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1 [bookmark: OLE_LINK20][bookmark: OLE_LINK21][bookmark: OLE_LINK175][bookmark: OLE_LINK176]Introduction
As per the latest revised WID for NR Sidelink Relay, RAN2 needs to specify mechanism for service continuity and adaptation layer [1]:
	The objective of this work item is to specify solutions to enable single-hop, sidelink-based, L2 and L3 based UE-to-Network (U2N) relaying. 
[bookmark: _Hlk67323386]Work Item objectives on aspects common to both L2 and L3:
· Specify mechanisms for U2N relay discovery and (re)selection for L3 and L2 relaying [RAN2, RAN4]
· Re-use LTE relay discovery and (re)selection as baseline
· Specify mechanisms for Relay and Remote UE authorization for L3 and L2 relaying [RAN3]
· Re-use LTE as baseline
Work Item objectives specific to Layer-2 (L2) relaying:
· Specify mechanisms for E2E, i.e. PC5 and Uu, QoS management [RAN2]:
· Specify mechanisms for service continuity 
· Limited to intra-gNB cases [RAN2]
· Specify mechanisms for U2N Adaptation layer design [RAN2]
· For bearer mapping and Remote UE identification, incl. RAN related security aspects if any
· Specify Control Plane procedures for U2N, incl
· uding RRC connection management, system information delivery, paging mechanism and access control for Remote UE [RAN2, RAN3]


In this paper, we will provide some discussions on path switch for L2 UE to NW Relay, including measurement configuration and reporting, RRC status of Relay UE, and adaptation layer.
2 Discussion on service continuity
According to the objectives of new WID for NR Sidelink Relay, the service continuity will be limited to intra-gNB cases [1] in Release 17. Currently, the general procedure for path switch from indirect to direct and the procedure for path switch from direct to indirect are captured in TR 38.836 [2], which are shown separately in Fig.1 and Fig 2 respectively. However, there are still some remaining issues on path switch, and we will discuss these issues in this contribution.


Figure 1: Procedure for Remote UE switching to direct Uu cell


Figure 2: Procedure for Remote UE switching to indirect Relay UE
SI remaining issues
According to current TR 38.836, there are some remaining notes for indirect to direct path switch procedure and direct to indirect path switch procedure as shown in fig.1 and fig.2, which should be further discussed in WI phase:
	[bookmark: OLE_LINK31][bookmark: OLE_LINK32]1. switching from indirect to direct
[bookmark: _Hlk59519088]NOTE:	The order of step 6/7/8 is not restricted. Following are further discussed in WI phase, including: 
-	Whether Remote UE suspends data transmission via relay link after step 3; 
-	Whether Step 6 can be before or after step 3 and its necessity; 
-	Whether Step 7 can be after step 3 or step 5, and its necessity/replaced by PC5 reconfiguration; 
-	Whether Step 8 can be after step 5.
2. switching from direct to indirect
[bookmark: _Hlk59519116]NOTE:	Following are further discussed in WI phase, including: 
-	Whether Step 2 should be after Relay UE connects to the gNB (e.g. after step 4), if not yet before;
-	Whether Step 4 can be before step 2/3.


Path switch from indirect to direct
First we discuss the remaining issues for path switch from indirect to direct. Regarding whether Remote UE suspends data transmission via relay link after step 3 (RRC Reconfiguration message to Remote UE), in our view, when the gNB sends RRC Reconfiguration message to the Remote UE, it means that the gNB instructs the Remote UE to switch from indirect to direct path. After this point in time the gNB may not be expecting to receive any UL data from source Relay UE any longer. The gNB may further go ahead and release corresponding radio bears to receive UL data from the Relay UE based on its implementation. Therefore, the Remote UE should suspends UL data transmission via Relay link after the gNB receiving the RRC Reconfiguration message t.
Proposal 1: For path switch from indirect to direct, Remote UE should suspend UL data transmission via Relay link after receiving RRC Reconfiguration message from the gNB instructing it to switch from indirect to direct path.
