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[bookmark: _Ref35586532]Introduction
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]In the RAN2#119-e meeting, both the Scenario 1 and Scenario 2 of multi-path were discussed, and the following agreements specific for Scenario 2 were reached:
RAN2 assumes that the relation between remote UE and relay UE in Scenario 2 is pre-configured or static and how the relation is pre-configured or static is out of the 3GPP scope.
RAN2 deprioritizes discussion on authorization and association mechanism between remote UE and relay UE in Scenario 2.
After RAN2#119-e meeting, one post email discussion [Post119-e][408] were initiated and some common understanding were reached during the email discussion, but there are still some open issues need further discussion. In this contribution, we will give more detailed analysis on Scenario 2 based on the email discussion outcome of [Post119-e][408].
Discussion
Scope clarification
In the [Post119-e][408], the following common understanding on Scenario 2 were reached:
	Proposal 1-2A: The following cases are proposed to be supported for Scenario 2.
A.	The remote UE configured only on the direct path adds the indirect path under the same gNB; 
C.	The remote UE configured with multi-path releases the indirect path;
Proposal 1-2B: The following case is proposed to be not supported for Scenario 2.
F.	The remote UE configured with multi-path keeps the serving relay UE for the indirect path and the serving cell of the remote UE for the direct path while the serving relay UE changes the serving cell of the relay UE under the same gNB;
Proposal 1-2C: Whether to support the following case can be further discussed for Scenario 2.
B.	The remote UE configured only on the indirect path adds the direct path under the same gNB; 
D.	The remote UE configured with multi-path releases the direct path;
E.	The remote UE configured with multi-path changes the serving cell of the remote UE for the direct path while keeping the serving relay UE for the indirect path under the same gNB;
G.	The remote UE configured with multi-path changes to a new relay UE for the indirect path while keeping the direct path under the same gNB.


During the RAN discussion, UE aggregation was merged to multi-path bullet of Rel-18 sidelink relay. The main motivation of introducing UE aggregation is to improve the data rate of one UE by aggregating a relay UE. From this perspective, the direct path should always exist. Hence, it does not need to support case B and case D. Regarding to case E and G, it is related to mobility which is not urgent, can be left de-prioritized in R18. 
[bookmark: _Ref114842916]Proposal 1: The following cases do not need to be considered for Scenario 2:
· The remote UE configured only on the indirect path adds the direct path under the same gNB; 
· The remote UE configured with multi-path releases the direct path;
· The remote UE configured with multi-path changes the serving cell of the remote UE for the direct path while keeping the serving relay UE for the indirect path under the same gNB;
· The remote UE configured with multi-path changes to a new relay UE for the indirect path while keeping the direct path under the same gNB.
Protocol stack of Scenario 2
For Scenario 1, the UP/CP protocol stack can be as below：



Figure-1 User plane protocol stack of multi-path (Scenario 1)



Figure-2 Control plane protocol stack of multi-path (Scenario 1)
For Scenario 2, considering the interface between remote UE and relay UE are ideal and relay UE is only used as an additional resource to transfer the remote UE’s data. Hence, the following protocol stack can be used as baseline. 


                        Figure-3 User plane protocol stack of multi-path (Scenario 2)

                      Figure-4 Control plane protocol stack of multi-path (Scenario 2)
[bookmark: _Ref115254543]Proposal 2: For Scenario 2, take Figure-3 and Figure-4 as the baseline UP/CP protocol stack.
Multi-path configuration procedures
In the last RAN2 meeting, it was agreed that the relation between remote UE and relay UE in scenario 2 is preconfigured or static and how the relation is pre-configured or static is out of the 3GPP scope.  Hence, relay discovery procedure is not needed for Scenario 2. Correspondingly, the relay selection/reselection is unnecessary for Scenario 2.
[bookmark: _Ref114842923]Proposal 3: Relay discovery/selection/reselection procedure is not needed for Scenario 2.

