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1 Introduction

This paper summarizes the following offline discussion:
	CB: # SLRely_DLlosslessdelivery

- check all the TPs and merge.

- capture the agreements with D5.

- check and align with Rel-17 and Rel-18 TS 38.401 BL CR.
- capture the open issues, and related with CU/DU and CP/UP split architecture.
(moderator – LG)

Summary of offline discussion in R3-234578


2 For the Chairman’s Notes

Propose the followings for the Chairman’s Notes: 

Agree the TP in R3-234673 (is revision of R3-234437).

FFS on whether to capture the behavior of the target gNB for Solution-D5 into the inter-gNB i2x path switch procedures.
FFS on E1 impact to support D5.

Agreements for the Stage 2 (38.300) BLCR update: 

In order to align with Rel-17 TS 38.300 and Rel-18 BL CR to 38.401, move Step 7 before Step 5 in stage 2 (38.300) inter-gNB d2i/i2i path switch procedures.
Add the Note for solution-D5 into the inter-gNB i2x path switch procedures.
· Note 1: In order to support the DL lossless handover for the L2 U2N Remote UE, the source gNB may not discard the DL data even though the delivery of the data may be acknowledged by the L2 U2N Relay UE based on the gNB implementation. Then, the source gNB forwards the buffered DL data to the target gNB.

Include the step of SN status transfer and Xn data forwarding in the all the inter-gNB i2d/d2i/i2i path switch procedures.

Add the step of UE context release in the inter-gNB d2i/i2i path switch procedures.

Merge the agreeable parts of the TPs in R3-233882 (ZTE) and R3-233909 (Ericsson) into the TP in R3-234673.

3 Discussion

2.1 Stage 2 (38.300/38.401) update 
Since there are many co-signing companies, the moderator suggests to use the TP in R3-234437 as a starting point. In order to capture the agreements in this offline discussion and TPs from other contributions, R3-234437 needs to be revised in R3-23xxxx. Companies are invited to check the details of the TP in R3-23xxxx.

@CMCC, please prepare the updated TP (revision of R3-234437) to 38.300 based on the agreements in offline discussion.

Proposal 1: Agree to the TP (R3-234673, revision of R3-234437) to 38.300 to capture the agreements in offline discussion and the TPs from other contributions.

→ Agreed
2.1.1 FFS in path switch procedure
It is still FFS on whether to move Step 7 before Step 5 in inter-gNB d2i/i2i path switch procedures in the BL CR to TS 38.300.
	BL CR to 38.300:
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Figure 16.12.6.2-2: Procedure for inter-gNB switching from direct to indirect path

5.
The target gNB prepares the path switch and sends the HANDOVER REQUEST ACKNOWLEDGE message to the source gNB.
6.  The source gNB sends the RRCReconfiguration message to the L2 U2N Remote UE.
7.  The target gNB sends the RRCReconfiguration message to L2 U2N Relay UE for relaying configuration.
Editor notes: whether to move step7 before step5 is FFS.



In the Rel-17 intra-gNB d2i path switch procedure in TS 38.300, the RRCReconfiguration for Relay UE is performed before the RRCReconfiguration for Remote UE.

	38.300:
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Figure 16.12.6.2-1: Procedure for L2 U2N Remote UE switching to indirect path via a L2 U2N Relay UE in RRC_CONNECTED


In Rel-18 inter-gNB d2i path switch procedure of BL CR to TS 38.401, the reconfiguration to target U2N Relay UE is also performed before sending the HANDOVER REQUEST ACKNOWLEDGE message.

	BL CR to 38.401:
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Figure 8.19.4.X-1. U2N Remote UE Direct-to-indirect Path Switch with gNB-CU change procedure 


Some companies in [1][2][5][6][12] provide the following proposal to resolve the remaining FFS.