Whether step 6 (RRC reconfiguration to Relay UE) can be before or after step 3 (RRC Reconfiguration message to Remote UE) and its necessity is discussed next.  We think that a reasonable gNB implementation should be such that it stops sending any DL Data for this remote UE via the relay UE when it decides to send RRCReconfiguration message to the remote UE for switching from indirect to direct path.  After receiving the RRC Reconfiguration message  the remote UE performs RA to gNB and the Relay UE does not serve the Remote UE anymore, and the corresponding configuration and radio bears for transmitting Remote UE’s UL and DL data should be released, which is completed by step 6. Hence we think that step 6 is needed for performing release of resources. Moreover, the Relay UE does not need to do anything before step 3. Therefore, step 6 (RRC reconfiguration to Relay UE) should be after step 3 (RRC Reconfiguration message to Remote UE).
Proposal 2: For path switch from indirect to direct, the RRC Reconfiguration to Relay UE should be after the gNB sends RRC Reconfiguration message to Remote UE, if needed by gNB implementation.
Whether Step 7 (The PC5 link is released between Remote UE and the Relay UE) can be after step 3 (RRC Reconfiguration message to Remote UE) or step 5 (Remote UE feedback the RRCReconfigurationcomplete to gNB), and its necessity/replaced by PC5 reconfiguration is discussed next. As the Relay does not need to serve the Remote UE anymore after the RRC Reconfiguration message is delivered to the remote UE, the unicast link between the Remote UE and the Relay UE can be released. However, since it is hard to specify the exact time when the Remote UE and the Relay UE it is suggested that it is to up to UE implementation to release the unicast link between the Remote UE and the Relay UE.
Proposal 3: For path switch from indirect to direct, it is up to UE implementation when to release the unicast link between the Remote UE and the Relay UE.
For whether step 8 (the data path switching) can be after step 5 (Remote UE feedback the RRCReconfigurationcomplete to gNB). In our views, it is straightforward that we should support this, as the UL/DL data should be transmitted after the Remote UE establishing RRC connection with the gNB (i.e. Remote UE sends the RRCReconfigurationcomplete to gNB).
Proposal 4: For path switch from indirect to direct, the UL/DL data path switching should be after the Remote UE sends the RRC Reconfiguration Complete to gNB.
Path switch from direct to indirect
[bookmark: OLE_LINK130][bookmark: OLE_LINK131][bookmark: OLE_LINK132][bookmark: OLE_LINK133]Next we discuss the remaining issues for path switch from direct to indirect. Regarding whether Step 2 (Decision of switching to a target Relay UE by gNB, and target (re)configuration is sent to Relay UE optionally) should be after Relay UE connects to the gNB (e.g. after step 4 (Remote UE establishes PC5 connection with target Relay UE, if the connection has not been setup yet) ), if not yet before. It is straightforward that gNB can only send RRC Reconfiguration to a RRC_CONNECTED UE. Therefore, there is no ambiguity that Step 2 (Decision of switching to a target Relay UE by gNB, and target (re)configuration is sent to Relay UE optionally) should be after Relay UE connects to the gNB (e.g. after step 4 (Remote UE establishes PC5 connection with target Relay UE , if the connection has not been setup yet) ).
Proposal 5: For path switch from direct to indirect, the decision of switching to a target Relay UE by gNB and sending of the RRC Reconfiguration message to Relay UE should be performed after target Relay UE connects (i.e. transit from RRC_INACTIVE/RRC_IDLE to RRC_CONNECTED state) to the gNB.
Regarding whether step 4 can be before step 2/3. In our views, there is no motivation to limit the Remote UE not to establish PC5 connection with the Relay UE before gNB decides the Remote UE to switch to the Relay UE. For example, in order to be served by the Relay UE quickly, the Remote UE can establish PC5 connection with the Relay UE after discovery even based on UE implementation when the gNB has not decided the Remote UE to switch to a target Relay UE. On the other hand, we know that if the Remote UE establish the PC5 connection in advance with a Relay UE, the gNB may not decide to switch to this Relay UE finally. Therefore, it may cause unnecessary PC5 connection establishment, which is not good for Remote UE power consumption and resource utilization. However, this can be up to UE implementation, we should not restrict the Remote UE to establish PC5 connection with the Relay UE before gNB decides the Remote UE to switch to the Relay UE.
Proposal 6: For path switch from direct to indirect, the Remote UE can but is not required to establish PC5 connection between the Remote UE and the Relay UE, before gNB instructs the Remote UE to switch to the Relay UE.
