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1  Introduction
The current draft of TS 38.463 [1] has little details in the description and information elements (IEs) of the bearer context modification required procedure (except for FFS). 
In this contribution, we describe scenarios where the procedure can be applied, and provide a TP on procedural text and IEs to be captured in TS38.463 [1].
2  Discussion
2.1 Scenarios

Bearer context modification required procedure can be applied to two scenarios (or more), i.e. local problems and live virtual machine (VM) migration in a virtualized deployment. In the present paper we focus on the latter.
Observation 1: the usage and content of the bearer modification required procedure have not been properly discussed.

Live migration is a common procedure for virtualized deployments and in fact RAN3 have already specified support for it, e.g. on the F1 and NG interfaces. To recap, the purposes of performing live VM migration include:
a) Consolidating workloads and shutting down the computing resources that are underutilized to save power, or
b) Scaling down the computing resources of gNB-CU-UP (e.g. due to the well-known tidal effects) to accommodate application workloads on the same data center.

Since it’s agreed that gNB-CU-UP is responsible for the allocation of F1-U UL GTP TEID and transport layer address, to support live VM migration it’s required that Bearer Context Modification Required contains the updated transport layer address (if changed due to VM migration ) to be employed on the F1-U. The procedure is as shown in Figure. 1.
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Figure 1. F1 and E1 procedures during live VM migration

Step 1, gNB-CU-UP sends E1-AP Bearer Context Modification Required to gNB-CU-CP, including the updated UL transport layer address for F1-U.

Step 2-2a, gNB-CU-CP sends F1-AP UE Context Modification Request to notify DU of the new UL transport layer address [2].

Step 3, gNB-CU-CP confirms the success of bearer context modification.
Proposal 1: to support live VM migration, Bearer Context Modification Required shall contain the updated UL transport layer address for F1-U, which is allocated by gNB-CU-UP.
In the text below, we illustrate how this may be implemented in TS 38.463 [1].

2.2. Procedure
The purpose of the Bearer Context Modification Required procedure is to allow the gNB-CU-UP to modify a bearer context (e.g., due to local problems, or VM migration in a virtualized deployment) and inform the gNB-CU-CP. The procedure uses UE-associated signalling.
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Figure 2 Bearer Context Modifcation Required procedure: Successful Operation.

The gNB-CU-UP initiates the procedure by sending the BEARER CONTEXT MODIFICATION REQUIRED message to the gNB-CU-CP.
The gNB-CU-CP replies with the BEARER CONTEXT MODIFICATION CONFIRM message.
If the UL GTP Tunnel Endpoint IE is included in BEARER CONTEXT MODIFICATION REQUIRED message for a DRB, the gNB-CU-CP shall initiate UE CONTEXT MODIFICATION as specified in the TS38.473 [2].
If the DL GTP Tunnel Endpoint IE is included in BEARER CONTEXT MODIFICATION CONFIRM message for a DRB, the gNB-CU-UP shall use the new DL GTP Tunnel Endpoint to deliver DL PDUs, otherwise still use the old one.
2.3. Message
· BEARER CONTEXT MODIFICATION REQUIRED message is sent by the gNB-CU-UP to inform the gNB-CU-CP that a modification of a bearer context is required (e.g., due to local problems, or VM migration in a virtualized deployment at the gNB-CU-UP).
Direction: gNB-CU-UP ( gNB-CU-CP
	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

	DRB to Be Modified List
	
	0..1
	
	
	
	

	  >DRB to Be Modified Item IEs
	
	1 .. <maxnoofDRBs>
	
	
	
	

	   >>DRB ID
	M
	
	
	
	
	

	>> UL Tunnels to be modified List 
	
	0..1
	
	
	
	

	>>> UL Tunnels to Be modified Item IEs
	
	1 .. <maxnoofULTunnels>
	
	
	
	

	>>>>UL GTP Tunnel Endpoint
	M
	
	GTP Tunnel Endpoint

9.3.2.1 of TS 38.473
	
	
	


· BEARER CONTEXT MODIFICATION CONFIRM message is sent by the gNB-CU-CP to confirm the modification of the requested 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

	DRB to Be Modified List
	
	0..1
	
	
	
	

	  >DRB to Be Modified Item IEs
	
	1 .. <maxnoofDRBs>
	
	
	
	

	   >>DRB ID
	M
	
	
	
	
	

	>> DL Tunnels to be modified List 
	
	0..1
	
	
	
	

	>>> DL Tunnels to Be modified Item IEs
	
	1 .. <maxnoofDLTunnels>
	
	
	
	

	>>>>DL GTP Tunnel Endpoint
	M
	
	GTP Tunnel Endpoint

9.3.2.1 of TS 38.473
	
	
	


	Range bound
	Explanation

	maxnoofDRBs
	Maximum no. of DRB allowed towards one UE, the maximum value is 64. 

	maxnoofULTunnels
	Maximum no. of tunnels allowed towards one DRB, the maximum value is 2.

	maxnoofDLTunnels
	Maximum no. of tunnels allowed towards one DRB, the maximum value is 2.


