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1 Introduction

This paper summarizes the following email discussion:
	CB: # SLRelay2_MultiPath

- Check offline on the agreements and capture the open issues.

- Check the TPs if possible.
Offline summary in R3-233362
(moderator – LG)


2 For the Chairman’s Notes

Propose the following: 

Agreements:
(WA) For indirect path addition, the Remote UE Local ID IE and the T420-like timer are sent to the gNB-DU. The details of T420-like timer are pending to RAN2.

RAN3 reuses the existing F1AP to achieve the operations for ‘Path to be modified’ by means of modifying the configurations associated to the path(s).
Agree the TP in R3-233480
· R3-233480, TP to TS 38.473 on path addition for multipath, (Samsung)
3 Discussion

2.1 Open issues in path addition/release procedure
In last meeting, RAN3 made the following agreements.
	In RAN3 #119bis-e meeting,
For intra-DU case, the gNB-CU should inform the gNB-DU about the path to be added, released or modified.

The Relay UE L2 ID for indirect path addition and the PCell ID for direct path addition should be provided to the gNB-DU. Whether to inform the gNB-DU of other information needs to be further discussed.

The radio bearer type and channels mapping to be added can be provided to the gNB-DU by Rel-17 U2N relay signaling design.


2.1.1 Path addition
It is FFS on whether to inform the gNB-DU of other information about the path to be added. In [6], [7], [8], the Remote UE Local ID IE should be sent to the gNB-DU to configure the indirect path. Also, according to the RAN2 agreements, the timer needs to be sent to gNB-DU.

Agreements in RAN2 #122:

For Scenario-1, use T304-like timer for direct path addition and change. FFS on expiry behavior.

For Scenario-1, use T420-like timer for indirect path addition and change. FFS on stop condition and expiry behavior.

FFS if these two timers are new or reuse the existing timers.

Proposal 1: (WA) For indirect path addition, the Remote UE Local ID IE and the T420-like timer are sent to the gNB-DU. The details of T420-like timer are pending to RAN2.

Moderator’s summary: Proposal 1 is agreed as WA.
In [7], for intra-DU case, radio bearer type indication is used to indicate whether the configured SRB or DRB is mapped to an Uu RLC bearer. Then, the gNB-DU can determine whether to provide the Uu RLC bearer configuration for the indicated SRB or DRB as follows:

	TP from [7]

9.2.2.7
UE CONTEXT MODIFICATION REQUEST

This message is sent by the gNB-CU to provide UE Context information changes to the gNB-DU.
Direction: gNB-CU ( gNB-DU

IE/Group Name

Presence

Range

IE type and reference

Semantics description

Criticality

Assigned Criticality

Message Type

M

9.3.1.1

YES

reject

gNB-CU UE F1AP ID
M

9.3.1.4

YES

reject

gNB-DU UE F1AP ID

M

9.3.1.5

YES

reject

<<<<<<<<<<<<<<<<<<<< Unaffected part is skipped >>>>>>>>>>>>>>>>>>>>
SRB to Be Setup List

0..1

YES

reject

>SRB to Be Setup Item IEs

1..<maxnoofSRBs>

EACH

reject

>>SRB ID

M

9.3.1.7

-

>>Duplication Indication

O

ENUMERATED (true, ..., false)

This IE is ignored if the Additional Duplication Indication IE is present.
-

>>Additional Duplication Indication

O
ENUMERATED (three, four, …)
YES
ignore
>>SRB Mapping Info
O
Uu RLC Channel ID 9.3.1.266
This IE contains the mapped Uu Relay RLC CH ID for the SRB
YES
ignore
>>SDT Indicator Setup
O
ENUMERATED (true, …)
Indicates SDT SRB.
YES
reject
>>Uu RLC Bearer Association 
O
ENUMERATED (yes , …)
This IE indicates whether the SRB is associated with a Uu RLC bearer
YES

ignore



Proposal 2 (from [7]): The radio bearer type indication is used to indicate whether the configured SRB or DRB is mapped to an Uu RLC bearer.
Moderator’s summary: There is no consensus on Proposal 2.
To reflect RAN3 agreements into the BL CR to TS 38.473, [8] proposes to add Path Addition Information IE in UE CONTEXT MODIFICATION REQUEST message to indicate path to be added and use CHOICE structure to indicate it is either a direct path addition or an indirect path addition as follows:

	TP from [8]

9.3.1.x
Path Addition Information
This IE provides information for path addition.