Measurement configuration and reporting
Path switch from indirect to direct
[bookmark: OLE_LINK1]Based on the discussion in SI and the service continuity procedures captured in TR, the measurement configuration and reporting will be performed for path switch between direct link and indirect link. As the measurement configuration and reporting can be different for the two directions (i.e. indirect to direct and. direct to indirect), we will analyse them case by case in the following discussions. 
[bookmark: OLE_LINK56][bookmark: OLE_LINK57][bookmark: OLE_LINK62][bookmark: OLE_LINK63]For path switch from indirect to direct, the procedure is shown in Fig.1. The target path is via the Uu interface, therefore the measurement object can use the legacy measurement object used in Uu Handover (e,g, using cell ID as the measurement object). For measurement quantity, the following similar principles as the legacy measurement quantities used in Uu handover, Sidelink-RSRP of source Relay UE and/or Uu-RSRP of target Uu cell can be considered. For event triggered reporting, the similar logic in Uu could be reused, and the detailed configuration needs some adjustments. For instance the following measurements events e.g. when the Sidelink-RSRP of source Relay UE is worse than threshold1 and the Uu-RSRP of target Uu cell is better that thereshold2 can be defined. It must be noted that here the Sidelink-RSRP of source Relay UE can refer to both of the SL discovery message RSRP or the SL data transmission RSRP. Whether both or only one from the two kinds of RSRP to be used for source relay link quality evaluation could align to the conclusion of relay (re)selection discussion.
[bookmark: OLE_LINK58][bookmark: OLE_LINK59]Proposal 7: In L2 U2N relay, the legacy measurement object of NR Uu interface is reused and configured to Remote UE for path switch from indirect to direct.
[bookmark: OLE_LINK74][bookmark: OLE_LINK75]Proposal 8: Sidelink-RSRP of source Relay UE and/or Uu-RSRP of target cell shall be considered as the measurement quantities in the measurement events listed below, for path switching from indirect to direct:
· Event1: Sidelink-RSRP of source Relay UE is worse than a threshold
· Event2: Uu-RSRP of target cell is better than a threshold
· Event3: Sidelink-RSRP of source Relay UE is worse than threshold1 and Uu-RSRP of target cell is better than threshold2
· Event4: Uu-RSRP of target cell is better than Sidelink-RSRP of source Relay UE by an offset
[bookmark: OLE_LINK77][bookmark: OLE_LINK78]Path switch from direct to indirect
For path switch from direct to indirect, the procedure is shown in Fig.2. The target path is via the Relay UE. In our view, in order to let gNB to control the path switch, the Remote UE should report all the candidate target Relay UE(s) based on the measurement configuration on PC5, i.e.. Remote UE  should not select one or more candidate target Relay UE(s) based on its own preference. Rather, the reported target relay UEs should be fully based on the measurement configurations.
Proposal 9: For path switch from direct to indirect, remote UE reports all the candidate target relay UE(s), based on the measurement configuration on PC5.
Regarding measurement object for path switch from direct to indirect, at the most basic level, the measurement object in R16 SL can be reused, i.e. SL carrier, then the Remote UE only discovers the Relay UE satisfying the measurement object. For example in this case, the Remote UE may only receive the announcement message corresponding to the measurement object or the Remote UE may transmit solicitation message which includes the measurement object info. Any further enhancement on measurement object for L2 direct to indirect path switching can be FFS if needed.
[bookmark: OLE_LINK82][bookmark: OLE_LINK83][bookmark: OLE_LINK142][bookmark: OLE_LINK143]Proposal 10: For path switch from direct to indirect, measurement object configuration can reuse the R16 SL measurement object (i.e. SL carrier) at the most basic level.
[bookmark: OLE_LINK81]
Regarding measurement quantity for path switch from direct to indirect, similar logic can be considered, where Uu-RSRP of source cell and/or Sidelink-RSRP of target Relay UE can be considered. Similarly corresponding measurements events e.g. when the Uu-RSRP of source cell is worse than threshold1 and the Sidelink-RSRP of target Relay UE is better that thereshold2 can be defined. 
