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1. [bookmark: OLE_LINK14][bookmark: OLE_LINK13]Introduction
In this contribution, we discuss the following issues on service continuity enhancement for L2 U2N relay and provide our views correspondingly. 
· Measurement Event Z1
· [bookmark: _GoBack]Measurement Event X1
· Measurement Event X2
· Other Mobility Enhancements
· FFS issue on emergency cause value
2. Discussion
2.1. Measurement Event Z1
A new measurement event Z1 (see in red) was agreed at RAN2#119bis-e meeting as below:
Agreement:
Proposal 1 (modified)	For i2i path switch procedure, introduce a new measurement event based on individual thresholds i.e., Event Z1: Serving L2 U2N Relay UE becomes worse than threshold1 and Candidate L2 U2N Relay UE becomes better than threshold2.  FFS if we also have an event Z2: Candidate L2 U2N Relay UE becomes an offset better than serving L2 U2N Relay UE, and in this case if/how to compare SL-RSRP of serving U2N relay UE and SD-RSRP of candidate U2N relay UE.
Moreover, RAN2#122 meeting agreed that, for serving L2 U2N Relay UEs, when SL-RSRP is unavailable, SD-RSRP is used as the measurement quantity. And for candidate U2N Relay UEs, only SD-RSRP is used as the measurement quantity. See the following agreement.
Agreement: 
The previous agreement from RAN2#119bis-e is revised as follows: For i2i scenario, for serving U2N relay UEs, when SL-RSRP is unavailable, SD-RSRP is used as the measurement quantity. And for candidate U2N relay UEs, only SD-RSRP is used as the measurement quantity.”
RAN2#122 meeting also agreed to introduce separate threshold configuration for SL-RSRP and SD-RSRP, which is used for the trigger of U2U relay (re)selection:
Agreement:
Separate thresholds for SL-RSRP and SD-RSRP are configured for the trigger of U2U relay (re)selection.
Based on the above agreements, regarding how to configure the thresholds for evaluating measurement event Z1, we suggest to adopt a similar threshold configuration mechanism as agreed for U2U relay (re)selection, i.e., two separate thresholds for threshold1 in case of SL-RSRP and SD-RSRP respectively. As to threshold2, only SD-RSRP is applicable. Thus, one SD-RSRP threshold is enough.
Proposal 1	For i2i path switch procedure, the threshold configuration in RRC signalling for measurement event Z1 includes:
· separate SL-RSRP and SD-RSRP thresholds configured for threshold1
· one SD-RSRP threshold configured for threshold2
In accordance with proposal 1, for the i2i path switch procedure, the U2N Remote UE’s measurement evaluation behavior is further clarified by the following proposals.
Proposal 2a	For i2i path switch procedure, if the U2N Remote UE has available SL-RSRP measurement results with the serving U2N Relay UE, it applies the SL-RSRP threshold configured for threshold1 and the SD-RSRP threshold configured for threshold2 to evaluate measurement event Z1.
Proposal 2b	For i2i path switch procedure, if the U2N Remote UE has no available SL-RSRP measurement results with the serving U2N Relay UE, it applies the SD-RSRP threshold configured for threshold1 and the SD-RSRP threshold configured for threshold2 to evaluate measurement event Z1.
2.2. Measurement Event X1
Measurement event X1 is described as “Serving L2 U2N Relay UE becomes worse than threshold1 and NR Cell becomes better than threshold2”, which has been specified for intra-gNB i2d path switch in Rel-17 L2 U2N relaying. 
[bookmark: _Hlk142411517]When it comes to Rel-18, we believe that the legacy measurement event X1 can still be used for inter-gNB i2d path switch. However, it remains open whether the Rel-18 U2N Remote UE would follow the legacy RRC configuration and measurement evaluation behavior as specified for intra-gNB i2d path switch or not. There can be two candidate options as follows:
· Option 1: reuses legacy Rel-17 intra-gNB i2d path switch procedure for inter-gNB i2d path switch procedure
· Option 2: introduce a new mechanism for inter-gNB i2d path switch procedure
In Option 1, it means that for inter-gNB i2d path switch procedure, only one common threshold is configured for threshold1. And for inter-gNB i2d path switch, the Rel-18 U2N Remote would always use the common threshold to evaluate measurement event X1, regardless of whether the available measurement results with the serving U2N Relay UE is SL-RSRP or SD-RSRP.
