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1. Introduction
[bookmark: _Hlk46842767][bookmark: Proposal_Pattern_Length]Multi-path relay normative work started in the last meeting [RAN2#121] and discussion included path addition/release and other control plane aspects such as RLF handling, re-establishment and system information/paging handling. Agreements were made for both scenario 1 and scenario 2 as showcased in the annex. In this contribution, we aim to discuss further open aspects related to the control plane for both scenario 1 and scenario 2 considering the previous summary of Multi-path AI [2]. 
1. Discussion
[bookmark: _Toc110962505][bookmark: _Toc110962510][bookmark: _Toc110962524][bookmark: _Toc110962565][bookmark: _Toc110966589][bookmark: _Toc110966849][bookmark: _Toc110967584][bookmark: _Toc110967684]Scenario 2
Support of multiple candidate relay UEs in scenario 2
We have agreed in previous meeting the following about remote UE-relay UE relationship in scenario 2. Some companies prefer to have the possibility that there can be multiple candidate relay UEs for a remote UE to choose from or reselect to. 
Proposal 1A: The relay UE is restricted to serve only one remote UE in Scenario 2.
As agreed before, RAN2 deprioritizes association mechanism between remote UE and relay UE from CN to RAN.
Proposal 4A (modified): RAN2 does not impose a requirement for interoperability between two Ues from different vendors for scenario 2 in this release.

Considering that scenario 2 indicates a static ideal link between remote UE and relay UE and given that the relay UE serves only one remote UE, we do not think that there is a situation wherein a better relay UE needs to be chosen by the remote UE. We provide a reference to the objective outlined in [RP-223501] wherein scenario 2 was to reuse the solutions from scenario 1. Since introducing new UE-UE non-3GPP link measurements (which in itself is not clear considering ideal link), or similar metrics for evaluation of the link as well as other information for the candidate relay Ues in scenario 2 entail impacts beyond scenario 1, we do not think that the reporting of candidate relay Ues in scenario 2 should be supported. 
A. A UE is connected to the same gNB using one direct path and one indirect path via 1) Layer-2 UE-to-Network relay, or 2) via another UE (where the UE-UE inter-connection is assumed to be ideal), where the solutions for 1) are to be reused for 2) without precluding the possibility of excluding a part of the solutions which is unnecessary for the operation for 2).

Proposal 1. Support of multiple candidate relay UEs for remote UE to choose from, is not considered in scenario 2.
Support of indirect path change in scenario 2
For the support of indirect path change in scenario 2, we have the following status [2]:
G.	The remote UE operating in multi-path changes to a new relay UE for the indirect path while keeping the direct path under the same gNB.
RAN2 agreed the following:
· For Scenario 2, whether to support Case G is discussed in normative phase, but RAN2 will not do additional work to enable it for Scenario 2 over Scenario 1.

It has been suggested that RAN2 discusses this issue as there is no majority view. In order to support this scenario, gNB would have to somehow configure the Remote UE with measurement configuration considering that there is no specific link quality metric that can be used and obtain the measurement report consisting only of the candidate relay Ues without any corresponding measurements as it is assumed to be ideal link. Our understanding is that the current measurement config/report framework cannot be used as is for this purpose. Since we have agreed to not do any additional work to enable this case for scenario 2, we can decide to not support indirect path change correspondingly. The change of indirect paths can be left to remote UE implementation and achieved without involving the gNB.
Proposal 2. For scenario 2, case G is not supported i.e. the remote UE switching to a new relay UE for the indirect path under gNB control is not supported. 
Relay UE information for scenario 2
We have agreed the following related to the inter-UE relationship between Remote UE and Relay UE for scenario 2. It is considered pre-configured or static and outside of 3GPP scope. 
As agreed before, RAN2 deprioritizes association mechanism between remote UE and relay UE from CN to RAN.
gNB provides bearer mapping information to relay UE through dedicated signalling.