[bookmark: OLE_LINK84][bookmark: OLE_LINK85]Proposal 11: Uu-RSRP of source cell and/or Sidelink-RSRP of target Relay UE shall be considered as the measurement quantities in the measurement event for path switching from direct to indirect:
· Event1: Uu-RSRP of source cell is worse than a threshold
· Event2: Sidelink-RSRP of target Relay UE is better than a threshold
· [bookmark: OLE_LINK76]Event3: Uu-RSRP of source cell is worse than threshold1 and Sidelink-RSRP of target Relay UE is better than threshold2
· Event4: Sidelink-RSRP of target Relay UE is better than Uu-RSRP of source cell by an offset

[bookmark: OLE_LINK95][bookmark: OLE_LINK96]RRC status of Relay UE for path switch
[bookmark: OLE_LINK86][bookmark: OLE_LINK87][bookmark: OLE_LINK91][bookmark: OLE_LINK88][bookmark: OLE_LINK89][bookmark: OLE_LINK97][bookmark: OLE_LINK98][bookmark: OLE_LINK7][bookmark: OLE_LINK99][bookmark: OLE_LINK100][bookmark: OLE_LINK94]It is clear that RRC_CONNECTED Relay UE can be supported for L2 UE to NW Relay path switch, whereas the Remote UE find the candidate Relay UE via discovery procedure and then establish unicast link with the target Relay UE according to NW configuration to establish RRC connection with NW subsequently. However, it is not clear whether to support path switch to RRC_INACTIVE/RRC_IDLE Relay UE. In our view, in order to save power consumption, a candidate Relay UE can be in RRC_INACTIVE/RRC_IDLE status, e.g. when no Remote UE is connected with this Relay UE or the Relay UE has no data transmission requirement in Uu. In other words, these RRC_INACTIVE/RRC_IDLE Relay UE may be able to conserve power and be able to serve the Remote UE later on when required as whereas no services are required from other Remote UEs and the Relay UE itself currently. Therefore, it is suggested to support path switch for the RRC_INACTIVE/RRC_IDLE Relay UE which are discovered by the Remote UE as this will enhance the possibility for providing better coverage extension using L2 UE to NW Relay 
Observation 1: A candidate Relay UE can be in RRC_INACTIVE/RRC_IDLE to save power consumption, such Relay UEs may provide possibilities to provide better L2 UE to NW Relay service when needed.
[bookmark: OLE_LINK102][bookmark: OLE_LINK103]Proposal 12: A Relay UE in RRC_INACTIVE/RRC_IDLE can be chosen as a target relay UE by network in L2 UE to NW Relay path switch procedure.
[bookmark: OLE_LINK106][bookmark: OLE_LINK101]As the Relay UE may be in RRC_INACTIVE/RRC_IDLE state, in order to establish/resume RRC connection between the Remote UE and the NW, it is necessary to ensure that the Relay UE transitions to RRC_CONNECTED state first and then the Relay UE can help the Remote UE to forward RRC connection setup request message to the gNB. In our view, two main options can be considered to trigger transition from RRC_INACTIVE/RRC_IDLE state into RRC_CONNECTED state. Option1 is the NW triggering, where a paging like mechanism can be supported when receiving request from Remote UE’s gNB. Option2 is the UE triggering, the Remote UE can request the Relay UE to enter into RRC_CONNECTED. We prefer Option 2 as it is straight forwards and minimises the impacts to the specifications
Proposal 13: Remote UE can trigger the target relay UE in RRC_IDLE/INACTIVE state into RRC_CONNECTDE state, during PC5 connected setup.
3 Discussion on adaptation layer 
The necessity of Adaptation layer at PC5
One of the controversial issues was whether to support Adaptation layer at PC5 between Remote UE and Relay UE. The main motivations raised by the proponent companies are as follows.
a) Support N:1 mapping for remote UE Uu bearer to PC5 RLC channel;
b) Consistent support of multi-hop relay in a forward compatibility way;
c) Differentiated handling between non-relaying traffic and relaying traffic, e.g., exchanging adaptation layer control PDUs about link status between remote UE and relay UE;
d) Remote UE may also operate as relay UE, and should support Uu adaptation layer anyway.