Proposal 2: In order to align with Rel-17 TS 38.300 and Rel-18 BL CR to 38.401, move Step 7 before Step 5 in stage 2 (38.300) inter-gNB d2i/i2i path switch procedures.
→ Agreed
Another companies in [3][4][8][11][12] provide the following proposal.
Proposal 3: Add the following description into the inter-gNB d2i/i2i path switch procedures in BL CR to 38.300.

· The target gNB can send the RRCReconfiguration message to relay UE at any time after step 4 by gNB implementation.
→ Noted
If Proposal 3 is agreeable, one company in [11] also proposes to add the description into the inter-gNB d2i path switch procedure of BL CR to TS 38.401 as well.
Proposal 4: Add the following description into the inter-gNB d2i path switch procedures in BL CR to 38.401.

· The RRCReconfiguration message to the target U2N Relay UE can be sent any time before step 15 based on target gNB-CU and gNB-DU implementation.
→ Noted 
Question 1: Companies are invited to provide views on whether above proposals are agreeable.

	Company
	Yes/No
	Comments

	
	
	

	
	
	

	
	
	


2.1.2 Some proposals to update Stage 2 (38.300) BL CR
In [2], it is suggested to agree the following proposals to update the Stage 2 (38.300) BL CR.

Proposal 5: For all the inter-gNB i2d/d2i/i2i path switch procedures, include the step of SN status transfer and Xn data forwarding in the procedure flows.

→ Agreed
Proposal 6: Add the step of UE context release in the inter-gNB d2i/i2i path switch procedures in Figure 16.12.6.2-2 and Figure 16.12.6.x-2 respectively.

→ Agreed
Proposal 7: Capture the corresponding part of the TP in R3-233882 [2] to the TP in R3-234673.
→ Agreed
One company in [4] provides the following updates on stage 2 specification.

START OF CHANGE
<<<<<<<<<<<<<<<<<<<< Unaffected part is skipped >>>>>>>>>>>>>>>>>>>>
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Figure 16.12.6.1-2: Procedure for inter-gNB indirect to direct path switching
1.
The Uu measurement configuration is configured by the source gNB, and measurement report signalling procedures are performed by the L2 U2N Remote UE to evaluate both relay link measurement and Uu link measurement. The measurement results from L2 U2N Remote UE are reported when configured measurement reporting criteria are met. The sidelink relay measurement report shall include at least L2 U2N Relay UE's source L2 ID, serving cell ID (i.e., NCGI/NCI), and sidelink measurement quantity result. The sidelink measurement quantity can be SL-RSRP of the serving L2 U2N Relay UE, and if SL-RSRP is not available, SD-RSRP is used.
2.
The source gNB decides to trigger path switch for the L2 U2N Remote UE onto direct path.
<<<<<<<<<<<<<<<<<<<< Unaffected part is skipped >>>>>>>>>>>>>>>>>>>>
For service continuity of L2 U2N Remote UE, the following procedure is used, in case of the L2 U2N Remote UE switching from dirct to indirect path under the target gNB via a L2 U2N Relay UE in RRC_CONNECTED:
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Figure 16.12.6.2-2: Procedure for inter-gNB switching from direct to indirect path

1.
The L2 U2N Remote UE reports one or multiple candidate L2 U2N Relay UE(s) and Uu measurements to the source gNB, after it measures/discovers the candidate L2 U2N Relay UE(s):
-     The L2 U2N Remote UE filters the appropriate L2 U2N Relay UE(s) according to relay selection criteria before reporting. The L2 U2N Remote UE shall report only the L2 U2N Relay UE candidate(s) that fulfil the higher layer criteria;