IE/Group Name

Presence

Range

IE type and reference

Semantics description

CHOICE Path Addition Information
M
  >Indirect Path Addition
>>Target Relay UE ID
M

BIT STRING (SIZE(24))

Corresponding to SL- targetRelayUEIdentity-r17, defined in TS 38.331 [8]

>>Remote UE Local ID
M

9.3.1.267

  >Direct Path Addition
>>PCell ID
M
NR CGI 9.3.1.12



In [7], for intra-DU and inter-DU case, the indirect path configuration sent to gNB-DU includes the relay UE ID, remote UE local ID, and the timer in the UE CONTEXT SETUP REQUEST and UE CONTEXT MODIFICATION REQUEST message as follows: 

	TP from [7]

9.3.1.x
Indirect Path Addition Configuration
This IE provides information for indirect path addition on top of direct path.

IE/Group Name

Presence

Range

IE type and reference

Semantics description

Target relay UE ID
M

BIT STRING (SIZE(24))

Corresponding to SL- targetRelayUEIdentity-r17, defined in TS 38.331 [8]

Remote UE Local ID
M

9.3.1.267

Txxx
M

[FFS - Depends on RAN2 progress]



[9] prefers to add relay UE L2ID in the UE CONTEXT MODIFICATION REQUEST message because it would be further proof in case multi path supports two indirect paths in the further as follows:

	TP from [9]

9.2.2.7
UE CONTEXT MODIFICATION REQUEST

This message is sent by the gNB-CU to provide UE Context information changes to the gNB-DU.
Direction: gNB-CU ( gNB-DU

IE/Group Name

Presence

Range

IE type and reference

Semantics description

Criticality

Assigned Criticality

Message Type

M

9.3.1.1

YES

reject

gNB-CU UE F1AP ID
M

9.3.1.4

YES

reject

gNB-DU UE F1AP ID

M

9.3.1.5

YES

reject

<<<<<<<<<<<<<<<<<<<< Unaffected part is skipped >>>>>>>>>>>>>>>>>>>>
Relay UE L2ID
O
BIT STRING (SIZE(24))
Corresponds to information provided in the sL-SourceIdentity IE as defined in TS 38.331 [8].
YES
ignore



In order to make the progress in this meeting, the moderator suggests to capture the RAN3 agreements into the BL CR to TS 38.473. Since the TP proposed in [8] can be applied to direct path addition and indirect path addition, the moderator suggests to use it as a starting point.

Proposal 3: It is proposed to use the TP in [8] as a starting point to capture the RAN3 agreement for path addition into BL CR to TS 38.473.

Moderator’s summary: The TP in [8] for Path Addition Information IE is used as a starting point to capture the previous RAN3 agreements and WA in Proposal 1.
Question 1: Companies are invited to provide views on whether above proposals are agreeable.

	Company
	Yes/No
	Comments

	
	
	

	
	
	

	
	
	


2.1.2 Path modification
In [8], it is observed that while for path to be modified, since the two paths have already been established, the actual modified information is not the path(s) information itself but the configuration(s) associated to the path(s). In addition, the configuration(s) associated to the path(s) has already been defined in current F1AP spec. As a consequence, the current F1AP spec can be reused to achieve the operations for path modification, by means of modifying the configurations already defined in F1AP (such as SRB/DRB to be modified, Uu/PC5 RLC channel to be modified) associated to the path(s).
Based on this observation, [8] proposed to reuse the existing F1AP spec to achieve the operations for ‘Path to be modified’ by means of modifying the configurations associated to the path(s).