Motivation a) is proposed mainly to enable flexible mapping, e.g., more than one Uu radio bearers with similar QoS requirement can share one PC5 RLC bearer and such functionality is beneficial to reduce LCID space. However, we think that the LCID space of the Relay UE is not the bottleneck. In NR sidelink the LCID space is maintained per PC5 RRC connection for unicast, instead of per UE and as specified in MAC specification, the LCID value ranges for Uu and PC5 are the same. Considering that both Uu radio bearers and PC5 RLC bearers are configured by RAN in UE-to-Network relay scenarios, it is not clear in which case RAN needs to configure more Uu radio bearers than PC5 RLC bearers if these Uu radio bearers can be mapped to one PC5 RLC bearer. 
With regard to motivation b), we should remember that multi-hop relay is not in the scope of current release [1] and we should minimize specification impact as much as possible due to the time limits. 
For the issue in motivation c), separate bearers can be used to distinguish the non-relaying traffic and the relaying traffic in Relay UE, which we will elaborate on in clause 2.3. Besides, any functionalities expect for bearer mapping and Remote UE identification are not in the scope of WID objective.
Finally, in case when Remote UE is also operate as relay UE (if allowed), what this UE supports is just the Uu adaptation layer, as the item d) states.
Above all, we do not see any strong technical reasons to support Adaptation layer at PC5 so far, and it will burden the specification workload. Therefore, we propose not to support the adaptation layer at PC5. 
Observation 2: No strong demand for the introduction of PC5 Adaptation layer.
Proposal 14: No adaptation layer is needed in the SL hop for UE-to-Network relay. 
Proposal 15: Send LS to SA2 to inform them of the final protocol stack of L2 UE to Network relay.
Uu Adaptation layer functionality
3.2.1 Remote UE identification for Data routing
Multiple Remote UEs can access to the gNB via the same Relay UE, and further be mapped into the same Uu RLC bearer. To distinguish the Remote UEs, a UE identifier should be included in adaptation layer header which is added to PDCP PDU. As agreed in last meeting, the UE identifier is a local, temporary Remote UE ID.
1. Remote UE ID allocation
Reusing the method in LTE, the local identifier can be allocated by the Relay UE, which is able to uniquely identify one Remote UE in the scope of the Relay UE. 
Proposal 16: The Remote UE’s local ID is allocated by Relay UE, as in LTE, and uniquely identify one Remote UE in the scope of the Relay UE.
The local identifier is used as a reference to the specific Remote UE. The gNB should know the association between “Relay UE identification + local ID” and the specific Remote UE, in order to: 1) determine which PDCP entity an RLC SDU from Uu RLC channel belongs to in the uplink data transmission and 2) add local identifier in the PDCP PDU from an Remote UE’s E2E PDCP entity in the downlink. This is necessary to enable correct data routing when multiple Remote UEs share the same relay. 
Observation 3: gNB needs to be aware of the association between “Relay UE identification + local ID” and the specific Remote UE.
One good way to achieve Observation 2 is as follows. Relay UE allocates a unique identity to each Remote UE when it receives the Msg3 from the Remote UE. Then, the Relay UE adds the allocated ID into the adaption layer header of Msg3 data and delivers it to the gNB, so that the gNB can associate the remote UE ID with the local ID. 
Proposal 17: The local ID is allocated during Msg3 transmission, and included in the adaption layer header of Msg3 data.
The local ID is newly allocated by the Relay UE during the RRC connection setup procedure and will become obsolete when the connection releases. This local ID is temporary, like the temporary ID C-RNTI assigned by the base station. The local ID allocation method is up to UE implementation, which can guarantee as much as possible that the newly assigned local ID is different from the previous one. Besides, local ID is just used by the Relay UE and the gNB to differentiate different Remote UEs’ traffic and not used for any other communication tasks.
Proposal 18：The lifetime of Remote UE’s local ID is during Remote UE’s RRC state, from R2 perspective.
So far, we do not see any serious security issue. To confirm this, we can send LS to check whether it is feasible to use local remote UE ID from security perspective. Otherwise, SA3 should address the security related issue, if any. 
Proposal 19: Send LS to request SA3 feedback if it is feasible to use local remote UE ID from security perspective. Otherwise, SA3 should address the security related issue, if any.
