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Introduction

The E1 interface functions need to be discussed during normative phase and the impact other interfaces need to be considered. In this paper, we discuss the multiple CU-UPs impact on NG interface.  
Discussion
2.1 Background
According to TS38.401:

The gNB-CU-CP selects the appropriate gNB-CU-UP(s) for the requested services for the UE.

During PDU session establishment, the CU-CP will identify the service property first. By considering the load status and supported service property of each CU-UP, the CU-CP will choose one or more suitable CU-UPs to serve this UE according to the specific service requirement. The below Figure1 shows the example that UE served by multiple CU-UPs.
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                                 Figure1: UE served by multiple CU-UPs

Therefore, during the NG PDU session setup procedure and NG Initial UE Context Setup procedure, there has the possibility that even for one PDU Session, the CU-CP will feedback with multiple GTP-U tunnel endpoints corresponding to the multiple CU-UP nodes.

In current TS38.413, the structure of the PDU SESSION RESOURCE SETUP RESPONSE message (take an example) is listed as below:
9.2.1.2
PDU SESSION RESOURCE SETUP RESPONSE

Editor’s Note:
Message structure and IEs need further checking and completion. Further details FFS.

This message is sent by the NG-RAN node as a response to the request to assign resources on Uu and NG-U for one or several PDU Session Resources. 

Direction: NG-RAN node ( AMF
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.3.1.1
	
	YES
	reject

	AMF UE NGAP ID
	M
	
	9.3.3.1
	
	YES
	ignore

	RAN UE NGAP ID
	M
	
	9.3.3.2
	
	YES
	ignore

	PDU Session Resource Setup Response List
	
	0..1
	
	
	YES
	ignore

	>PDU Session Resource Setup Response Item IEs
	
	1..<maxnoofPDUSessions>
	
	
	EACH
	ignore

	>>PDU Session ID
	M
	
	9.3.1.50
	
	-
	

	>>PDU Session Resource Setup Response Transfer
	M
	
	9.3.4.2
	
	-
	

	>>Additional PDU Session Resource Setup Response Transfer
	O
	
	PDU Session Resource Setup Response Transfer

9.3.4.2
	Providing additional PDU Session Resource Setup Response information in case of an additional NG-U GTP-U tunnel.
	-
	

	PDU Session Resource Failed to Setup List
	O
	
	PDU Session List
9.3.1.11
	
	YES
	ignore

	Criticality Diagnostics 
	O
	
	9.3.1.3
	
	YES
	ignore


Observation1: The current “PDU Session Resource Setup Response Item IEs” structure can not support multiple CU-UPs case.

In order to support multiple GTP-U tunnel endpoints corresponding to the multiple CU-UP nodes for one PDU session, here we propose to change the structure as below:

9.2.1.2
PDU SESSION RESOURCE SETUP RESPONSE

Editor’s Note:
Message structure and IEs need further checking and completion. Further details FFS.

This message is sent by the NG-RAN node as a response to the request to assign resources on Uu and NG-U for one or several PDU Session Resources. 

Direction: NG-RAN node ( AMF
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.3.1.1
	
	YES
	reject

	AMF UE NGAP ID
	M
	
	9.3.3.1
	
	YES
	ignore

	RAN UE NGAP ID
	M
	
	9.3.3.2
	
	YES
	ignore

	PDU Session Resource Setup Response List
	
	0..1
	
	
	YES
	ignore

	>PDU Session Resource Setup Response Item IEs
	
	1..<maxnoofPDUSessions>
	
	
	EACH
	ignore

	>>PDU Session ID
	M
	
	9.3.1.50
	
	-
	

	>>PDU Session Resource Setup Response Transfer
	M
	
	9.3.4.2
	
	-
	

	>>Additional PDU Session Resource Setup Response Item IEs
	
	0..<maxnoofUPnodes>
	
	
	
	

	>>>Additional PDU Session Resource Setup Response Transfer
	M
	
	PDU Session Resource Setup Response Transfer

9.3.4.2
	Providing additional PDU Session Resource Setup Response information in case of an additional NG-U GTP-U tunnel.
	-
	

	PDU Session Resource Failed to Setup List
	O
	
	PDU Session List
9.3.1.11
	
	YES
	ignore

	Criticality Diagnostics 
	O
	
	9.3.1.3
	
	YES
	ignore


	Range bound
	Explanation

	maxnoofPDUSessions
	Maximum no. of PDU sessions allowed towards one UE. Value is 256.

	maxnoofUPnodes
	Maximum no. of UP nodes allowed towards one UE. Value is 16.


Proposal1: The following messages are proposed to updated to support multiple CU-UPs case:

- PDU SESSION RESOURCE SETUP RESPONSE

- INITIAL CONTEXT SETUP RESPONSE

The corresponding TP for TS38.413 is provided in [1].

Conclusion
The following observations and proposals are provided:

Observation1: The current “PDU Session Resource Setup Response Item IEs” structure can not support multiple CU-UPs case.

Proposal1: The following messages are proposed to updated to support multiple CU-UPs case:

- PDU SESSION RESOURCE SETUP RESPONSE

- INITIAL CONTEXT SETUP RESPONSE

The corresponding TP for TS38.413 is provided in [1].

References

[1] R3-182864 TP for TS38.413 on supporting multiple CU-UPs over NG interface ZTE
1
2

_1234567890.vsd
5GC


CU-CP


CU-UP3


CU-UP2


CU-UP1


NG


E1


E1


E1


PDU Session 1