Based on proposal 3 and the protocol stack proposed in Figure-3 and Figure-4, the multi-path configuration procedure for Scenario 2 can be as below:


Figure-5 Multi-path configuration procedure

In Figure-5, the remote UE should report the relay and remote UE association to gNB. Once gNB is aware of the association, gNB should perform RRC reconfiguration to remote UE and relay UE:
· For relay UE
In the UL, for each remote UE, gNB configures the mapping between the E2E bearer and the Uu RLC channel to relay UE by RRC reconfiguration procedure to help the relay UE to perform UL data forwarding.
In the DL, since the interface between relay UE and remote UE is ideal, configuration from gNB is unnecessary.
· For remote UE
In the UL, gNB configures which E2E bearer should be transmitted through relay UE or which E2E bearer can use split or duplicated transmission through the relay UE by RRC reconfiguration procedure.
In the DL, configuration from gNB is unnecessary.
[bookmark: _Ref115254562]Proposal 4: For scenario 2, UE should report the association between the remote UE and the relay UE to gNB (e.g., report the relay UE identifier to gNB).
[bookmark: _Ref114842931]Proposal 5: For the UL, gNB configures the mapping between E2E bearer and the Uu RLC channel of each remote UE to relay UE by RRC reconfiguration procedure.
[bookmark: _Ref115254569][bookmark: _Ref114842934]Proposal 6: For the UL, gNB configures the which E2E bearer should be transmitted through relay UE or which E2E bearer can use split or duplicated transmission through the relay UE by RRC reconfiguration procedure.
Primary path
In the [Post119-e][408], the primary always configured on indirect path is excluded, but it is still FFS whether it can be configured on both direct path or indirect path or always on direct path. For Scenario 2, considering direct path always exists, and the initial RRC connection should be setup on the direct path, hence it is simple to fix the direct path as the primary path.
But for Scenario 1, most companies agree that either the direct path or indirect path can be used as primary path. In order to reuse the solution of Scenario 1 as much as possible to Scenario 2, it can be compromised to that the primary path can be configured on either direct path or indirect path.
[bookmark: _Ref114842939]Proposal 7: Common solution of primary path configuration is used for Scenario 1 and Scenario 2, e.g., for Scenario 2, the primary path can be configured on either direct path or indirect path.

In the [Post119-e][408], the association between SRB and primary path was also discussed. Currently, four SRBs were defined in TS38.331:
· SRB0 is for RRC messages using the CCCH logical channel;
· SRB1 is for RRC messages (which may include a piggybacked NAS message) as well as for NAS messages prior to the establishment of SRB2, all using DCCH logical channel;
· SRB2 is for NAS messages and for RRC messages which include logged measurement information, all using DCCH logical channel. SRB2 has a lower priority than SRB1 and may be configured by the network after AS security activation;
· SRB3 is for specific RRC messages when UE is in (NG)EN-DC or NR-DC, all using DCCH logical channel;
· SRB4 is for RRC messages which include application layer measurement report information, all using DCCH logical channel. SRB4 can only be configured by the network after AS security activation.
SRB0 and SRB3 are not involved in this topic, only SRB1/2/4 should be considered. In legacy CA, SRB1/2 can be configured on any cell. In case of multi-path is introduced within one gNB, the legacy principle should be followed, that is SRB1/2 can be configured on either direct path or indirect path or both (split/duplication case). It is up to gNB implementation, there is no need to restrict it. For SRB4, since it related to QoE, which related to cross-WI, hence, the discussion on SRB4 can be deprioritized.
[bookmark: _Ref114842942][bookmark: _Ref115254578][bookmark: _GoBack]Proposal 8: For Scenario 2, same as Scenario 1，at least SRB1/2 can be configured on direct path, indirect path or both (split/duplication case), which one is used is up to gNB implementation.
Resource allocation in UL
In Scenario 1, for remote UE, in the UL, both mode 1 and mode 2 can be used in PC5 in case of multi-path is configured since there is direct path.
In Scenario 2, different from Scenario 1, the interface between remote UE and relay UE is ideal. Hence, how to perform the UL transmission should be considered. The straight forward method is that for the direct link, the UL data is scheduled by gNB, and for the indirect link, the UL resource of Uu link of relay UE is scheduled by gNB, once get the UL grant, relay UE can get data from remote UE or transmit the data already stored in it.
[bookmark: _Ref114842945]Proposal 9: For Scenario 2, only network scheduled UL resource allocation is used for relay and remote UE.
Conclusion
According to the analysis in section 2, it is proposed:
Proposal 1: The following cases do not need to be considered for Scenario 2:
· The remote UE configured only on the indirect path adds the direct path under the same gNB; 
· The remote UE configured with multi-path releases the direct path;
· The remote UE configured with multi-path changes the serving cell of the remote UE for the direct path while keeping the serving relay UE for the indirect path under the same gNB;
· The remote UE configured with multi-path changes to a new relay UE for the indirect path while keeping the direct path under the same gNB.