Proposal 2: it is proposed to agree the TP for inclusion in TS38.463.
3  Conclusions and Proposals
In the present contribution we make the following observations:

Observation 1: the usage and content of the bearer modification required procedure have not been properly discussed.

Based on the discussion in the present contribution and the observations above we propose: 

Proposal 1: to support live VM migration, Bearer Context Modification Required shall contain the updated UL transport layer address for F1-U, which is allocated by gNB-CU-UP.

Proposal 2: it is proposed to agree the TP for inclusion in TS38.463.
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Appendix A  Text Proposal for TS38.463
--------------------------------------------Start of text proposal---------------------------------------------

--------------------------------------------First Change-------------------------------------------------------

8.3.3
Bearer Context Modification Required (gNB-CU-UP initiated) 

Editor’s note: Further description of this procedure is FFS. 

8.3.3.1
General
The purpose of the Bearer Context Modification Required procedure is to allow the gNB-CU-UP to modify a bearer context (e.g., due to local problems, or VM migration in a virtualized deployment) and inform the gNB-CU-CP. The procedure uses UE-associated signalling.
8.3.4.2
Successful Operation
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Figure 2 Bearer Context Modifcation Required procedure: Successful Operation.

The gNB-CU-UP initiates the procedure by sending the BEARER CONTEXT MODIFICATION REQUIRED message to the gNB-CU-CP.
The gNB-CU-CP replies with the BEARER CONTEXT MODIFICATION CONFIRM message.
If the UL GTP Tunnel Endpoint (including transport layer network) IE is included in BEARER CONTEXT MODIFICATION REQUIRED message for a DRB, the gNB-CU-CP shall initiate UE CONTEXT MODIFICATION as specified in the TS38.473 [2].

If the DL GTP Tunnel Endpoint IE is included in BEARER CONTEXT MODIFICATION CONFIRM message for a DRB, the gNB-CU-UP shall use the new DL GTP Tunnel Endpoint to deliver DL PDUs, otherwise use the old one.
----------------------------------------------Second Change--------------------------------------------------

9.2.2.7
BEARER CONTEXT MODIFICATION REQUIRED
This message is sent by the gNB-CU-UP to inform the gNB-CU-CP that a modification of a bearer context is required (e.g., due to local problems, or VM migration in a virtualized deployment at the gNB-CU-UP).
Direction: gNB-CU-UP ( gNB-CU-CP
	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

	DRB to Be Modified List
	
	0..1
	
	
	
	

	  >DRB to Be Modified Item IEs
	
	1 .. <maxnoofDRBs>
	
	
	
	

	   >>DRB ID
	M
	
	
	
	
	

	>> UL Tunnels to be modified List 
	
	0..1
	
	
	
	

	>>> UL Tunnels to Be modified Item IEs
	
	1 .. <maxnoofULTunnels>
	
	
	
	

	>>>>UL GTP Tunnel Endpoint
	M
	
	GTP Tunnel Endpoint

9.3.2.1 of TS 38.473
	
	
	


	Range bound
	Explanation

	maxnoofDRBs
	Maximum no. of DRB allowed towards one UE, the maximum value is 64. 

	maxnoofULTunnels
	Maximum no. of tunnels allowed towards one DRB, the maximum value is 2.


--------------------------------------------------Third Change---------------------------------------------------

9.2.2.8
BEARER CONTEXT MODIFICATION CONFIRM
This message is sent by the gNB-CU-CP to confirm the modification of the requested 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

	DRB to Be Modified List
	
	0..1
	
	
	
	

	  >DRB to Be Modified Item IEs
	
	1 .. <maxnoofDRBs>
	
	
	
	

	   >>DRB ID
	M
	
	
	
	
	

	>> DL Tunnels to be modified List 
	
	0..1
	
	
	
	

	>>> DL Tunnels to Be modified Item IEs
	
	1 .. <maxnoofDLTunnels>
	
	
	
	

	>>>>DL GTP Tunnel Endpoint
	M
	
	GTP Tunnel Endpoint

9.3.2.1 of TS 38.473
	
	
	


	Range bound
	Explanation

	maxnoofDRBs
	Maximum no. of DRB allowed towards one UE, the maximum value is 64. 

	maxnoofDLTunnels
	Maximum no. of tunnels allowed towards one DRB, the maximum value is 2.


---------------------------------------------End of text proposal---------------------------------------------
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