Proposal 4 (from [8]): It is proposed to reuse the existing F1AP  to achieve the operations for ‘Path to be modified’ by means of modifying the configurations associated to the path(s).
Moderator’s summary: Proposal 4 can be agreed as follows:

· RAN3 reuses the existing F1AP to achieve the operations for ‘Path to be modified’ by means of modifying the configurations associated to the path(s).
Question 2: Companies are invited to provide views on whether above proposal is agreeable.

	Company
	Yes/No
	Comments

	
	
	

	
	
	

	
	
	


2.1.3 Path release
In [5], the following options are listed to inform gNB-DU on a specific path to be released:

· Option a: Explicit indication, i.e., release of direct path, release of indirect path

· Option b: Indication of PCell ID for direct path or Relay UE ID for indirect path

· Option c: Indication of path ID of the released path

In [5], it is observed that Option c may be more future proof.
[9] proposed to add the relay UE ID in the UE CONTEXT RELEASE message to indicate this relay UE resides link should be released.

	TP from [9]

2.1.3.1 9.2.2.5
UE CONTEXT RELEASE COMMAND

This message is sent by the gNB-CU to request the gNB-DU to release the UE-associated logical F1 connection or candidate cells in conditional handover or conditional PSCell addition or conditional PSCell change.
Direction: gNB-CU ( gNB-DU

IE/Group Name

Presence

Range

IE type and reference

Semantics description

Criticality

Assigned Criticality

Message Type

M

9.3.1.1

YES

reject

gNB-CU UE F1AP ID
M

9.3.1.4

YES

reject

gNB-DU UE F1AP ID

M

9.3.1.5

YES

reject

Cause

M

9.3.1.2

YES

ignore

RRC-Container

O

9.3.1.6

Includes the DL-DCCH-Message IE as defined in subclause 6.2 of TS 38.331 [8] encapsulated in a PDCP PDU, or the DL-CCCH-Message IE as defined in subclause 6.2 of TS 38.331 [8].

YES

ignore

SRB ID

C- ifRRCContainer
9.3.1.7

The gNB-DU sends the RRC message on the indicated SRB.

YES

ignore

old gNB-DU UE F1AP ID

O

9.3.1.5

Include it if RRCReestablishmentRequest is not accepted

YES

ignore

Execute Duplication

O

ENUMERATED (true, ...)
This IE may be sent only if duplication has been configured for the UE. 

YES

ignore

RRC Delivery Status Request
O
ENUMERATED (true, …)
Indicates whether RRC DELIVERY REPORT procedure is requested for the RRC message.
YES
ignore
Candidate Cells To Be Cancelled List
0 .. <maxnoofCellsinCHO>
YES
reject
>Target Cell ID
M
NR CGI

9.3.1.12
-
-
Positioning Context Reservation Indication
O
ENUMERATED (True,...)
YES
ignore
CG-SDT Kept Indicator
O
ENUMERATED (true, ...)
YES
ignore
Relay UE L2ID
O

BIT STRING (SIZE(24))

Corresponds to information provided in the sL-SourceIdentity IE as defined in TS 38.331 [8].

YES
ignore




[8] observed that direct path release can actually be achieved by current spec using Path Switch Configuration IE over F1AP, because only the indirect path is established after the operation for both cases. While for the indirect path release, the gNB-DU may implicitly understand it is an indirect path release when gNB-CU requests to release all established PC5 RLC channels. So it seems that the existing spec can already realize the operation for path release.

Proposal 5 (from [5], [9]): The gNB-CU should inform the gNB-DU on a specific path to be released. 
Moderator’s summary: There is no consensus on Proposal 5.
Question 3: Companies are invited to provide views on whether above proposal is agreeable.

	Company
	Yes/No
	Comments

	
	
	

	
	
	

	
	
	


If Proposal 5 is agreed, it is needed for RAN3 to further discuss which information should be provided to the gNB-DU. 
a. Explicit indication, i.e., release of direct path, release of indirect path

b. Indication of PCell ID for direct path or Relay UE ID for indirect path

c. Indication of path ID of the released path

Question 4: Please companies provide comments on which information should be provided to the gNB-DU.

