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1. Introduction
In last meeting, the issue on the unnecessary bearer setup during the indirect data forwarding has been acknowledged. However, some companies thought it is an optimization for the previous releases. Thus, this issue was marked as “To be continued…”. In this contribution, we will continue address this issue. 

2. Discussion
2.1 Unnecessary setup of DRB(s) to support indirect data forwarding
In CP-UP separation case, to support the indirect data forwarding for the T-SN terminated bearer(s), T-MN-CU-UP should first set up the PDU Session for T-SN-terminated bearer via Bearer Context Setup procedure. Then, the Bearer context modification procedure is used to configure the forwarding address at T-SN side to the T-MN-CU-UP (the detailed procedure is given in Annex A). 
For T-SN-terminated bearer(s), the T-MN-CU-UP only forwards the received data to the T-SN without serving it over air interface. Thus, the allocated resource for the establishment of T-SN terminated bearer (e.g., the mandatory IEs, as shown in Annex B, result in the resource allocation for SDAP entity and PDCP entity) is unnecessary, which will increase the load of T-MN-CU-UP. Moreover, if the T-MN-CU-UP rejects the establishment for T-SN terminated bearer due to its overload, the indirect data forwarding for T-SN terminated bearer is failed.
Observation 1: To support indirect data forwarding, the unnecessary T-SN-terminated bearer setup at the T-MN-CU-UP may result in unnecessary resource allocation and the failure of data forwarding. 
Based on the discussion in last meeting, two things need further discussion.
2.2 Which release to resolve this issue?

· This issue exists for several releases and several features

Since Rel-15, both direct data forwarding and indirect data forwarding are supported for the mobility involving more than two RAN nodes, as specified in TS37.340 (v15.3.0):
	For mobility scenarios which involve more than two RAN nodes, either direct or indirect data forwarding may be applied. Two transport layer addresses of different versions may be provided to enable that the source RAN node can select either IPv4 or IPv6.


The following table shows that the issue addressed above exists since Rel-15.
Table1 the feature of the indirect data forwarding from Rel-15 to Rel-18
	Release
	Indirect data forwarding use case
	Features

	Rel-15/16
HO with target SCG
	Indirect data forwarding for T-SN terminated bearer from the source node via T-MN
	The T-MN has to establish the T-SN terminated bearer for one T-SN
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	Rel-17
CHO with SCG
	Indirect data forwarding(early/late) for C-SN terminated bearer from the source node via T-MN
	Each C-MN-CU-UP has to establish the C-SN terminated bearers for one C-SN
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	Rel-18
CHO with candidate SCG(s)
	Indirect data forwarding(early/late) for C-SN terminated bearer from the source node via T-MN
	Each C-MN-CU-UP may need to establish the C-SN terminated bearers for multiple C-SNs.  
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Observation 2: The issue of unnecessary T-SN/C-SN terminated bearer setup exists since Rel-15 to support the indirect data forwarding.
· The above issue become more serious for the ongoing Rel-18 FeMob
The agreement below was achieved in RAN3#118 for Rel-18 CHO with candidate SCG(s). 

· Optimization on indirect data forwarding is by network implementation.

At that time, the above issue, i.e., the unnecessary setup of DRB(s) for the indirect data forwarding, is not considered. Based on Table1, for CHO with candidate SCGs in Rel-18, each C-MN-CU-UP may need to establish the C-SN terminated bearers for multiple C-SNs shown in figure1. Thus, more C-SN terminated bearers need to be unnecessarily set up for indirect data forwarding, and thereby the load of C-MN-CU-UP will be increased more seriously with the increasing number of the C-SNs. This may increase the possibility of failed indirect data forwarding for C-SN terminated bearers.
[image: image4.emf]C-SN1

