[bookmark: _Ref146796323]Observation 5: There is one to one correspondence between E2E link identified by the L2 ID pair and the E2E local ID pair.
[bookmark: _Ref146796324]Observation 6: Local ID indication reusing the existing per-hop PC5-RRC message (e.g. RRCReconfigurationSidelink) for connection setup does not introduce extra delay.
Based on the above consideration, we propose:
[bookmark: _Ref146796354]Proposal 9: RRCReonfigurationSidelink should be reused for local ID indication from the relay UE to the remote UE.
[bookmark: _Ref146796355]Proposal 10: RAN2 to support to carry L2 ID and Local ID in PC5-RRC message with the assumption that the association between User Info and L2 ID is done at Prose layer.
2.3.2. E2E BEARER ID 
According to the available input to the offline[5], the majority (see the flowing FFS) tends to reuse the 5-bit BEARER ID for L2 U2N relay. It is OK to follow the majority. 
	[bookmark: OLE_LINK2][bookmark: OLE_LINK1]Proposal 2 [19/20] 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. FFS how to derive 5-bit value BEARER ID from SLRB configuration index.


There is no BEARER ID field in the existing SL DRB signaling (i.e. SLRB-Config IE) yet. The straight forward way is to introduce a BEARER ID field in SLRB-Config, which can have a one to one mapping to SLRB configuration index, e.g.: 
[image: D:\Users\11108849\AppData\Roaming\vchat\ChatFiles\2023-09\cb19ec07-8ec4-4fc2-aee4-d79ed59f0812.png]
[bookmark: _Ref146796356]Proposal 11: Bearer ID field (5-bit) should be introduced in SLRB-Config IE via PC5-RRC.
2.3.3. SRAP PDU transmission and reception 
Upon reception of an SDU from its upper layer to be sent to another remote UE via a relay UE, the remote UE should construct the SRAP PDU with its local ID as the source UE ID, the peer remote UE’s local ID as the destination ID and the bearer ID of the e2e bearer over which the SRAP PDU is to be transmitted. Then the remote UE sends the SRAP PDU to the relay UE. Upon reception of the SRAP PDU, the relay UE should look up the routing table which comprises a list SRAP configurations to determine if there is any SRAP configuration whose source UE ID, destination UE ID and Bearer ID match the corresponding fields in the SRAP header of the SRAP PDU. If there is a such SRAP configuration, the relay UE should forward the SRAP PDU according the SRAP configuration. Otherwise, the received SRAP PDU should be regarded as an erroneous SRAP PDU and discarded by the relay UE.
[bookmark: _Ref146796357]Proposal 12: The relay UE should perform forwarding of a received SRAP PDU according to the SRAP configuration whose Bearer ID, Source UE ID and Destination UE ID match the respective fields in the SRAP header of the received SRAP PDU.
In exception case, the relay UE may receive an SRAP PDU without any SRAP configuration whose Bearer ID, Source UE ID and Destination UE ID match the respective fields in the SRAP header of the SRAP PDU. This SRAP PDU can be regarded as unknown or erroneous SRAP PDU and should be discarded.
[bookmark: _Ref146796358]Proposal 13: For a relay UE, if there is no SRAP configuration whose Bearer ID, Source UE ID and Destination UE ID matching the respective fields in the SRAP header of a received SRAP PDU, this received SRAP PDU should be discarded.
For a remote UE, when it has received any SRAP PDU, it can remove the SRAP header and deliver the SDU to the upper layer only when all the following conditions are met: 
· the destination UE ID in SRAP header matches the local ID of its own;
· the source UE ID in the SRAP header matches any connected peer remote UE via the relay UE forwarding this SRAP PDU;
· there is a PDCP entity corresponding to the Bearer ID in the SRAP header.
[bookmark: _Ref146796361]Proposal 14: For a received SRAP PDU, the remote UE should derive the SDU by removing the SRAP header and deliver this SDU to the PDCP entity identified by the Bearer ID in the SRAP header.
If any of the above conditions is not met, the received SRAP PDU should be regarded as unknow/erroneous SRAP PDU and discarded.