Proposal 2: For Scenario 2, take Figure-3 and Figure-4 as the baseline UP/CP protocol stack.
Proposal 3: Relay discovery/selection/reselection procedure is not needed for Scenario 2.
Proposal 4: For scenario 2, UE should report the association between the remote UE and the relay UE to gNB (e.g., report the relay UE identifier to gNB).
Proposal 5: For the UL, gNB configures the mapping between E2E bearer and the Uu RLC channel of each remote UE to relay UE by RRC reconfiguration procedure.
Proposal 6: For the UL, gNB configures the which E2E bearer should be transmitted through relay UE or which E2E bearer can use split or duplicated transmission through the relay UE by RRC reconfiguration procedure.
Proposal 7: Common solution of primary path configuration is used for Scenario 1 and Scenario 2, e.g., for Scenario 2, the primary path can be configured on either direct path or indirect path.
Proposal 8: For Scenario 2, same as Scenario 1，at least SRB1/2 can be configured on direct path, indirect path or both (split/duplication case), which one is used is up to gNB implementation.
Proposal 9: For Scenario 2, only network scheduled UL resource allocation is used for relay and remote UE.
[bookmark: _Ref69910645]Reference
[1]. [bookmark: _Ref112763230][bookmark: _Ref114562407][Post119-e][408] [Relay] Path operations in multi-path relaying (LG)