C-SN2

C-SNn

Ċ

Source node

C-MN-CU-UP

C-SN1-terminated 

bearer

C-SN2-terminated 

bearer

C-SNn-terminated 

bearer

C-MN-terminated 

bearer

C-MN-terminated 

bearer

C-MN-terminated 

bearer

Ċ

Ċ

C-MN-CU-UP C-MN-CU-CP

Candidate MCG1 + 

candidate SCG1

Candidate MCG2 + 

candidate SCG2

Candidate MCGn + 

candidate SCGn

Ċ

Unnecessary 

setup 


Fig.1 Bearers setup on C-MN-CU-UP for multiple C-SNs
Observation 3: For Rel-18 CHO with candidate SCG(s), the issue of the unnecessary setup of C-SN terminated bearers for the indirect data forwarding may have higher possibility to cause, e.g., indirect data forwarding failure.
This issue exists for several releases, and its impact becomes serious in Rel-18. Some companies may have concern to resolve this issue for the previous release. If so, to avoid the continuous impact of this issue, it is better to resolve it in Rel-18, either Rel-18 FeMob WI or TEI 18. Since this issue is not a unique issue for Rel-18 FeMob, TEI 18 would be a better choice. 
Proposal 1: RAN3 is kindly asked to address the issue of the unnecessary setup of DRB(s) in indirect data forwarding in TEI 18.
2.3 How to resolve this issue?
To resolve this issue, two options can be considered as below:  
· Option 1—add new IE in the existing message: reuse existing procedure (e.g., Bearer Context Setup/modification procedure) to provide the forwarding address of T-SN/C-SN terminated bearers for indirect data forwarding and do some enhancements to skip the unnecessary bearer setup.

· Option 2—new procedure: define new procedure to provide the forwarding address of T-SN/C-SN terminated bearers for indirect data forwarding.

2.3.1 Option1: Add new IE in the existing message 
In option1, the existing procedure for indirect data forwarding path establishment (given in Annex A) is reused  and the existing message is reused as much as possible to reduce the impact on the current specification. 
If T-MN-CU-UP could know that the setup of DRBs is for indirect data forwarding of T-SN terminated bearer, it will skip the configurations for such DRB (i.e., ignore mandatory IEs under the DRB to Setup Item IE except DRB ID IE). Therfore, the unnecessary setup of DRB(s) for indirect data forwarding could be avoided. 
To reuse the existing message, a new IE Indirect Data Forward Indicator IE is introduced in BEARER CONTEXT SETUP REQUEST message and BEARER CONTEXT MODIFICATION REQUEST message to indicate T-MN-CU-UP the DRB request to be setup is for the indirect data forwarding only. 
2.3.2 Option2: Introduce new procedure 
A new procedure is defined for the indirect data forwarding path establishment, as given in figure 2, to avoid the unnecessary setup of DRB(s). Specifically, in this new procedure, two new messages, i.e., Indirect Data Forwarding Setup Request message and Indirect Data Forwarding Setup Response message, are applied in step 4 and 5, respectively. 
In step 4, the T-MN-CU-CP will send Indirect Data Forwarding Setup Request message to provide a list of the forwarding address at T-SN side (derived at step 3) for indirect data forwarding transmission. As a response, in step5, the T-MN-CU-UP will send Indirect Data Forwarding Setup Response message to T-MN-CU-CP to provide the forwarding address at T-MN-CU-UP side  corresponding to the received forwarding address.
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Fig.2 New procedure for indirect data forwarding
The specification changes corresponding to the two options are given in R3-235331.
Proposal 2: RAN3 is kindly asked to discuss how to avoid the unnecessary setup of DRB for indirect data forwarding.
3. Conclusion

Based on the above, RAN3 is requested to discuss and agree on the following proposal:

Observation 1: To support indirect data forwarding, the unnecessary T-SN-terminated bearer setup at the T-MN-CU-UP may result in unnecessary resource allocation and the failure of data forwarding. 
Observation 2: The issue of unnecessary T-SN/C-SN terminated bearer setup exists since Rel-15 to support the indirect data forwarding. 

Observation 3: For Rel-18 CHO with candidate SCG(s), the issue of the unnecessary setup of C-SN terminated bearers for the indirect data forwarding may have higher possibility to cause, e.g., indirect data forwarding failure.
Proposal 1: RAN3 is kindly asked to address the issue of the unnecessary setup of DRB(s) in indirect data forwarding in TEI 18.
Proposal 2: RAN3 is kindly asked to discuss how to avoid the unnecessary setup of DRB for indirect data forwarding.
4. Annex A
Two alternatives of procedure for indirect data forwarding path establishment are given as below. The difference of the two alternatives is whether the T-MN will setup the PDU session for T-MN-terminated bearers and the PDU session for T-SN-terminated bearers together (Alt1) or separately (Alt2).
· Alternative1
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Fig. A-1 Alternative1 procedure to provide T-SN address to T-MN-CU-UP for indirect data forwarding