[bookmark: _Ref146796362]Proposal 15: For a remote UE, a received SRAP PDU should be regarded as the unknown/erroneous SRAP PDU if any of the following condition is met:
· The destination UE ID in the SRAP header does not match the local ID of this remote UE;
· There is no connected peer remote UE whose local ID matches the source UE ID in the SRAP header;
· There is no PDCP entity identified based on the Bearer ID in the SRAP header.
2.4. SLRB configuration and QoS handling
2.4.1. Control Plane Procedure
According to the newest CR about control plane procedure:
	16.12.x	Control plane procedures for L2 U2U Relay
The L2 U2U Remote UE needs to establish end-to-end SL-DRBs with the peer L2 U2U Remote UE before user plane data transmission.
The following high level connection establishment procedure in Figure 16.12.x-1 applies to a L2 U2U Relay UE and L2 U2U Remote UE:


Figure 16.12.x-1: Procedure for L2 U2U Remote UE connection establishment



From our understanding, although it seems to bring some gain on signaling latency if early E2E PC5-S/RRC messages and HbH PC5-S/RRC messages can interweave, that gain is not worthy considering the increase in complexity. Firstly, if initial E2E PC5-S messages need to be delivered before two local ID allocation, no SRAP header can be used for these messages. Special RLC channel configuration and routing mechanisms should be designed, which needs extra specification efforts. Secondly, the initial E2E signaling transmission mechanism similar to the U2N case is not suitable for the U2U scenario, e.g. first E2E SRB0 message without SRAP header in PC5 link but with SRAP header in Uu link in the case of U2N relay architecture. There are fundamental differences between U2U relay and U2N relay, e.g. without serving gNB as a centralized control node and 2-hop PC5 links difficult to distinguish in U2U relay architecture. Hence, for a simpler and unified routing mechanism, we prefer that both end-to-end PC5-S messages (via SL-SRB 0/1/2) and end-to-end PC5 RRC messages (via SL-SRB 3) should be delivered including two local ID in the SRAP header, i.e. step 3 always before step 4.
[bookmark: _Ref146796553]Proposal 16: Both end-to-end PC5-S messages (via SL-SRB 0/1/2) and end-to-end PC5 RRC messages (via SL-SRB 3) should be delivered with two local IDs in the SRAP header, i.e. step 3 always before step 4.
About QoS parameter handling, the initial QoS profile requested by the TX remote UE may be not always equal to the final QoS profile since these two remote UEs can negotiate QoS profile through E2E PC5-S procedure. After that negotiation and final decision for QoS profile, QoS splitting should be performed.
The next step is how to select the message type for QoS splitting, e.g. PC5-S signaling or PC5-RRC signaling. SA2 had completed the specification of QoS splitting PC5-S procedure for L3 U2U relay. It is a simpler way to reuse it directly for L2 U2U relay at least from the perspective of RAN2 specification effort. Unless it can be shown that existing PC5-S mechanisms cannot meet the requirements for L2 U2U relay. Of course, over-optimization needs to be avoided. We prefer to reuse it.
The split QoS value, e.g. PDB, is just used for TX UE to decide some transmission parameter, e.g. resource selection in mode 2. In the first hop, source remote UE is the TX side and in the second hop, relay UE is the TX side. Hence, there is no need to deliver the split QoS to the peer L2 U2U remote UE.
[bookmark: _Ref146796554]Proposal 17: QoS splitting should be after the completion of QoS parameter negotiation & final decision via end-to-end PC5-S procedure, i.e. always after step 4.
[bookmark: _Ref146796555]Proposal 18: L2 U2U QoS splitting should reuse the existing upper layer signalling procedure of L3 QoS splitting.
[bookmark: _Ref146796556][bookmark: OLE_LINK6]Proposal 19: The split QoS value doesn’t need to be delivered to the peer L2 U2U Remote UE.
2.4.2. End-to-end QoS split
Similar to U2N relay, the typical QoS parameter for splitting is the PC5 PDB. In current filed of SL-QoS-Profile, there are the following types of QoS parameters:
· GFBR, MFBR, AveragingWindow and MaxDataBurstVolume: which are related to bit rate for a SL QoS flow and should not be impacted by the number of hops. These parameters should be common between HbH (hop-by-hop) and E2E (end-to-end).