-     The reporting includes at least a L2 U2N Relay UE ID, a L2 U2N Relay UE' s serving cell ID, and a sidelink measurement quantity information. SD-RSRP is used as sidelink measurement quantity.
2.
The source gNB trigger path switch for the L2 U2N Remote UE onto indirect path of the target gNB.
3.
The source gNB sends a HANDOVER REQUEST message to the target gNB to prepare the path switch at the target side. The HANDOVER REQUEST message includes Remote UE L2 ID and a list of candidate target relay UE IDs belonging to one cell.  
4.
Admission Control may be performed by the target gNB. 
5.
The target gNB selects one target Relay UE from the list provided by the source gNB, and sends the HANDOVER REQUEST ACKNOWLEDGE message to the source gNB.
6.  The source gNB sends the RRCReconfiguration message to the L2 U2N Remote UE.
7.  The target gNB sends the RRCReconfiguration message to L2 U2N Relay UE for relaying configuration.
8.  The L2 U2N Remote UE establishes PC5 connection with L2 U2N Relay UE.
9.  The L2 U2N Remote UE sends the RRCReconfigurationComplete message to target gNB via the L2 U2N Relay UE. 
<<<<<<<<<<<<<<<<<<<< Unaffected part is skipped >>>>>>>>>>>>>>>>>>>>
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Figure 16.12.6.x-2: Procedure for L2 U2N Remote UE inter-gNB indirect to indirect path switching
The signalling flow for U2N Remote UE switch from indirect path to indirect path under another gNB is shown as follows,
1. The L2 U2N Remote UE reports one or multiple candidate L2 U2N Relay UE(s) and Uu measurements to the source gNB, after it measures/discovers the candidate L2 U2N Relay UE(s):

-     The L2 U2N Remote UE filters the appropriate L2 U2N Relay UE(s) according to relay selection criteria before reporting. The L2 U2N Remote UE shall report only the L2 U2N Relay UE candidate(s) that fulfil the higher layer criteria;

-     The reporting includes at least a L2 U2N Relay UE ID, a L2 U2N Relay UE' s serving cell ID, and a sidelink measurement quantity information. SD-RSRP is used as sidelink measurement quantity.
2.
The source gNB decides to trigger the L2 U2N Remote UE to switch to an indirect path of the target gNB.
3.
The source gNB sends a HANDOVER REQUEST message to the target gNB to prepare the path switch at the target side. The HANDOVER REQUEST message includes Remote UE L2 ID and a list of candidate target relay UE IDs belonging to one cell. 
4.
Admission Control may be performed by the target gNB. 
5.
The target gNB selects one target Relay UE from the list provided by the source gNB, and sends the HANDOVER REQUEST ACKNOWLEDGE to the source gNB.
6.  The source gNB sends the RRCReconfiguration message to the the L2 U2N Remote UE.
<<<<<<<<<<<<<<<<<<<< Unaffected part is skipped >>>>>>>>>>>>>>>>>>>>
END OF CHANGE
Proposal 8: Check the details of the TP in R3-233909 [4] and capture the agreeable part of the above TP (from R3-233909 [4]) to the TP in R3-234673.
→ Agreed
Question 2: Companies are invited to provide views on whether above proposals are agreeable.

	Company
	Yes/No
	Comments

	
	
	

	
	
	

	
	
	


2.2 DL Lossless Delivery 
2.2.1 Stage 2 (38.300) update to support Solution-D5
During the online discussion, RAN3 had made the following agreements.
	In RAN3 #121 meeting,
RAN3 agree D5.


Stage-2 (TS 38.300) BL CR needs to be updated to capture the above RAN3 agreement. So, two TPs in [6][12] are proposed to add the description for the solution-D5 into the inter-gNB i2x path switch procedure as follows:

	TP in Nokia [6]:
…
5.
The target gNB prepares the path switch and sends the HANDOVER REQUEST ACKNOWLEDGE message to the source gNB, which contains new RRC configuration for remote UE.