To realize the indirect data forwarding, the following procedures of alternative1 have to be carried out:
· Step 1: the S-MN sends HO Request message to T-MN-CU-CP which includes the request on data forwarding address. 
· Step 2 and 3: the T-SN will set up T-SN-terminated bearers and provide the address(address @T-SN) to T-MN-CU-CP for data forwarding with SN addition procedure. And if the direct data forwarding path between T-SN and S-MN does not exist, the indication of direct forwarding path availability will not be included in SN addition response message.
· Step 4 and 5: the T-MN-CU-UP will set up T-MN-terminated bearer, and additionally set up T-SN-terminated bearers for indirect data forwarding. In this procedure, the T-MN-CU-UP can provide the address(address @T-MN-CU-UP) to the T-MN-CU-CP for indirect data forwarding if there is no direct forwarding path between T-SN and T-MN. 
· Step 6-7: the T-MN-CU-CP will provide address @T-SN for the PDU session setup for T-SN-terminated bearer to the T-MN-CU-UP. Then T-MN-CU-UP will forwarding the data received at address @T-MN-CU-UP to address @T-SN.
· Step 8: T-MN-CU-CP sends the HO Request ACK message to S-MN including the data forwarding address at T-MN-CU-UP(address @T-MN-CU-UP). 
· Alternative2
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Fig. A-2 Alternative2 procedure to provide T-SN address to T-MN-CU-UP for indirect data forwarding

To realize the indirect data forwarding, the following procedures of alternative2 have to be carried out:

· Step 1: the S-MN sends HO Request message to T-MN-CU-CP which includes the request on data forwarding address. 
· Step1a-1b：Set up the PDU session for MN-terminated bearers in T-MN-CU-UP first through Bearer Context Setup procedure.

· Step2-3, same as the alternative1. T-SN assigns the address @T-SN for T-SN-terminated bearer.
· Step 4 and 5: the T-MN-CU-CP will request the T-MN-CU-UP to set up the PDU session for T-SN-terminated bearers and provide the address(address @T-MN-CU-UP) for indirect data forwarding if there is no direct forwarding path between T-SN and T-MN.
· Step6-7: The T-MN-CU-CP will provide address @T-SN for the PDU session setup for T-SN-terminated bearer to the T-MN-CU-UP. Then T-MN-CU-UP will forwarding the data received at address @T-MN-CU-UP to address @T-SN.
· Step 8: T-MN-CU-CP sends the HO Request ACK message to S-MN by including the data forwarding address at T-MN-CU-UP(address @T-MN-CU-UP). 
With the above procedures of alternative 1 and 2 to provide T-SN address to T-MN-CU-UP for indirect data forwarding, the S-MN can derive the data forwarding address at the T-MN-CU-UP(address@ T-MN-CU-UP) side, and T-MN-CU-UP can obtain the data forwarding address at the T-SN side(address@T-SN). When T-MN-CU-UP receive data at address@ T-MN-CU-UP, the received data will be forwarded to address@T-SN. Then the indirect data forwarding is realized.

5. Annex B
The following mandatory IEs (highlighted below) are unnecessary for T-SN terminated bearer(s) at the T-MN-CU-UP, and the resultant resource allocation, e.g., SDAP entity, PDCP entity, is unnecessary:
· SDAP Configuration

· PDCP Configuration

· Cell Group Information

· QoS Flows Information To Be Setup
---------------------------------------Cite from TS 37.483-----------------------------------------------
9.2.2.1
BEARER CONTEXT SETUP REQUEST

This message is sent by the gNB-CU-CP to request the gNB-CU-UP to setup a bearer context. 

Direction: gNB-CU-CP ( gNB-CU-UP

	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	<unrelated part is omitted>

	>NG-RAN
	
	
	
	
	
	

	>>PDU Session Resource To Setup List
	M
	
	9.3.3.2
	
	YES
	reject

	<unrelated part is omitted>


9.2.2.4 BEARER CONTEXT MODIFICATION REQUEST

This message is sent by the gNB-CU-CP to request the gNB-CU-UP to modify a bearer context. 