· ResourceType and PriorityLevel: which are basic service attributes and should also be common between hop-by-hop and end-to-end.
· Range: which is direct communication range between TX UE and RX UE in legacy PC5 interface and only present for groupcast. U2U link, i.e. unicast, should not configure this parameter.
· PacketDelayBudget (PDB): which is a E2E parameter and should be split into two hops in a U2U link, e.g.  split E2E 100ms into 50ms per hop. The unit of legacy PDB is 0.5ms and the range is from 0 to 1023. Hence, it is easy to guarantee a split PDB also in the range of this PDB parameter.
· PacketErrorRate (PER):  which is also a E2E parameter and should be split into two hops in a U2U link, e.g. split E2E 10^-3 into 5*10^-4 approximately per hop. However, in current ASN.1, sl-PacketErrorRate is expressed as Scalar x 10-k where k is the Exponent and configured from 0 to 9. A precise split result, e.g. 5*10^-4, may be not a valid configuration value. For simplicity, the split PER can be set to the next PER level, e.g. E2E 10^-3 to 10^-4 per hop, in order for maximum reuse of existing signaling mechanisms and formats.
· Note: split PER calculation formula is 1-(1-x)*(1-x) = 10^-3, then x equals 5*10^-4 approximately, where x is split PER per hop in a 2-hop link. Split PER calculation formula is 1-(1-x)*(1-x)*(1-x) = 10^-5, then x equals 3.3*10^-6 approximately, where x is split PER per hop in a 3-hop link. Split PER calculation formula is 1-(1-x)*(1-x)*(1-x)*(1-x) = 10^-6, then x equals 2.5*10^-7 approximately, where x is split PER per hop in a 4-hop link.
Since L2 U2U QoS splitting is proposed to reuse upper layer signaling procedure of L3 QoS splitting, it can be left to relay UE implementation on how to split detailed parameters, especially for PER to avoid a splitted value that is not fit for the next-step RAN2 reporting message format for RRC_CONNECTED UE or configuration table in SIB/pre-configuration messages for IDLE/INACTIVE/OOC UE, e.g. directly set to the next PER level (10^-3 -> 10^-4). Furthermore, for splitting PDB decision, current measurement procedure can be used and no enhancement is needed due to limited TU.
[bookmark: _Ref146796557]Proposal 20: It can be left to relay UE implementation on how to split detailed QoS parameters, e.g. directly splitting PacketErrorRate (PER) to the next PER level (10^-3 -> 10^-4), and no measurement enhancement for splitting PDB decision.
2.4.3. Configuration for E2E SL-SRBs 
In the last meeting, RAN2 agreed that specified PDCP configuration is used for the E2E SL-SRB configuration of U2U relay. As to the PC5 Relay RLC Channel used for Remote UE's E2E SL-SRB message, it’s also suggested that we define specified or default PC5 RLC channel configuration used for transferring E2E SL-SRBs. Specified PC5 RLC channel configuration is the simplest. While default PC5 RLC channel configuration has more signaling flexibility because the PC5-RRC message can be utilized to (re)configurate the E2E-SRBs together with the E2E SL-DRBs when needed.  In our understanding, if all E2E SL-SRBs transmission occurs after local UE ID allocation for SRAP header via hop-by-hop PC5 RRC configuration or layer-2 UE ID directly used in SRAP header, E2E SL-SRB 0/1/2/3 can be aggregated into one PC5 RLC Channel, e.g. RLC AM and with a specified LCID 55, which is simplest and feasible. 
[bookmark: _Ref146796558]Proposal 21: One specified or default PC5 RLC channel configuration is introduced for E2E SL-SRB0/1/2/3 aggregation.
2.4.4. Configuration for E2E SL-DRBs
For E2E SL-DRBs configuration, in Rel-17 U2N relay, it is serving gNB to manage end-to-end RB configuration, hop-by-hop RLC bearer configuration and their mapping relationship via Uu RRC since both remote UE and relay UE are in RRC-Connected mode.
However, as the U2U relay communication is among source remote UE, relay UE and target remote UE, it is also more or less similar to the Rel-16 sidelink communication, when source UE’s serving gNB or source UE itself is responsible for SL radio bearer configuration for each TX direction. 