	Company
	Information
	Comments

	
	
	

	
	
	

	
	
	


2.2 Split bearer in intra-DU case

In intra-DU case, for DL data, the RAN3 already agreed “For intra-DU case, two F1-U tunnels are setup between CU and DU for a split DRB. ” The gNB-CU can decide whether to send DL data via one F1-U tunnel, or via two F1-U tunnels. For UL data, the UE can decide whether direct path or indirect path or both is used based on UL data split threshold for split DRB. 

Agreement in RAN2 #122:

For Scenario-1/2, optionally configure UL data split threshold for split DRB. Usage of the threshold follows legacy behavior.

Proposal 6 (from [6] and [7]): For intra-DU case, legacy CA based data split/duplication mechanism can be reused as baseline for split DRB.
For SRB, 5 contributions ([4]~[8]) discussed whether the DL RRC messages sent over split SRB is transmitted over the direct path or the indirect path as follows: 

· [4]: For intra-DU case, if the SRB1/2 is configured as split bearer without duplication, gNB-CU may send the primary path indication to gNB-DU for the multi-path split SRB and only primary path is used by gNB-DU for the multi-path split SRB delivery.

· [5], [8]: gNB-CU indicate whether the RRC message is sent via direct path, or indirect path, or duplication over both paths (via existing Execute Duplication IE). 

· [6], [7]: For intra-DU case, legacy CA based data split/duplication mechanism can be reused as baseline for split SRB.

In RAN2, the following WA was made during RAN2 #122 meeting:
WA: For scenario 1, primary path of the split SRB1 and SRB2 is always configured on direct path.  This does not preclude having the case where the UE switches the primary path to the indirect path for reporting after direct path failure.

Based on RAN2 progress, the moderator suggests to agree the following proposal.

Proposal 7: For intra-DU case, the DL RRC message sent over split SRB is transmitted over the direct path.

Question 5: Companies are invited to provide views on whether above proposals are agreeable.

	Company
	Yes/No
	Comments

	
	
	

	
	
	

	
	
	


2.3 Open issues in BL CR to TS 38.401 
[Low priority] Due to limited offline time, this may be discussed in next meeting.
In RAN3 #119 meeting, the inter-DU direct path addition and inter-DU indirect path addition procedures are captured in [1]. The following editor’s notes are also captured in [1].

	Text proposal in [1]:

…
Editor’s Note: FFS: In case the relay UE is in RRC_IDLE/ INACTIVE state, how to trigger the relay UE enter RRC_CONNECTED state, RAN3 wait for RAN2’s further progress. 
Editor’s Note: FFS whether the remote UE sends the RRCReconfigurationComplete message to the gNB-CU via old path (direct path) or new path (indirect path). 
…


Regarding the first editor’s note, two contributions [6][9] shared to remove the first editor’s note and to add the following description into BL CR:

· [6]: In case the U2N relay UE is in RRC_IDLE/ INACTIVE state, according to the gNB-CU’s bearer type configuration for the U2N remote UE’s SRB1, the reception of the RRCReconfigurationComplete message or the PC5-RRC message from the U2N remote UE will first trigger RRC setup/resume procedure for the U2N relay UE to enter RRC_CONNECTED state. 
· [9]: In case of (split) SRB1 is not configured in the indirect path and target Relay UE in RRC-IDLE/INACTIVE state, a PC5-RRC trigger sending from remote UE to target relay UE is needed to trigger relay UE entry RRC-CONNECTED state.
For the second editor’s note, two contributions [6][10] proposed to further wait for RAN2 progress. One contribution [9] proposed to remove the editor’s note and to add the following description into BL CR:

· [9]: In case of split SRB1 without duplication, remote UE sends RRCReconfigurationComplete message to the gNB-DU via primary path i.e., primary RLC entity located path.
From the moderator’s view, it is not urgent to remove these editor’s notes. Therefore, the moderator proposes that this issue can be discussed in next meeting.
In [7], for direct path addition and indirect path addition in inter-DU case, the UE context modification procedure may be triggered in the original gNB-DU side. For example, some radio bearers are release at the original gNB-DU side and reconfigured to the new gNB-DU side. However, in the signalling procedures of above two cases in the BLCR, this UE context modification procedure is missing. 