The following is proposed as the summary in [2] which we agree to:
Proposal 2.1B: [HP] The remote UE reports relay UE’s ID to gNB for indirect path addition, when both UEs are in RRC_CONNECTED. FFS which UE ID is used as relay UE’s ID. FFS for relay UE’s serving cell information.
Figure 1 showcases how the Remote UE potentially establishes the ideal UE-UE link. Here, we have assumed that the Remote UE provides the gNB with some information on the Relay UE including at least identification of the relay UE and the serving cell information. This information should be made available to the Remote UE by the Relay UE based on implementation. It also provides an indication to the Remote UE that the Relay UE has entered RRC_CONNECTED state to initiate the multi-path setup request to the gNB. 
Proposal 3. In scenario 2, to enable multi-path, upon ideal link establishment, Relay UE provides its C-RNTI and PCI information to the Remote UE based on implementation.
As per [2], there are a couple of options discussed for the Relay UE ID information (with FFS to be provided to the network by the Remote UE after ensuring that the Relay UE is in RRC_CONNECTED): 
a) Relay UE’s Uu C-RNTI 
b) Relay UE’s Layer-2 ID information 
We think that in scenario 2, the C-RNTI would be most applicable as the gNB would have the Relay UE’s Uu link information available to perform the association but not necessarily an ID related to the ideal link. During U2N relaying, the Remote UE ID is provided to the Relay UE for paging tracking and in this scenario, the relay UE provides its ID information the remote UE. We can check with SA3 whether there is any security concern with sharing the Relay UE ID with the Remote UE. It is possible that the Remote UE could provide its own ID information to the Relay UE as per Rel-17 and thereafter the Relay UE could share this information with the gNB to obtain configuration for both itself and the Remote UE, however, it is appropriate for the Remote UE to trigger indirect path addition on its own 
Proposal 4. Remote UE provides Relay UE’s C-RNTI and serving cell information (e.g. PCI) to the gNB to receive configuration for multi-path.
Proposal 4.1. Check with SA3 if there is any security concern with sharing Relay UE’s C-RNTI information with the Remote UE.
The Remote UE thereafter could share the Relay UE ID information with the gNB using existing SidelinkUEInformation message or a new message to initiate the indirect path addition/Multi-path configuration procedure. The gNB then provides configuration to the Remote UE and the Relay UE whenever it decides to add the Relay path for multi-path

 
Figure 1: Signalling flow when adding indirect path for scenario 2
SRB support
The MP summary document [2] highlights the following proposals for scenario 1 support of SRB. We agree that it can be up to gNB implementation to configure the SRBs and there need not be any restriction. 
Proposal 1.7A: [HP] The network is allowed to configure SRB1 and SRB2 on same path or different paths.
Proposal 1.7B: [HP] The bearer type (i.e. direct bearer, indirect bearer, or multi-path bearer) of SRB1 and SRB2 can be independently configured by the network. 
One of the key tenets of multi-path is to enhance reliability; in accordance, we have agreed to support split SRB for both scenarios with or without duplication as baseline. This is assuming that the SRB traffic can be carried over indirect path in scenario 2. At the same time, we need to discuss if any restrictions corresponding to the support of split SRB in this scenario are necessary. 
In general, since scenario 2 is primarily meant for UE aggregation where both direct path and the ideal interface path are considered to be stable and always available, we think it is better to not support non-split SRB1/2 via only the ideal interface path as also outlined in [2].   However, for the case of split SRB1/2, the definition of primary path via direct interface is brought up as per below: 
“split SRB1 and 2 are supported in Scenario 2 and primary path of the split SRB 1 and 2 is always on direct path.” 
For the case of split SRB1 and SRB2 transmission on ideal interface path when duplication is not configured, majority of companies prefer to support it and the reasons include the following:
· Since split SRB is supported during duplication, when duplication is deactivated, the remote UE might continue to duplicate PDUs unless the SRB is explicitly changed from split to direct path – we agree that reconfiguring the SRB may involve additional signalling, and it is up to gNB configuration/implementation.
· Increase in reliability/throughput, wherein the remote UE has the flexibility to use either link for transmission.  It is not clear how splitting SRB would aid in increasing the throughput; as for reliability, without duplication, since we are using the same Uu path for both the links unlike DC scenario, the benefit in this case is not notable. 
· Balance of load between the two paths, enabling to choose one path or the other, which does not seem extremely relevant for split SRB. 
Despite not very compelling pros to support split SRB1/SRB2 for scenario 2, we can agree to support it considering majority view. However, the aspect of the primary path of the split SRB1/SRB2 being always on direct path needs clarification. We wonder if it indicates that SRB1/SRB2 transmission is restricted to direct path in scenario 2 similar to legacy UL RRC. We think that we can leave it to network implementation to enable the bearer type for the UL transmission of SRB1/SRB2 similar to scenario 1. 
Proposal 5. For scenario 2, split SRB1/SRB2 (when duplication is deactivated) is supported and the bearer type can be independently configured by the gNB. 
Proposal 5.1. Upon direct path Uu-RLF in scenario 2, RRC Re-establishment is initiated and failure report may be triggered or sent to the network using the indirect path (if Relay UE does not indicate Uu RLF) depending on network configuration. 
At the same time, which path is used in the downlink when duplication is not configured for a given bearer, is left to gNB implementation. 
Proposal 6. For scenario 2 DL transmission on split SRB1/SRB2, when multi-path is enabled and duplication is not activated for a remote UE, and when both direct and indirect paths are available, it is up to network implementation to choose which of the two paths is used.
Scenario 1
Primary path and Primary RLC entity
For the support of primary path, we have the following agreements:
#120e RAN2 do not define a control plane primary path concept in the study phase; FFS if something needs to be defined in normative work, but it should be driven by functionality and technical benefits.