2. Data routing process
Next, we illustrate the routing mechanism based on the local identifier via the example in Figure 1, i.e., two Remote UEs (i.e., Remote UE1 or Remote UE2) connect to the gNB via a same L2 Relay UE. 
[image: ]
Figure 1: Illustration for data routing between Remote UE and gNB via Relay UE
For the uplink, the routing process can be divided into two steps. 
Step 1. The Relay UE knows which UE the PC5 connection is associated with.
The Relay UE receives uplink RLC SDUs via the PC5 connections from the Remote UEs. Based on the mapping relation between PC5 connections and Remote UE local IDs, the Relay UE adds the associated local identifiers in the adaptation layer headers of the received RLC SDUs, as shown in Table 2.1. 
Step 2. When gNB receives the data, it determines which Remote UE the data belongs to.
The Relay UE transmits the RLC SDUs together with adaptation layer header to Uu RLC channels. As the gNB knows the association between “Relay UE identification + local ID” and the specific Remote UE, it delivers the RLC SDUs to the destination Remote UE’s higher L2 entity according to the local identifier in the adaptation layer header. 
Table 2.1: operation for data routing at Relay UE
	For UL, ingress PC5 connection=>Remote UE local ID to be added in the header

	For DL, Remote UE local ID in the header=> egress PC5 connection


For the downlink, the routing process is similar.
Step 1. The gNB knows which UE the downlink data belongs to.
The gNB establishes higher L2 entities (i.e., Uu SDAP and Uu PDCP) for the DRBs of each UE sharing the same lower L2 entities (i.e., RLC and MAC) and gNB maintains the UE context including the local identifier of each UE.
When downlink data arrives from one PDCP entity, the gNB knows which Remote UE the PDCP entity belongs to. Correspondingly, the gNB is able to determine the local identifier to be added in the adaptation layer header. Then gNB sends the PDCP PDU together with the adaptation layer header to Relay UE.
Setp 2. When Relay UE receives the data, it determines which Remote UE the data belongs to.
Upon receiving the data from gNB, the Relay UE is able to interpret the adaptation layer header and get the included information, i.e., local ID. Based on the local ID, the Relay UE is able to know the associated Remote UE, and transfer it to the corresponding PC5 connection, as shown in Table 2.1.
Proposal 20: Relay UE maintains the mapping between PC5 connection and Remote UE local ID.
3.2.2 Bearer mappings at Relay UE
Based on the agreements in RAN2 #113bis meeting (i.e. proposals 3, 3a, 3b and 3c in Introduction), we discuss the detailed functionality of the Relay UE’s Uu Adaptation layer to enable successful data transmission when N:1 bearer mapping is supported, i.e., different end-to-end RBs of the same Remote UE and/or different Remote UEs can be multiplexed over one Uu RLC channel. 
1. UL data transmission
In the uplink, PDCP PDUs from Remote UE are relayed and transferred to the corresponding E2E PDCP entity of the gNB. The whole process can be illustrated in 3 steps.
Step 1. Remote UE transfers PDCP PDUs from its Uu PDCP entities to the associated PC5 RLC bearers.
Step 2. Relay UE receives the RLC SDUs from the PC5 RLC bearers, and adds the Remote UE’s Uu bearer IDs to the Adaptation layer header (see Table 2.2), such that RLC SDUs can be delivered correctly to the E2E PDCP entities in gNB (see step 3). Therefore, Relay UE should be configured with the mapping table between PC5 RLC IDs and Remote UE Uu bearer IDs, to determine the adaptation header to be added.
Table 2.2: operation for adding adaptation header at Relay UE for UL
	For UL, Ingress PC5 RLC ID => Remote UE Uu bearer ID to be added in the header


Next, Relay UE transfers the RLC SDUs to the Uu RLC bearers. To achieve this, Relay UE should be configured with the mapping table between Remote UE Uu bearer IDs and Uu RLC bearer IDs (see Table 2.3).
Table 2.3: bearer mapping operation at Relay UE
	For UL, Remote UE Uu bearer ID in the header => egress Uu RLC ID;

	For DL, Remote UE Uu bearer ID in the header => egress PC5 RLC ID;


Step 3. The gNB receives the RLC SDUs from the Uu RLC bearers, and delivers them to the correct E2E PDCP entity according to the Uu bearer IDs in Adaptation layer headers. 