[bookmark: _Ref110947421]Observation 7: According to Rel-16 NR sidelink, Source UE or Source UE’s serving gNB is responsible for SL data radio bearer configuration.
[bookmark: _Ref110947422]Observation 8: According to Rel-17 U2N relay, Remote UE’s serving gNB is responsible for SL data radio bearer and RLC channel configuration.
In U2U case, it may support all kinds of RRC state combination for three UEs, i.e. OOC, IDLE, INACTIVE and CONNECTED. Hence, it is hardly to find a network node always responsible for SL DRB and RLC channel centralized configurations. It is not a better way to accept a UE based centralized DRB configuration since this is a new direction and not at all compatible with legacy PC5 procedures. Furthermore, when any of UEs is in CONNECTED, especially configured with SL resource allocation mode 1, its serving gNB should know the related PC5 QoS, SLRB, LCID and LCG information for better scheduling performance. Hence, reusing legacy SL RB configuration rules is a straightforward way. Source remote UE (or its serving gNB if RRC CONNECTED) decides E2E configurations and HbH configurations for the first hop, and L2 U2U Relay UE (or its serving gNB if RRC CONNECTED) decides HbH configurations for the second hop. Like the legacy, according to the RRC state of source remote UE, different methods are used to obtain the SLRB and RLC channel configurations, i.e. SIB for IDLE/INACTIVE UE, pre-configuration signalling for OOC UE and RRC dedicated signalling for CONNECTED UE.
[bookmark: _Ref146796520]Observation 9: when relay UE or remote UE is in CONNECTED, especially configured with SL resource allocation mode 1, its serving gNB should know the related PC5 QoS, SLRB, LCID and LCG information for better scheduling performance.
[bookmark: _Ref110947441]The second issue is how to configure the mapping relationship between E2E SLRB and RLC channel of each hop in U2U link, which is very different from legacy direct PC5 link. In our section of QoS handling, we analyze and conclude that PDB may be split into each hop from E2E QoS parameters and split PDB are better to fall into the value range of the original parameters. Hence, for the cases of SIB or pre-configuration, source remote UE should use the E2E QoS profile to decide the corresponding SLRB configuration and split QoS profile for RLC channel configuration. And then, these SLRB configurations act as the E2E SLRB configuration from source remote UE to target remote UE and RLC channel configurations act as RLC channel configurations from source remote UE to relay UE. And furthermore, it is up to source remote UE implementation to aggregate different E2E SLRBs with same/similar RLC channel configuration into one RLC channel of this hop. For a CONNECTED UE, similar rules are used, where split QoS profile and E2E QoS profile are reported to serving gNB and corresponding SLRB configuration and RLC channel configuration is sent to source remote UE. E2E SLRB aggregation into one RLC channel may be decided and configured by the gNB in order to achieve unified understanding between gNB and UE, especially in mode 1 case.
[bookmark: _Ref146796559]Proposal 22: Legacy SLRB configuration rules are reused in R18 U2U, i.e. source remote UE (or its serving gNB if RRC CONNECTED) decides E2E SLRB configurations and HbH RLC channel configurations and bearer mapping relationship for the first hop between source remote and relay, and L2 U2U Relay UE (or its serving gNB if RRC CONNECTED) decides HbH RLC channel configurations and bearer mapping relationship for the second hop between relay and target remote.
[bookmark: _Ref146796560]Proposal 23: For an IDLE/INACTIVE/OOC source remote UE, E2E QoS profile should be used to decide E2E SL RB configuration and split QoS profile for RLC channel configuration of the first hop based on the configuration from SIB or pre-configuration. And it is up to source remote UE implementation to aggregate different E2E SLRBs with same/similar RLC channel configuration into one RLC channel.
[bookmark: _Ref146796561]Proposal 24: For a CONNECTED source remote UE, E2E QoS profile and split QoS profile of the first hop should be reported to serving gNB. Then corresponding E2E SL RB configuration & RLC channel configuration of this hop and mapping relationship between E2E SLRB and RLC channel are configured to source remote UE by gNB. 