#119bise Alternative proposal 7-1 (if proposal 2-1A is not agreed) (modified): FFS CPDU submission; if it is supported, the primary RLC entity of the MP split bearer for DRB can be configured on any of the paths for Scenario 1.

In RAN2#121, as per [2], rapporteur is proposing that the concept of existing ‘primary path and primary RLC entity’ is adopted for each MP split bearer configuration.
There was a lot of discussion during the study phase on whether to support primaryPath overall for scenario 1 similar to how it is defined for DC/CA scenario. 
Some functions of the primaryPath include the following: 
· Setting the primaryPath to SCG when MCGFailureInformation is received and split SRB1 is configured without duplication. 
· Providing the cell Group ID and LCID of the primary RLC entity (for SRBs, only cell group ID corresponding to MCG is supported)
Since we have already agreed that the PCell is on the direct path for both scenario 1 and scenario 2, we can discuss whether we need the concept of primary path especially for the same cell case. It is understandable that, to enable the data split functionality, a primary RLC entity should be considered. However, in this release, since both the paths terminate in the same gNB, we can discuss the following two options:
a) The primary RLC entity is always corresponding to the one on PCell/direct path or Uu   
b) It is up to gNB to choose the primary RLC entity between Uu and PC5
Considering option b), we think that it is probably useful when the remote UE is in cell edge and the relay UE and remote UE could belong to the same cell or different cell. It also offers flexibility to the gNB to configure it on a per-bearer basis depending on different factors.  
Proposal 7. In scenario 1, the concept of primary RLC entity is adopted for each MP split bearer. FFS the concept of existing primaryPath until how multi-path is configured with cell group is not finalized. 
We think that new procedures need to be defined to handle multi-path using DC and CA concepts as baseline. This discussion is also related to the cell group topic as outlined in [2]:
Issue 1.11: Cell Group
As some companies pointed out, DC model would lead to extra spec effort e.g. to support indirect-path based SCG operation and CA mode seems better to limit spec impact within MAC. CA model seems well aligned with assumption on NR SL that SL is configured only within MCG, not SCG.
Accordingly, rapporteur suggests the following proposals for progress:
Proposal 1.11A: [MP] RAN2 is requested to discuss how multi-path is configured with cell group(s)
Proposal 1.11B: [LP] A same MAC entity can support both NR SL of the indirect path and Uu link of the direct path for scenario 1, as currently specified for NR SL.
Cell group configuration of a MCG or SCG comprises of a MAC entity, a set of logical channels, and a primary cell and one or more secondary cells. With multi-path, we can consider remote UE’s serving cell and relay UE’s serving cell as the two different cell groups or remote UE’s serving cell and the relay UE (or PC5) itself as two different cell groups. Furthermore, remote UE and relay UE can have the same or different serving cell as well. Furthermore, CA-based model involves data splitting below the MAC whereas DC framework is more closely related to multi-path with PDCP-based splitting. There is only one RRC entity in CA, but each of MN and SN host an RRC entity in DC. As we can see the situation is different from both DC and CA and we cannot reuse the current specification as is, therefore, we can see that we need new procedures and correspondingly, new IEs. 