5
R2-2209373
oleObject1.bin
Uu RLC


PC5 SRAP


PC5 RLC


PC5 MAC


PC5 PHY


Uu MAC


Uu PHY


Uu PDCP


Uu SDAP


Uu SRAP


Uu RLC


PC5 SRAP


PC5 RLC


PC5 MAC


PC5 PHY


Uu RLC


Uu MAC


Uu PHY


Uu SRAP


Uu RLC


Uu MAC


Uu PHY


Uu MAC


Uu PHY


Uu PDCP


Uu SDAP


Remote UE


Relay UE


gNB


Uu


PC5


Uu


�


image2.emf
Uu RLC

Uu RLC

Uu MAC

Uu MAC

Uu PHY

Uu PHY

Uu PDCP

Uu PDCP

Uu RRC

Uu RRC

Uu SRAP PC5 SRAP

PC5 RLC

PC5 RLC

PC5 MAC

PC5 MAC

PC5 PHY

PC5 PHY

Uu RLC

Uu RLC

Uu MAC

Uu MAC

Uu PHY

Uu PHY

Uu SRAP

Uu RLC

Uu RLC

Uu MAC

Uu MAC

Uu PHY

Uu PHY

Uu RLC

Uu RLC

Uu MAC

Uu MAC

Uu PHY

Uu PHY

Uu PDCP

Uu PDCP

Uu RRC

Uu RRC

Remote UE

Relay UE

gNB

Uu

PC5 Uu

PC5 SRAP

PC5 RLC

PC5 RLC

PC5 MAC

PC5 MAC

PC5 PHY

PC5 PHY


oleObject2.bin
Uu RLC


PC5 SRAP


PC5 RLC


PC5 MAC


PC5 PHY


Uu MAC


Uu PHY


Uu PDCP


Uu RRC


Uu SRAP


Uu RLC


PC5 SRAP


PC5 RLC


PC5 MAC


PC5 PHY


Uu RLC


Uu MAC


Uu PHY


Uu SRAP


Uu RLC


Uu MAC


Uu PHY


Uu MAC


Uu PHY


Uu PDCP


Uu RRC


Remote UE


Relay UE


gNB


Uu


PC5


Uu


�


image3.emf
Uu RLC

Uu RLC

Uu MAC

Uu MAC

Uu PHY

Uu PHY

Uu PDCP

Uu PDCP

Uu SDAP

Uu SDAP

Uu SRAP

Uu RLC

Uu RLC

Uu MAC

Uu MAC

Uu PHY

Uu PHY

Uu SRAP

Uu RLC

Uu RLC

Uu MAC

Uu MAC

Uu PHY

Uu PHY

Uu RLC

Uu RLC

Uu MAC

Uu MAC

Uu PHY

Uu PHY

Uu PDCP

Uu PDCP

Uu SDAP

Uu SDAP

Remote UE

Relay UE

gNB

Uu

Ideal interface Uu

Non-

standard

Non-

standard


oleObject3.bin
Uu RLC


Non-standard


Non-standard


Uu MAC


Uu PHY


Uu PDCP


Uu SDAP


Uu SRAP


Uu RLC


Uu RLC


Uu MAC


Uu PHY


Uu SRAP


Uu RLC


Uu MAC


Uu PHY


Uu MAC


Uu PHY


Uu PDCP


Uu SDAP


Remote UE


Relay UE


gNB


Uu


Ideal interface


Uu


�


image4.emf
Uu RLC

Uu RLC

Uu MAC

Uu MAC

Uu PHY

Uu PHY

Uu PDCP

Uu PDCP

Uu RRC

Uu RRC

Uu SRAP

Uu RLC

Uu RLC

Uu MAC

Uu MAC

Uu PHY

Uu PHY

Uu SRAP

Uu RLC

Uu RLC

Uu MAC

Uu MAC

Uu PHY

Uu PHY

Uu RLC

Uu RLC

Uu MAC

Uu MAC

Uu PHY

Uu PHY

Uu PDCP

Uu PDCP

Uu RRC

Uu RRC

Remote UE

Relay UE

gNB

Uu

Ideal interface Uu

Non-

standard

Non-

standard


oleObject4.bin
Uu RLC


Non-standard


Non-standard


Uu MAC


Uu PHY


Uu PDCP


Uu RRC


Uu SRAP


Uu RLC


Uu RLC


Uu MAC


Uu PHY


Uu SRAP


Uu RLC


Uu MAC


Uu PHY


Uu MAC


Uu PHY


Uu PDCP


Uu RRC


Remote UE


Relay UE


gNB


Uu


Ideal interface


Uu


�


image5.emf
gNB

Remote UE Relay UE

1. UE association reporting

2. RRC reconfiguration

4. RRC reconfiguration

3. RRC reconfiguration 

complete

5. RRC reconfiguration complete


oleObject5.bin
gNB


Remote UE


Relay UE


1. UE association reporting


2. RRC reconfiguration


4. RRC reconfiguration


3. RRC reconfiguration complete


5. RRC reconfiguration complete



image1.emf
Uu RLC

Uu RLC

Uu MAC

Uu MAC

Uu PHY

Uu PHY

Uu PDCP

Uu PDCP

Uu SDAP

Uu SDAP

Uu SRAP PC5 SRAP

PC5 RLC

PC5 RLC

PC5 MAC

PC5 MAC

PC5 PHY

PC5 PHY

Uu RLC

Uu RLC

Uu MAC

Uu MAC

Uu PHY

Uu PHY

Uu SRAP

Uu RLC

Uu RLC

Uu MAC

Uu MAC

Uu PHY

Uu PHY

Uu RLC

Uu RLC

Uu MAC

Uu MAC

Uu PHY

Uu PHY

Uu PDCP

Uu PDCP

Uu SDAP

Uu SDAP

Remote UE

Relay UE

gNB

Uu

PC5 Uu

PC5 SRAP

PC5 RLC

PC5 RLC

PC5 MAC

PC5 MAC

PC5 PHY

PC5 PHY