2. DL data transmission
In the downlink, the operations for transferring the gNB’s PDCP PDUs to the Remote UE’s E2E PDCP entities are similar. 
Step 1. gNB’s Uu adaptation layer adds the Remote UE’s Uu bearer IDs to the Adaptation layer headers, and deliver the PDCP PDUs to Uu RLC channels. 
Step 2. Relay UE receives RLC SDUs from the Uu RLC Channels. Then, it reads the Uu bearer IDs in the adaptation headers, and transfers them to the PC5 RLC channels according to the mapping table between PC5 RLC IDs and Remote UE Uu bearer IDs (see Table 2.3).
Step 3. Remote UE transfer the RLC SDUs from PC5 RLC channels to E2E PDCP entities.
Based on the above procedures and operations, followings should be configured to the Relay UE.
Proposal 21: Relay UE is configured with the mapping table between PC5 RLC IDs and Remote UE Uu bearer IDs, to determine the adaptation header to be added.
Proposal 22: Relay UE is configured with the mapping table between Remote UE Uu bearer IDs and Uu RLC bearer IDs.
Configurability of adaptation header
In case that 1:1 mapping is deployed between remote UE’s Uu bearers and relay UE’s Uu RLC channels, the identity information of a remote UE and its Uu radio bearer seems to be not essential in adaptation layer header. For this reason, some company proposed to make the presence of adaptation layer header configurable. However, we cannot agree as the 1:1 bearer mapping is a just a corner case. It is not a wise choice to complicate the specification design just for special cases.
Observation 4: There is no need to make adaptation layer header configurable just for the corner case of 1:1 bearer mapping.
Differentiation handling between relaying and non-relaying
The Relay UE may carries relaying traffic and its own traffic (i.e. non-relaying) over the SL/Uu link simultaneously. 
For the coming traffic from Remote UE, Relay UE should differentiate the traffic and delivers the non-relaying traffic to its PC5 SDAP/PDCP entity while relays the relaying traffic to Uu RLC bearers. In the opposite direction, Remote UE needs to differentiate and delivers the relaying and non-relaying traffic to E2E Uu SDAP/PDCP entity and PC5 SDAP/PDCP entity, respectively. 
For the traffic from gNB, Relay UE differentiates the traffic and delivers non-relaying traffic to its Uu SDAP/PDCP entity while transmits relaying traffic to the PC5 RLC bearers. Similarly, gNB needs to do the traffic differentiation as well. 
A nature and simple way to separate the relaying traffic and non-relaying traffic is using different RLC bearers. 
Observation 5: Differentiate the relaying traffic and non-relaying traffic over SL via separate bearers.
Observation 6: Differentiate the relaying traffic and non-relaying traffic over Uu link via separate bearers.
According to the objectives of new WID for NR Sidelink Relay, the service continuity will be limited to intra-gNB cases [1]. Currently, the general procedure for path switch from indirect to direct and the procedure for path switch from direct to indirect are captured in TR 38.836 [2], which are shown separately in Fig.1 and Fig 2. However, there are still some remaining issues on path switch, and we will discuss these issues in this contribution.
4 Conclusion
[bookmark: OLE_LINK6]The observation and proposals are as follows:
Service continuity related proposals:
[bookmark: OLE_LINK92][bookmark: OLE_LINK93]Observation 1: A candidate Relay UE can be in RRC_INACTIVE/RRC_IDLE to save power consumption, such Relay UEs may provide possibilities to provide better L2 UE to NW Relay service when needed.
Proposal 1: For path switch from indirect to direct, Remote UE should suspend UL data transmission via Relay link after receiving RRC Reconfiguration message from the gNB instructing it to switch from indirect to direct path.
Proposal 2: For path switch from indirect to direct, the RRC Reconfiguration to Relay UE should be after the gNB sends RRC Reconfiguration message to Remote UE, if needed by gNB implementation.
Proposal 3: For path switch from indirect to direct, it is up to UE implementation when to release the unicast link between the Remote UE and the Relay UE.
Proposal 4: For path switch from indirect to direct, the UL/DL data path switching should be after the Remote UE sends the RRC Reconfiguration Complete to gNB.