Multi-path relaying requires support of a unique set of features and functionalities (e.g. with respect to data splitting, RRC entity location, C-RNTI, PCell, etc.) and has some commonality to both DC and CA. We need to identify the different functionalities and need not associate it to a specific model i.e. CA.
In Release-17, we did not encounter the need of supporting both Uu and PC5 channels terminating at the network, simultaneously whereas in multi-path relaying we have to support both paths at the same time. We support the usage of sidelink MAC entity in RRC specification with its own sidelink configuration and RLC channels thereby differentiating between Uu and SL MAC entities. In the MAC specification, the two entities are also defined separately wherein we have different structures and different sets of transport and logical channels. Although it can be left to modelling, we still think that the Uu and PC5 MAC entities can be handled independently for multi-path (and with new procedures that use some of the DC/CA concepts as baseline). 
In current MAC specification, Uu and sidelink data transmission and other functions are independently handled and there is no coordinated operation or multiplexing between the two. It could be easier to follow the same principle for multi-path support. 
Enabling multi-path
[bookmark: _Toc110605159][bookmark: _Toc110605196][bookmark: _Toc110607281][bookmark: _Toc110611116][bookmark: _Toc110611295][bookmark: _Toc110611343][bookmark: _Toc110848800][bookmark: _Toc115295824][bookmark: _Toc115295843][bookmark: _Toc115374647][bookmark: _Toc115375750][bookmark: _Toc110953759][bookmark: _Toc110962239][bookmark: _Toc110962280][bookmark: _Toc110962329][bookmark: _Toc110962369][bookmark: _Toc110966770][bookmark: _Toc110966856][bookmark: _Toc110967591][bookmark: _Toc110967643][bookmark: _Toc110968749]For L2 U2N Relay based indirect path, the gNB may enable the support of multi-path to a Remote UE either explicitly or implicitly by sending measurement configuration or configuring necessary link quality thresholds. The Remote UE performs measurements and provides the report to the gNB via the existing link that can be direct or indirect relay path. Thereafter, the gNB adds the new path by providing relevant bearer configuration to Remote UE and Relay UE accordingly. This procedure uses Release-17 path switching as baseline. It is possible that the Remote UE had an active connection to the gNB directly and finds another indirect path which satisfies certain criteria e.g. PC5 link threshold with hysteresis criterion, and this indirect path is configured as an additional path to enable multi-path transmission [case 1]. Another use case is where the Remote UE is active on the indirect path and finds that a Uu link is available which satisfies e.g Uu link quality threshold with hysteresis condition, and consequently this direct Uu path is configured as an additional link to support multi-path [case 2].  
Proposal 8.  For scenario 1, gNB provides link quality thresholds for enabling Multi-path at the Remote UE either via broadcast signalling or dedicated signalling. i.e. PC5 link quality threshold to enable candidate relay UE measurement report if already using direct path and Uu link quality threshold to enable the direct path measurement report if already using indirect path. 