Furthermore, there is a special situation for a relay UE, i.e. neither relay UE nor its serving gNB can decide or modify any E2E SLRB configuration. From the perspective of relay UE and its serving gNB, only RLC channel configurations of the second hop and mapping relationship between E2E SLRB and RLC channel can be configured. Hence, for IDLE/INACTVE/OOC relay UE, split QoS profile and potential E2E SLRB configuration should be used to decide RLC channel configuration of the second hop based on SIB or pre-configuration. And it is up to relay UE implementation to aggregate different E2E SLRBs with same/similar RLC channel configuration into one RLC channel. For a CONNECTED relay UE, split QoS profile of the second hop and potential E2E SLRB configurations should be reported to serving gNB and RLC channel configuration are configured to relay UE. E2E SLRB aggregation into one RLC channel should also be configured by gNB.
[bookmark: _Ref146796562]Proposal 25: For an IDLE/INACTIVE/OOC relay UE, split QoS profile and potential E2E SLRB configuration should be used to decide RLC channel configuration of the second hop from SIB or pre-configuration. And it is up to relay UE implementation to aggregate different E2E SLRBs with same/similar RLC channel configuration into one RLC channel.
[bookmark: _Ref146796563]Proposal 26: For a CONNECTED relay UE, split QoS profile of the second hop and potential E2E SLRB configurations should be reported to serving gNB. Then RLC channel configuration and mapping relationship between E2E SLRB and RLC channel are configured to relay UE by gNB. 
3. Conclusion
In this contribution, we discussed the remaining issues for U2U which most come from the open issue list. The following observations and proposals are given:
For discovery
Observation 1: In U2N relay, relay selection trigger is based on threshHighRemote (between remote UE and the gNB) to measure Uu RSRP while the relay reselection trigger is based on sl-RSRP-Thresh (between remote UE and currently selected U2N Relay UE) to measure PC5 RSRP.
Observation 2: In U2U relay, relay selection trigger and relay reselection trigger are both based on PC5 RSRP.
Observation 3: A UE should always monitor the shared pool even it is only interested in discovery, trying not to miss the DCR message with integrated discovery, which makes the power saving gain brought by dedicated discovery pool not exist anymore.
Proposal 1: A common threshold parameter is defined for AS condition evaluation for model-A, model-B and integrated discovery for relay UE to transmit/forward discovery message.
Proposal 2: A common threshold parameter is defined for relay selection trigger (between two remote UEs on direct link) and relay reselection trigger (between remote UE and current relay UE).
Proposal 3: It is supported that DCR message with integrated discovery can use the dedicated discovery pool.
Proposal 4: Only SD-RSRP is used for measuring DCR message with integrated discovery, to determine whether relay UE can forward this message to target remote UE.
Proposal 5: Introduce one new bit for L2 U2U relay gNB capability, and one new bit for L3 U2U relay gNB capability in SIB12.
Proposal 6: SL-DiscConfigCommon-v18xy is introduced for separate relay (re)selection parameters for U2U relay, compared to U2N relay.
For relay (re)selection
Proposal 7: When the remote UE receives PC5-RLF indication from the U2U relay UE:
· The remote UE should keep the PC5 link with the relay UE if the upper layer does not trigger the relay reselection
· It is up to the remote UE implementation whether to keep or release the PC5 link with the relay UE if the upper layer triggers the relay reselection
Proposal 8: For the case of no direct link established between remote UEs, it is up to remote UE’s upper layer whether to trigger U2U relay selection.
For SRAP
Observation 4: Local ID is an AS layer ID.
Observation 5: There is one to one correspondence between E2E link identified by the L2 ID pair and the E2E local ID pair.
Observation 6: Local ID indication reusing the existing per-hop PC5-RRC message (e.g. RRCReconfigurationSidelink) for connection setup does not introduce extra delay.
Proposal 9: RRCReonfigurationSidelink should be reused for local ID indication from the relay UE to the remote UE.
Proposal 10: RAN2 to support to carry L2 ID and Local ID in PC5-RRC message with the assumption that the association between User Info and L2 ID is done at Prose layer.
Proposal 11: Bearer ID field (5-bit) should be introduced in SLRB-Config IE via PC5-RRC.