When the source gNB starts the data forwarding, the source gNB may also forward those downlink PDCP SDU that have been successfully transmitted to L2 U2N Relay UE but not successfully received by the L2 U2N Remote UE.
6.  The source gNB triggers the handover by sending an RRCReconfiguration message to the L2 U2N Remote UE, containing at least cell ID and the information required to access the target cell.
7.  The L2 U2N Remote UE synchronizes with the target gNB and performs Random Access.
8.  The L2 U2N Remote UE sends RRCReconfigurationComplete message to target gNB.
The target gNB can start the transmission of the buffered DL data based on the PDCP status report from the L2 U2N Remote UE. 
…


	TP in LGE [12]:
…
6. 
The target gNB prepares the path switch and sends the HANDOVER REQUEST ACKNOWLEDGE to the source gNB.
NOTE 1:
The order of Step 5 and 6 is up to the gNB implementation.
NOTE 2:

In order to support the DL lossless handover for the L2 U2N Remote UE, the source gNB may not discard the DL data even though the delivery of the data may be acknowledged by the L2 U2N Relay UE based on the gNB implementation. Then, the source gNB forwards the buffered DL data to the target gNB. The target gNB retransmits unsuccessfully delivered DL data to the L2 U2N Remote UE.
…


One company in [8] proposes to add the description for the solution-D5 into the Data Forwarding section.
	TP in CATT [8]:
…
9.2.3.2.3 
Data Forwarding
<<<unchanged part is omitted>>>
As long as data forwarding of DL user data packets takes place, the source NG-RAN node shall forward user data in the same forwarding tunnel, i.e.

-
for any QoS flow accepted for data forwarding by the target NG-RAN node and for which a DRB DL forwarding tunnel was established for a DRB to which this QoS flow was mapped at the source NG-RAN node, any fresh packets of this QoS flow shall be forwarded as PDCP SDUs via the mapped DRB DL forwarding tunnel.

-
for DRBs for which preservation of SN status applies, the source NG-RAN node may forward in order to the target NG-RAN node via the DRB DL forwarding tunnel all downlink PDCP SDUs with their SN corresponding to PDCP PDUs which have not been acknowledged by the UE except inter-gNB i2x path switch scenario. In case of inter-gNB i2x path switch, the source NG-RAN may forward downlink PDCP SDUs with their SN corresponding to PDCP PDUs which have been acknowledged by the source relay UE to avoid DL packet loss.  It is up to the source gNB implementation which additional PDCP SDU to forward.
…


Based on the contributions, the moderator suggests to add the description for solution-D5 into the inter-gNB i2x path switch procedures and data forwarding section, respectively.

Proposal 9 (from [6]): Add  the following Note for solution-D5 into the inter-gNB i2x path switch procedures.

· Note 1: In order to support the DL lossless handover for the L2 U2N Remote UE, the source gNB may not discard the DL data even though the delivery of the data may be acknowledged by the L2 U2N Relay UE based on the gNB implementation. Then, the source gNB forwards the buffered DL data to the target gNB. 
→ Agreed

· NOTE2: In order to support the DL lossless handover for the L2 U2N Remote UE, the target gNB can start the transmission of the buffered DL data based on the PDCP status report from the L2 U2N Remote UE

→ FFS on whether to capture the behavior of the target gNB for Solution-D5 into the inter-gNB i2x path switch procedures.
Proposal 10 (from [8]): Add the following description for solution-D5 into the data forwarding section.

· In case of inter-gNB i2x path switch, the source NG-RAN may forward downlink PDCP SDUs with their SN corresponding to PDCP PDUs which have been acknowledged by the source relay UE to avoid DL packet loss.  It is up to the source gNB implementation which additional PDCP SDU to forward.
→ Noted
Question 3: Companies are invited to provide views on whether above proposals are agreeable.

	Company
	Yes/No
	Comments

	
	
	

	
	
	

	
	
	


2.2.2 E1 impact to support DL lossless delivery
One company in [7] provides the following proposals on E1 impact to support the DL lossless delivery.
Proposal 11: During i2x path switching, the CU-UP should not remove the buffered DL data even though the successful delivery is indicated by DDDS.

Proposal 12: Discuss whether and how the CU-UP knows when the i2x path switching is initiated.

→ FFS on E1 impact to support D5.
Question 4: Companies are invited to provide views on whether above proposals are agreeable.

	Company
	Yes/No
	Comments

	
	
	

	
	
	

	
	
	


4 Conclusion, Recommendations (if needed)

If needed
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