 
               
[bookmark: _Ref110960996]Figure 2: Signalling flow when adding indirect path for scenario 1 (left) Figure 3: Signalling flow when adding direct path for scenario 1 (right)
The signalling flow for both the cases, [case 1] when adding indirect path, and [case 2] when adding direct path are shown in Figure 2 and Figure 3, respectively.
1. Conclusion
In this contribution we discuss the open aspects of multi-path relaying considering scenario 1 and scenario 2 and make the following proposals:
Proposal 1. Support of multiple candidate relay UEs for remote UE to choose from, is not considered in scenario 2.
Proposal 2. For scenario 2, case G is not supported i.e. the remote UE switching to a new relay UE for the indirect path under gNB control is not supported. 
Proposal 3. In scenario 2, to enable multi-path, upon ideal link establishment, Relay UE provides its C-RNTI and PCI information to the Remote UE based on implementation.
Proposal 4. Remote UE provides Relay UE’s C-RNTI and serving cell information (e.g. PCI) to the gNB to receive configuration for multi-path.
Proposal 4.1. Check with SA3 if there is any security concern with sharing Relay UE’s C-RNTI information with the Remote UE.
Proposal 5. For scenario 2, split SRB1/SRB2 (when duplication is deactivated) is supported and the bearer type can be independently configured by the gNB. 
Proposal 5.1. Upon direct path Uu-RLF in scenario 2, RRC Re-establishment is initiated and failure report may be triggered or sent to the network using the indirect path (if Relay UE does not indicate Uu RLF) depending on network configuration. 
Proposal 6. For scenario 2 DL transmission on split SRB1/SRB2, when multi-path is enabled and duplication is not activated for a remote UE, and when both direct and indirect paths are available, it is up to network implementation to choose which of the two paths is used.
Proposal 7. In scenario 1, the concept of primary RLC entity is adopted for each MP split bearer. FFS the concept of existing primaryPath until how multi-path is configured with cell group is not finalized. 
Proposal 8. For scenario 1, gNB provides link quality thresholds for enabling Multi-path at the Remote UE either via broadcast signalling or dedicated signalling. i.e. PC5 link quality threshold to enable candidate relay UE measurement report if already using direct path and Uu link quality threshold to enable the direct path measurement report if already using indirect path.
1. Multi-path relaying requires support of a unique set of features and functionalities (e.g. with respect to data splitting, RRC entity location, C-RNTI, PCell, etc.) and has some commonality to both DC and CA. We need to identify the different functionalities and need not associate it to a specific model i.e. CA.
In current MAC specification, Uu and sidelink data transmission and other functions are independently handled and there is no coordinated operation or multiplexing between the two. It could be easier to follow the same principle for multi-path support. 
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1. Annex
Agreements (RAN2#121)
UP-based approach (excluding SL-RLC1) in Option 1 is excluded for relay UE to enter RRC_CONNECTED.
As a baseline, direct path addition for multi-path is a path switch procedure in which the target configuration contains both paths.
Upon direct path addition for multi-path, one of the serving cells of the added direct path is configured as PCell for the remote UE.
In case of Uu-RLF, at least for split SRB1, if SRB1 is available on indirect path not suspended, trigger report to network via indirect path to report the failure via a RRC message. Otherwise, RRC Re-establishment is initiated. RAN2 is requested to discuss whether the RRC message is the existing message e.g. MCGFailureInformation or a new message.
In case of PC5-RLF, if SRB1 is available on direct path not suspended, trigger report to network via direct path to report the failure via a RRC message.  FFS if an alternative case exists and what would be done in that case.  FFS which message is used.
The remote UE initiates RRC re-establishment procedure (to a potentially new PCell as in Rel-17, unless further changes are agreed) when failure occurs on both paths (including either PC5 failure or notification of Uu failure on the indirect path).
The existing PC5-RRC Notification Message procedure is reused for the relay UE to inform the remote UE about Uu failure of the relay UE as currently specified in 38.331.
In scenario 1, when a remote UE configured with multi-path initiates the RRC re-establishment procedure, the remote UE does not perform re-establishment directly into a multi-path configuration.
The remote UE in MP operation receives system information at least PBCH/MIB on the direct path and directly acquires SFN from MIB on the direct path, if necessary.
If CSS for Paging is configured within the active BWP on the direct path on PCell, the remote UE in multi-path operation in RRC_CONNECTED monitors paging on PCell for updated system information or ETWS/CMAS indication, as currently specified in 38.331. The gNB can also provide updated system information or warning message(s) to the remote UE on SRB1, as currently specified.
As agreed before, RAN2 deprioritizes association mechanism between remote UE and relay UE from CN to RAN.
gNB provides bearer mapping information to relay UE through dedicated signalling.
For bringing the idle/inactive relay UE to RRC_CONNECTED, the legacy Rel-17 behaviour (Alt 1 in the proposal) is not disabled for indirect path addition when split SRB1 is configured.  A PC5-RRC trigger is specified at least for other cases.
FFS if a Rel-17 relay UE is supported for use with multi-path and how the above agreement is reflected in such a case.
Change of direct path while keeping the indirect path can be done with a release-and-add in a single RRC message.  This does not exclude a gNB implementation from using separate release and add procedures instead.
Change of indirect path while keeping the direct path can be done with a release-and-add in a single RRC message.  This does not exclude a gNB implementation from using separate release and add procedures instead.	
image1.emf
Remote UE Relay UE

gNB

1. Static 

relation to 

Relay UE(s)