While in Option 2, the new mechanism would be similar to what is proposed for inter-gNB i2i path switch. To be more specific, two separate SL-RSRP and SD-RSRP thresholds are configured for threshold1. And when there is available SL-RSRP measurement results with the serving U2N Relay UE, the Rel-18 U2N Remote would use the SL-RSRP threshold configured for threshold1 to evaluate measurement event X1. When there are no available SL-RSRP measurement results with the serving U2N Relay UE, the Rel-18 U2N Remote would use the SD-RSRP threshold configured for threshold1 to evaluate measurement event X1.
Between the above two options, Option 1 just achieves common U2N Remote UE behavior for both intra-gNB and inter-gNB i2d path switch scenarios. While Option 2 has more signaling flexibility and better i2d path switch performance under NW control since the SL-RSRP and SD-RSRP measurement results may vary considerably and one threshold value for different measurement quantities may not work well. As above, Option 2 is preferred.
Proposal 3	For inter-gNB i2d path switch procedure, the threshold configuration in RRC signalling for measurement event X1 includes:
· separate SL-RSRP and SD-RSRP thresholds configured for threshold1
· one Uu RSRP threshold value configured for threshold2
In accordance with proposal 3, for the inter-gNB i2d path switch procedure, the U2N Remote UE’s measurement evaluation behavior is further clarified by the following proposals.
Proposal 4a	For inter-gNB i2d path switch procedure, if the U2N Remote UE has available SL-RSRP measurement results with the serving U2N Relay UE, it applies the SL-RSRP threshold configured for threshold1 and the Uu RSRP threshold value configured for threshold2 to evaluate measurement event X1.
Proposal 4b	For inter-gNB i2d path switch procedure, if the U2N Remote UE has no available SL-RSRP measurement results with the serving U2N Relay UE, it applies the SD-RSRP threshold configured for threshold1 and the Uu RSRP threshold configured for threshold2 to evaluate measurement event X1.
2.3. Measurement Event X2
For measurement event X2 (i.e., serving L2 U2N Relay UE becomes worse than threshold), it can also be used for inter-gNB i2d path switch. Moreover, the technical considerations and arguments for measurement event X1 are also applicable here. Therefore, a bulk of proposals are provided for measurement event X2 in a straightforward way as follows.
Proposal 5	For inter-gNB i2d path switch procedure, the threshold configuration in RRC signalling for measurement event X2 includes:
· [bookmark: OLE_LINK2][bookmark: OLE_LINK1]separate SL-RSRP and SD-RSRP thresholds configured for threshold
Proposal 6a	For inter-gNB i2d path switch procedure, if the U2N Remote UE has available SL-RSRP measurement results with the serving U2N Relay UE, it applies the SL-RSRP threshold configured for threshold to evaluate measurement event X2.
Proposal 6b	For inter-gNB i2d path switch procedure, if the U2N Remote UE has no available SL-RSRP measurement results with the serving U2N Relay UE, it applies the SD-RSRP threshold configured for threshold to evaluate measurement event X2.
2.4. [bookmark: _Hlk142406678]Other Mobility Enhancements
At the last RAN2#122 meeting, the Proposal 8 from the summary report has not been discussed due to limited online time [1]. Therefore, we resubmit this issue and propose the same way forward as follows. 
Proposal 7	RAN2 to deprioritize discussion on the following mobility issues to support U2N Remote UE’s path switch in Rel-18.