Proposal 5: For path switch from direct to indirect, the decision of switching to a target Relay UE by gNB and sending of the RRC Reconfiguration message to Relay UE should be performed after target Relay UE connects (i.e. transit from RRC_INACTIVE/RRC_IDLE to RRC_CONNECTED state) to the gNB.
Proposal 6: For path switch from direct to indirect, the Remote UE can but is not required to establish PC5 connection between the Remote UE and the Relay UE, before gNB instructs the Remote UE to switch to the Relay UE.
Proposal 7: In L2 U2N relay, the legacy measurement object of NR Uu interface is reused and configured to Remote UE for path switch from indirect to direct.
Proposal 8: Sidelink-RSRP of source Relay UE and/or Uu-RSRP of target cell shall be considered as the measurement quantities in the measurement events listed below, for path switching from indirect to direct:
· Event1: Sidelink-RSRP of source Relay UE is worse than a threshold
· Event2: Uu-RSRP of target cell is better than a threshold
· Event3: Sidelink-RSRP of source Relay UE is worse than threshold1 and Uu-RSRP of target cell is better than threshold2
· Event4: Uu-RSRP of target cell is better than Sidelink-RSRP of source Relay UE by an offset
Proposal 9: For path switch from direct to indirect, remote UE reports all the candidate target relay UE(s), based on the measurement configuration on PC5.
Proposal 10: For path switch from direct to indirect, measurement object configuration can reuse the R16 SL measurement object (i.e. SL carrier) at the most basic level.
Proposal 11: Uu-RSRP of source cell and/or Sidelink-RSRP of target Relay UE shall be considered as the measurement quantities in the measurement event for path switching from direct to indirect:
· Event1: Uu-RSRP of source cell is worse than a threshold
· Event2: Sidelink-RSRP of target Relay UE is better than a threshold
· Event3: Uu-RSRP of source cell is worse than threshold1 and Sidelink-RSRP of target Relay UE is better than threshold2
· Event4: Sidelink-RSRP of target Relay UE is better than Uu-RSRP of source cell by an offset
Proposal 12: A Relay UE in RRC_INACTIVE/RRC_IDLE can be chosen as a target relay UE by network in L2 UE to NW Relay path switch procedure.
Proposal 13: Remote UE can trigger the target relay UE in RRC_IDLE/INACTIVE state into RRC_CONNECTDE state, during PC5 connected setup.
Adaptation layer related proposals:
Observation 2: No strong demand for the introduction of PC5 Adaptation layer.
Proposal 14: No adaptation layer is needed in the SL hop for UE-to-Network relay. 
Proposal 15: Send LS to SA2 to inform them of the final protocol stack of L2 UE to Network relay.
Proposal 16: The Remote UE’s local ID is allocated by Relay UE, as in LTE, and uniquely identify one Remote UE in the scope of the Relay UE.
Observation 3: gNB needs to be aware of the association between “Relay UE identification + local ID” and the specific Remote UE.
Proposal 17: The local ID is allocated during Msg3 transmission, and included in the adaption layer header of Msg3 data.
Proposal 18：The lifetime of Remote UE’s local ID is during Remote UE’s RRC state, from R2 perspective.
Proposal 19: Send LS to request SA3 feedback if it is feasible to use local remote UE ID from security perspective. Otherwise, SA3 should address the security related issue, if any.
Proposal 20: Relay UE maintains the mapping between PC5 connection and Remote UE local ID.
Proposal 21: Relay UE is configured with the mapping table between PC5 RLC IDs and Remote UE Uu bearer IDs, to determine the adaptation header to be added.
Proposal 22: Relay UE is configured with the mapping table between Remote UE Uu bearer IDs and Uu RLC bearer IDs.
Observation 4: There is no need to make adaptation layer header configurable just for the corner case of 1:1 bearer mapping.
Observation 5: Differentiate the relaying traffic and non-relaying traffic over SL via separate bearers.
Observation 6: Differentiate the relaying traffic and non-relaying traffic over Uu link via separate bearers.
5 Reference
[1] RP-210904, “New WID on NR Sidelink Relay”, Ericsson (Moderator), OPPO (rapporteur), RAN#91e, March 16-26, 2021
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