2. Ideal link establishment 

6. RRCReconfiguration for Remote UE 

7. RRCReconfigurationComplete

0. UL/DL data (using direct path)

3. Relay UE information

9a. UL/DL data using direct path

9b. UL/DL data using relay path

5. RRCReconfiguration

4. Decision of 

adding Relay UE 

for multipath

8. RRCReconfigurationComplete using direct path or both


Microsoft_Visio_Drawing.vsdx
Remote UE
Relay UE
gNB
1. Static relation to Relay UE(s)
2. Ideal link establishment
6. RRCReconfiguration for Remote UE
7. RRCReconfigurationComplete
0. UL/DL data (using direct path)
3. Relay UE information
9a. UL/DL data using direct path
9b. UL/DL data using relay path
5. RRCReconfiguration
4. Decision of adding Relay UE for multipath
8. RRCReconfigurationComplete using direct path or both



image2.emf
Remote UE Relay UE

gNB

3. Decision of adding 

target relay UE for 

multipath

6. PC5 unicast link establishment & trigger to 

enter RRC_CONNECTED

5a. RRCReconfiguration for 

Remote UE if in connected already

7. RRCReconfigurationComplete (e.g. using direct path or relay path)

0. UL/DL data (using direct path)

1. Measurement configuration (multi-path enabled)

4. RRC Reconfiguration (Relay UE information for multi-path)

8b. UL/DL data (using relay path)

5b. RRCReconfiguration for Remote 

UE if in idle/inactive

2. Measurement reporting

7. RRC connection establishment if 

not connected already

OR

8a. UL/DL data (using direct path)


Microsoft_Visio_Drawing1.vsdx
Remote UE
Relay UE
gNB
3. Decision of adding target relay UE for multipath
6. PC5 unicast link establishment & trigger to enter RRC_CONNECTED
5a. RRCReconfiguration for Remote UE if in connected already
7. RRCReconfigurationComplete (e.g. using direct path or relay path)
0. UL/DL data (using direct path)
1. Measurement configuration (multi-path enabled)
4. RRC Reconfiguration (Relay UE information for multi-path)
8b. UL/DL data (using relay path)
5b. RRCReconfiguration for Remote UE if in idle/inactive
2. Measurement reporting
7. RRC connection establishment if not connected already


OR
8a. UL/DL data (using direct path)



image3.emf
Remote UE Relay UE

gNB

6. RRCReconfigurationComplete (e.g. using direct path or relay  path)

0. UL/DL data (using Relay path)

1. Measurement configuration (multi-path enabled)

4. RRCReconfiguration (for direct path)

3. Decision of adding 

serving cell for 

multi-path

7a. UL/DL data (using relay path)

7b. UL/DL data (using direct path)

2. Measurement reporting


Microsoft_Visio_Drawing2.vsdx
Remote UE
Relay UE
gNB
6. RRCReconfigurationComplete (e.g. using direct path or relay  path)
0. UL/DL data (using Relay path)
1. Measurement configuration (multi-path enabled)
4. RRCReconfiguration (for direct path)
3. Decision of adding serving cell for multi-path
7a. UL/DL data (using relay path)
7b. UL/DL data (using direct path)
2. Measurement reporting




3GPP TSG RAN WG2 Meeting #


1


21bis


-


e


  


 


                         


                          


 


R2


-


2


3


02702


 


Online meeting


, 


April 17


th


 


–


 


26


th


 


202


3


          


 


Agenda item:


 


 


7


.


9


.


4


 


Source:


 


 


 


Intel Corporation


 


Title:


 


 


Open


 


aspects


 


of multi


-


path relaying


 


Docu


ment for:


 


 


 


Discussion


 


1


 


Introduction


 


M


ulti


-


path


 


relay 


normative work


 


started i


n the last meeting [RAN2#1


21


]


 


and 


discussion included


 


path addition/release 


and other


 


control plane aspects 


such as RLF handling, re


-


establishment 


and system information/paging handling. 


Agreements w


ere made for both scenario 1 and scenario 2 as showcased in the annex


.


 


In th


is contribution


,


 


we aim to 


discuss 


further 


open aspects r


elated to 


the 


control plane 


for both scenario 1 an


d scenario 2


 


considering the 


previous 


summary of Multi


-


path AI


 


[


2


]


.


 


 


2


 


Discussion


 


2.1


 


Scenario 2


 


2.1.1


 


Support of m


ultiple 


candidate relay UEs in scenario 2


 


We have agreed i


n previous meeting the following about remote UE


-


relay UE relationship in scenario 2. 


Some 


companies prefer to have the possibility that there can be multiple candidate relay U


E


s for a remote UE to choose 


from or reselect to. 


 


Proposal 1A: The relay UE is 


restricted to serve only one remote UE in Scenario 2.