Direction: gNB-CU-CP ( gNB-CU-UP

	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-CP UE E1AP ID
	M
	
	9.3.1.4
	
	YES
	reject

	gNB-CU-UP UE E1AP ID
	M
	
	9.3.1.5
	
	YES
	reject

	Security Information
	O
	
	9.3.1.10
	
	YES
	reject

	<unrelated part is omitted>

	>NG-RAN
	
	
	
	
	
	

	>>PDU Session Resource To Setup List
	O
	
	PDU Session Resource To Setup Modification List

9.3.3.10
	
	YES
	reject

	>>PDU Session Resource To Modify List
	O
	
	9.3.3.11
	
	YES
	reject

	>>PDU Session Resource To Remove List
	O
	
	9.3.3.12
	
	YES
	reject

	<unrelated part is omitted>


9.3.3.2
PDU Session Resource To Setup List

This IE contains PDU session resource related information used at Bearer Context Setup Request

	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	PDU Session Resource To Setup Item
	
	1..<maxnoofPDUSessionResource>
	
	
	-
	-

	>PDU Session ID 
	M
	
	9.3.1.21
	
	-
	-

	>PDU Session Type 
	M
	
	9.3.1.22
	
	-
	-

	<unrelated part is omitted>

	>DRB To Setup List
	
	1
	
	
	-
	-

	>>DRB To Setup Item 
	
	1..<maxnoofDRBs>
	
	
	-
	-

	>>>DRB ID
	M
	
	9.3.1.16
	
	-
	-

	>>>SDAP Configuration
	M 
	
	9.3.1.39
	
	-
	-

	>>>PDCP Configuration
	M
	
	9.3.1.38
	
	-
	-

	>>>Cell Group Information
	M
	
	9.3.1.11
	
	-
	-

	>>>QoS Flows Information To Be Setup
	M
	
	QoS Flow QoS Parameters List

9.3.1.25
	
	-
	-

	>>>DRB Data forwarding information Request
	O
	
	Data Forwarding Information Request 

9.3.2.5
	Requesting forwarding info from the target gNB-CU-UP.
	-
	-

	<unrelated part is omitted>


9.3.3.10
PDU Session Resource To Setup Modification List

This IE contains PDU session resource to setup related information used at Bearer Context Modification Request

	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	PDU Session Resource To Setup Modification Item
	
	1..<maxnoofPDUSessionResource>
	
	
	-
	-

	>PDU Session ID 
	M
	
	9.3.1.21
	
	-
	-

	>PDU Session Type 
	M
	
	9.3.1.22
	
	-
	-

	<unrelated part is omitted>

	>DRB To Setup List
	
	1
	
	
	-
	-

	>>DRB To Setup Item 
	
	1..<maxnoofDRBs>
	
	
	-
	-

	>>>DRB ID
	M
	
	9.3.1.16
	
	-
	-

	>>>SDAP Configuration
	M 
	
	9.3.1.39
	
	-
	-

	>>>PDCP Configuration
	M
	
	9.3.1.38
	
	-
	-

	>>>Cell Group Information
	M
	
	9.3.1.11
	
	-
	-

	>>>QoS Flows Information To Be Setup
	M
	
	QoS Flow QoS Parameters List

9.3.1.25
	
	-
	-

	>>>DRB Data forwarding information Request
	O
	
	Data Forwarding Information Request 

9.3.2.5
	Requesting forwarding info from the target gNB-CU-UP.
	-
	-

	<unrelated part is omitted>


9.3.3.11
PDU Session Resource To Modify List

This IE contains PDU session resource to modify related information used at Bearer Context Modification Request

	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	PDU Session Resource To Modify Item
	
	1..<maxnoofPDUSessionResource>
	
	
	-
	-

	>PDU Session ID 
	M
	
	9.3.1.21
	
	-
	-

	>Security Indication 
	O
	
	9.3.1.23
	This IE is not used in this release.
	-
	-

	>PDU Session Resource DL Aggregate Maximum Bit Rate
	O
	
	Bit Rate 9.3.1.20
	
	-
	-

	>NG UL UP Transport Layer Information
	O
	
	UP Transport Layer Information

9.3.2.1
	
	-
	-

	>PDU Session Data Forwarding Information Request
	O
	
	Data Forwarding Information Request 

9.3.2.5
	Requesting forwarding information from the target gNB-CU-UP.
	-
	-

	>PDU Session Data Forwarding Information
	O
	
	Data Forwarding Information 

9.3.2.6
	Providing forwarding information to the source gNB-CU-UP.
	-
	-

	<unrelated part is omitted>
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