Proposal 12: The relay UE should perform forwarding of a received SRAP PDU according to the SRAP configuration whose Bearer ID, Source UE ID and Destination UE ID match the respective fields in the SRAP header of the received SRAP PDU.
Proposal 13: For a relay UE, if there is no SRAP configuration whose Bearer ID, Source UE ID and Destination UE ID matching the respective fields in the SRAP header of a received SRAP PDU, this received SRAP PDU should be discarded.
Proposal 14: For a received SRAP PDU, the remote UE should derive the SDU by removing the SRAP header and deliver this SDU to the PDCP entity identified by the Bearer ID in the SRAP header.
Proposal 15: For a remote UE, a received SRAP PDU should be regarded as the unknown/erroneous SRAP PDU if any of the following condition is met:
· The destination UE ID in the SRAP header does not match the local ID of this remote UE;
· There is no connected peer remote UE whose local ID matches the source UE ID in the SRAP header;
· There is no PDCP entity identified based on the Bearer ID in the SRAP header.
For control plane procedure and QoS split 
Proposal 16: Both end-to-end PC5-S messages (via SL-SRB 0/1/2) and end-to-end PC5 RRC messages (via SL-SRB 3) should be delivered with two local IDs in the SRAP header, i.e. step 3 always before step 4.
Proposal 17: QoS splitting should be after the completion of QoS parameter negotiation & final decision via end-to-end PC5-S procedure, i.e. always after step 4.
Proposal 18: L2 U2U QoS splitting should reuse the existing upper layer signalling procedure of L3 QoS splitting.
Proposal 19: The split QoS value doesn’t need to be delivered to the peer L2 U2U Remote UE.
Proposal 20: It can be left to relay UE implementation on how to split detailed QoS parameters, e.g. directly splitting PacketErrorRate (PER) to the next PER level (10^-3 -> 10^-4), and no measurement enhancement for splitting PDB decision.
For E2E SL-SRBs
Proposal 21: One specified or default PC5 RLC channel configuration is introduced for E2E SL-SRB0/1/2/3 aggregation.
[bookmark: _GoBack]For E2E SL-DRBs
Observation 7: According to Rel-16 NR sidelink, Source UE or Source UE’s serving gNB is responsible for SL data radio bearer configuration.
Observation 8: According to Rel-17 U2N relay, Remote UE’s serving gNB is responsible for SL data radio bearer and RLC channel configuration.
Observation 9: when relay UE or remote UE is in CONNECTED, especially configured with SL resource allocation mode 1, its serving gNB should know the related PC5 QoS, SLRB, LCID and LCG information for better scheduling performance. 
Proposal 22: Legacy SLRB configuration rules are reused in R18 U2U, i.e. source remote UE (or its serving gNB if RRC CONNECTED) decides E2E SLRB configurations and HbH RLC channel configurations and bearer mapping relationship for the first hop between source remote and relay, and L2 U2U Relay UE (or its serving gNB if RRC CONNECTED) decides HbH RLC channel configurations and bearer mapping relationship for the second hop between relay and target remote.
Proposal 23: For an IDLE/INACTIVE/OOC source remote UE, E2E QoS profile should be used to decide E2E SL RB configuration and split QoS profile for RLC channel configuration of the first hop based on the configuration from SIB or pre-configuration. And it is up to source remote UE implementation to aggregate different E2E SLRBs with same/similar RLC channel configuration into one RLC channel.
Proposal 24: For a CONNECTED source remote UE, E2E QoS profile and split QoS profile of the first hop should be reported to serving gNB. Then corresponding E2E SL RB configuration & RLC channel configuration of this hop and mapping relationship between E2E SLRB and RLC channel are configured to source remote UE by gNB.
Proposal 25: For an IDLE/INACTIVE/OOC relay UE, split QoS profile and potential E2E SLRB configuration should be used to decide RLC channel configuration of the second hop from SIB or pre-configuration. And it is up to relay UE implementation to aggregate different E2E SLRBs with same/similar RLC channel configuration into one RLC channel.
Proposal 26: For a CONNECTED relay UE, split QoS profile of the second hop and potential E2E SLRB configurations should be reported to serving gNB. Then RLC channel configuration and mapping relationship between E2E SLRB and RLC channel are configured to relay UE by gNB.
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