 


As agreed before, RAN2 deprioritizes association mechanism between remote UE and relay UE from CN 


to RAN.


 


Proposal 4A (modified): RAN2 does not impose a requirement for interoperability between two U


e


s


 


from 


different vendors for scenario 2 in this release.


 


 


Consideri


ng that scenario 2 indicates a static ideal link between remote UE and relay UE


 


and given that the relay UE 


serves only one remote UE, we do not think that there is a situation 


wherein 


a bet


ter relay UE needs to be chosen by 


the remote UE. 


We provide a reference to the 


objective outlined in [RP


-


22


3501


]


 


wherein scenario 2 wa


s to reuse the 


solutions from scenario 1. Since introducing new UE


-


UE 


non


-


3GPP link 


measurements 


(which 


in itself 


is not clear 


considering ideal link)


, or 


similar metrics for evaluation of the link


 


a


s well as


 


ot


her information for the candidate 


relay U


e


s in scenario 2 entail 


impacts


 


beyond 


scenario 1


, we do not think that the reporting of can


didate relay U


e


s


 


in 


scenario 2 should be supported.


 


 


A.


 


A UE is connected to the same gNB using one direct path and one indirect path via 1) Layer


-


2 UE


-


to


-


Network relay, or 2) via another UE (where the UE


-


UE inter


-


connection is assumed to be ideal), where the 


solutions for 1


) are to be reused for 2) without precluding the possibility of excluding a part of the solutions 


which is unnecessary for the operation for 2).


 


 


Proposal 1.


 


S


upport of multip


le


 


candidate


 


relay U


E


s 


for


 


remote UE 


to choose from, 


is not considered


 


in


 


scenario 


2


.


 




3GPP TSG RAN WG2 Meeting # 1 21bis - e                                                             R2 - 2 3 02702   Online meeting ,  April 17 th   –   26 th   202 3              Agenda item:     7 . 9 . 4   Source:       Intel Corporation   Title:     Open   aspects   of multi - path relaying   Docu ment for:       Discussion   1   Introduction   M ulti - path   relay  normative work   started i n the last meeting [RAN2#1 21 ]   and  discussion included   path addition/release  and other   control plane aspects  such as RLF handling, re - establishment  and system information/paging handling.  Agreements w ere made for both scenario 1 and scenario 2 as showcased in the annex .   In th is contribution ,   we aim to  discuss  further  open aspects r elated to  the  control plane  for both scenario 1 an d scenario 2   considering the  previous  summary of Multi - path AI   [ 2 ] .     2   Discussion   2.1   Scenario 2   2.1.1   Support of m ultiple  candidate relay UEs in scenario 2   We have agreed i n previous meeting the following about remote UE - relay UE relationship in scenario 2.  Some  companies prefer to have the possibility that there can be multiple candidate relay U E s for a remote UE to choose  from or reselect to.    Proposal 1A: The relay UE is  restricted to serve only one remote UE in Scenario 2.   As agreed before, RAN2 deprioritizes association mechanism between remote UE and relay UE from CN  to RAN.   Proposal 4A (modified): RAN2 does not impose a requirement for interoperability between two U e s   from  different vendors for scenario 2 in this release.     Consideri ng that scenario 2 indicates a static ideal link between remote UE and relay UE   and given that the relay UE  serves only one remote UE, we do not think that there is a situation  wherein  a bet ter relay UE needs to be chosen by  the remote UE.  We provide a reference to the  objective outlined in [RP - 22 3501 ]   wherein scenario 2 wa s to reuse the  solutions from scenario 1. Since introducing new UE - UE  non - 3GPP link  measurements  (which  in itself  is not clear  considering ideal link) , or  similar metrics for evaluation of the link   a s well as   ot her information for the candidate  relay U e s in scenario 2 entail  impacts   beyond  scenario 1 , we do not think that the reporting of can didate relay U e s   in  scenario 2 should be supported.     A.   A UE is connected to the same gNB using one direct path and one indirect path via 1) Layer - 2 UE - to - Network relay, or 2) via another UE (where the UE - UE inter - connection is assumed to be ideal), where the  solutions for 1 ) are to be reused for 2) without precluding the possibility of excluding a part of the solutions  which is unnecessary for the operation for 2).     Proposal 1.   S upport of multip le   candidate   relay U E s  for   remote UE  to choose from,  is not considered   in   scenario  2 .  