· simultaneous relay UE’s inter-gNB HO and connected remote UE’s path switching
· selection of relay UE in RRC_IDLE or RRC_INACTIVE state
· relay UE’s cell reselection or HO during indirect path switching of the remote UE
· prolonged inter-gNB signaling over Xn interface for inter-gNB path switching
· CHO-like path switching solution for remote UE
· DAPS like path switch solution for remote UE
· group handover for relay UE and remote UE(s)
2.5. FFS issue on emergency cause value
At the previous RAN2#121bis-e meeting, how to support emergency serving relaying in L2 U2N Relay scenario was discussed and agreed as below.
Agreements:
R2 assume no additional R2 impact for gNB to know the initiated service-type of remote UE, and to select proper relay UE serving the initiated service-type of remote UE.
R2 confirm R18 relay UE sets cause value for emergency service relaying as in Rel-17 for SL-RLC0 traffic.  FFS SL-RLC1 case for path switching.
At the last RAN2#122 meeting, the FFS issue on SL-RLC1 case for path switching was further discussed and agreed as below.
Agreement:
[bookmark: _Hlk142428267]RAN2 intend that for a Rel-18 relay UE, for an emergency RSC where the relay UE connects based on a message on SL-RLC1, the relay UE should set an emergency cause value. FFS how this is achieved and if there is spec impact.
To address the highlighted FFS issue, i.e., how to make sure that the relay UE does set an emergency cause value for SL-RLC1 case for path switching, our views are illustrated by Figure 1 as below:
[image: ]
Figure 1. Overview on how the relay UE sets emergency cause value for SL-RLC1 case
· Step 1: The Relay UE and the Remote UE perform PC5 link establishment procedure in their ProSe layers. 
· In Step 1, according to SA2 specification TS 23.304 “A PC5 link associated with a dedicated emergency RSC shall be used for emergency service and for emergency service only.”, the established PC5 link is associated with a dedicated emergency RSC. 
· Step 2a: The Relay UE’s ProSe layer provides an indication of Emergency service relaying to Relay UE’s NAS layer.
· In Step 2a, the indication can be provided upon successful PC5 link establishment that is associated with a dedicated emergency RSC.
· Step 2b: The Relay UE’s AS layer receives an RRC message on SL-RLC1 for path switch.
· NOTE:	 Step 2b can be executed at any time after Step 1.
· Step 3: The Relay UE’s NAS layer provides an emergency cause value and triggers a corresponding NAS signaling procedure (e.g., Registration or Service Request) to the Relay UE’s AS layer, when both of the NAS layer conditions are both met: 1) the Relay UE is in CM_IDLE or CM_CONNECTED with RRC_INACTIVE state; 2) receives an indication of emergency service relaying from its own ProSe layer. 
· Step 4: The Relay UE’s AS layer sets an emergency cause value provided by the NAS layer.
· NOTE:	 Step 4 is independent of Step 2b. And compared with the transmission delay over the PC5 interface, the delay of cross-layer interaction is much less, which means that the Step 4 is usually executed ahead of Step 2b.
· Step 5: The Relay UE’AS layer initiates RRC connection establishment or resume procedure with emergency cause value.
Based on the above illustration, we believe that the Relay UE’s cross-layer interactions (i.e., Step 2a, 3, and 4) will achieve the goal that Rel-18 U2N Relay UE in RRC_IDLE or RRC_INACTIVE sets emergency cause value in case of emergency service relaying in SL-RLC1 case for path switch. Moreover, the cause value is set in accordance with the information received from the NAS layer, which follows the legacy Uu mechanism. Hence, there is no extra RAN2 impact needed.
Therefore, 
[bookmark: _Hlk142485097][bookmark: OLE_LINK4][bookmark: OLE_LINK3]Proposal 8	The Relay UE’s upper layer interactions between NAS layer and ProSe layer would guarantee that Rel-18 U2N Relay UE in RRC_IDLE or RRC_INACTIVE sets emergency cause value provided by its NAS layer in case of emergency service relaying in SL-RLC1 case for path switch. No RAN2 spec impact is foreseen.