	TP from [7]

8.xx.1 Inter-DU direct path addition on top of indirect path
The signalling flow for inter-DU direct path addition is shown in Figure 8.xx.1-1.  
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Figure 8.xx.1-1: Signalling procedure of inter-DU direct path addition on top of indirect path
1. The Uu measurement configuration and measurement report signalling is performed between remote UE and gNB-CU to evaluate both relay link measurement and Uu link measurement. The remote UE may report Uu measurement results of neighboring cells and one or multiple candidate relay UEs.

2.
The gNB-CU decides to add the direct path to remote UE under a different gNB-DU (i.e., gNB-DU1).

3.
The gNB-CU sends the UE CONTEXT SETUP REQUEST message for the remote UE to the gNB-DU1, which contains at least the direct path configuration. 

4.
The gNB-DU1 responds to the gNB-CU with a UE CONTEXT SETUP RESPONSE message.
4a.
The gNB-CU may send an UE CONTEXT MODIFICATION REQUEST message to the gNB-DU2 to reconfigure the indirect path.

4b.
The gNB-DU2 responds with an UE CONTEXT MODIFICATION RESPONSE message that includes the low layer configuration on the indirect path.
5.
The gNB-CU sends an RRCReconfiguration message to the relay UE to update the indirect path configuration if necessary. 




Proposal 8 (from [7]): In the inter-gNB-DU multi-path addition procedures in the BLCR of 38.401, the UE context modification procedure should be added as optional steps.

In [4], it was proposed to adopt the protocol stack without adapt layer for the indirect path of scenario 2 in CU/DU split architecture. 

[image: image2.emf]Remote UE Relay UE gNB-DU gNB-CU

Internal Channel

Uu RLC channel

F1-U

Non-

specified 

interface

Uu-PDCP

Uu-SDAP

Uu-RLC

Uu-MAC

Uu-PHY

Uu-RLC

Uu-MAC

Uu-PHY

Uu-PDCP

Uu-SDAP

GTP/UDP/IP

L2

L1

GTP/UDP/IP

L2

L1

Non-

specified 

interface

(a) Control plane protocol stack for the indirect path of scenario2

(b) User plane protocol stack for indirect path of scenario 2

Remote UE Relay UE gNB-DU gNB-CU

Internal Channel

Uu RLC channel

F1-C

Non-

specified 

interface

Uu-PDCP

Uu-RRC

Uu-RLC

Uu-MAC

Uu-PHY

Uu-RLC

Uu-MAC

Uu-PHY

Uu-PDCP

Uu-RRC

SCTP/IP

L2

L1

SCTP/IP

L2

L1

Non-

specified 

interface


Figure 1 Example protocol stack for indirect path of scenario 2 in CU/DU split architecture from [4]
Proposal 9 (from [4]): It is suggested to adopt the protocol stack without adapt layer for the indirect path of scenario 2 in CU/DU split architecture.
Question 6: Companies are invited to provide views on whether above proposals are agreeable.

	Company
	Yes/No
	Comments

	
	
	

	
	
	

	
	
	


Two contributions ([9], [10]) proposed to add path change procedure into BL CR to TS 38.401. Also, [11] proposed to add path addition procedure for scenario 2. Due to limited discussion time, the moderator suggests to focus on the stage 3 details for path addition/modification/release in this meeting.
2.4 Mode 1 resource allocation

In this meeting, RAN2 prepares a LS to RAN3 regarding the mode 1 resource allocation. Based on the RAN2 LS, in next meeting, the RAN3 can further discuss whether and how to support the mode 1 resource allocation in F1AP.

4 Conclusion, Recommendations (if needed)
If needed
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