If Proposal 8 is agreed, we think the Relay UE’s upper layer interactions between NAS layer and ProSe layer may have potential specification impact to SA2 and CT1. Therefore, it is better to inform them about RAN2 agreement, and make sure that the upper layer mechanism can be achieved in accordance with RAN2 agreement. 
[bookmark: _Hlk142485070]Proposal 9	If Proposal 8 is agreed, send LS to SA2 and CT1 to inform about RAN2 agreement.
3. Conclusion
This contribution discussed the remaining issues on serving continuity enhancement for L2 U2N relay. The contribution concludes with:
Measurement Event Z1
Proposal 1	For i2i path switch procedure, the threshold configuration in RRC signalling for measurement event Z1 includes:
· separate SL-RSRP and SD-RSRP thresholds configured for threshold1
· one SD-RSRP threshold configured for threshold2
Proposal 2a	For i2i path switch procedure, if the U2N Remote UE has available SL-RSRP measurement results with the serving U2N Relay UE, it applies the SL-RSRP threshold configured for threshold1 and the SD-RSRP threshold configured for threshold2 to evaluate measurement event Z1.
Proposal 2b	For i2i path switch procedure, if the U2N Remote UE has no available SL-RSRP measurement results with the serving U2N Relay UE, it applies the SD-RSRP threshold configured for threshold1 and the SD-RSRP threshold configured for threshold2 to evaluate measurement event Z1.
Measurement Event X1
Proposal 3	For inter-gNB i2d path switch procedure, the threshold configuration in RRC signalling for measurement event X1 includes:
· separate SL-RSRP and SD-RSRP thresholds configured for threshold1
· one Uu RSRP threshold value configured for threshold2
Proposal 4a	For inter-gNB i2d path switch procedure, if the U2N Remote UE has available SL-RSRP measurement results with the serving U2N Relay UE, it applies the SL-RSRP threshold value configured for threshold1 and the Uu RSRP threshold value configured for threshold2 to evaluate measurement event X1.
Proposal 4b	For inter-gNB i2d path switch procedure, if the U2N Remote UE has no available SL-RSRP measurement results with the serving U2N Relay UE, it applies the SD-RSRP threshold configured for threshold1 and the Uu RSRP threshold configured for threshold2 to evaluate measurement event X1.
Measurement Event X2
Proposal 5	For inter-gNB i2d path switch procedure, the threshold configuration in RRC signalling for measurement event X2 includes:
· separate SL-RSRP and SD-RSRP thresholds configured for threshold
Proposal 6a	For inter-gNB i2d path switch procedure, if the U2N Remote UE has available SL-RSRP measurement results with the serving U2N Relay UE, it applies the SL-RSRP threshold configured for threshold to evaluate measurement event X2.
Proposal 6b	For inter-gNB i2d path switch procedure, if the U2N Remote UE has no available SL-RSRP measurement results with the serving U2N Relay UE, it applies the SD-RSRP threshold configured for threshold to evaluate measurement event X2.
Other Mobility Enhancements
Proposal 7	RAN2 to deprioritize discussion on the following mobility issues to support U2N Remote UE’s path switch in Rel-18.
· simultaneous relay UE’s inter-gNB HO and connected remote UE’s path switching
· selection of relay UE in RRC_IDLE or RRC_INACTIVE state
· relay UE’s cell reselection or HO during indirect path switching of the remote UE
· prolonged inter-gNB signaling over Xn interface for inter-gNB path switching
· CHO-like path switching solution for remote UE
· DAPS like path switch solution for remote UE
· group handover for relay UE and remote UE(s)
FFS issue on emergency cause value
Proposal 8	The Relay UE’s upper layer interactions between NAS layer and ProSe layer would guarantee that Rel-18 U2N Relay UE in RRC_IDLE or RRC_INACTIVE sets emergency cause value provided by its NAS layer in case of emergency service relaying in SL-RLC1 case for path switch. No RAN2 spec impact is foreseen.
Proposal 9	If Proposal 8 is agreed, send LS to SA2 and CT1 to inform about RAN2 agreement.
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