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1. Introduction
The E-RAB ID revocation in modification procedure [1] was discussed at RAN3#106 meeting, with the following note in Chairman Notes: 
# 28_E-RAB_IDmodProc
-  clarify issue
- analyze potential solutions
(HW)
No agreement on this solution but issue is acknowledged. To be continued...
[bookmark: OLE_LINK1]This contribution will give a further discussion on these issues.
2. Discussion
The EPS bearer ID revocation is specified in TS 23.502 as follows, where the PDUsession modification procudre can be used for the EBI revocation. 
	[bookmark: _Toc20204078][bookmark: _Toc27894766]4.11.1.4.3	EPS bearer ID revocation
Following procedures are updated to revoke the EPS bearer ID(s) assigned to the QoS flow(s):
-	UE or network requested PDU Session Release for Non-roaming and Roaming with Local Breakout (clause 4.3.4.2).
-	UE or network requested PDU Session Release for Home-routed Roaming (clause 4.3.4.3).
-	UE or network requested PDU Session Modification (non-roaming and roaming with local breakout) (clause 4.3.3.2).
-	UE or network requested PDU Session Modification (home-routed roaming) (clause 4.3.3.3).
-	Handover of a PDU Session procedure from 3GPP to untrusted non-3GPP access (non-roaming and roaming with local breakout) (clause 4.9.2.2)
-	Handover of a PDU Session procedure from 3GPP to untrusted non-3GPP access (home routed roaming) (clause 4.9.2.4



Also in TS 23. 502, the detailed operation of EBI revocation is described in the following ways. For exmpale,
	When the AMF decides to revoke some EBI(s), e.g. when the AMF receives a new EBI allocation request but there is no EBI available, the AMF may decide to revoke EBI(s) for another PDU Session, the AMF initiates a PDU Session Modification as described in clauses 4.3.3.2 or 4.3.3.3 and includes EBI list to be revoked in the Nsmf_PDUSession_UpdateSMContext Request. The SMF releases the indicated EBI(s) for the PDU Session.
……
the AMF uses the ARP list (including ARP priority level, the pre-emption capability and the pre-emption vulnerability) and the S-NSSAI to prioritize the EBI request, AMF can revoke the EBI from an ongoing lower priority PDU Session, if the maximum number of EBIs have been reached and a session with a higher priority requests an EBI.


In this case, when the AMF finds that the EBI is not enough for a new PDU session, it can request the SMF to release the EBI list for certain QoS flows in another PDU session. This can be performed for certain QoS flows, or for all QoS flows in a PDU session. Afterwards, the SMF shall revoke the EBI towards the NG-RAN. 
In addition, the following excerpt is copied from TS 23. 502. 
	When the AMF initiates a PDU Session Modification as described in clauses 4.3.3.2 or 4.3.3.3 to change the status of EPS interworking with N26 to "not supported", the AMF releases the EBIs assigned for this PDU Session and SMF release the assigned EBIs from the QoS Flows belonging to this PDU Session.


It can be observed that when the N26 interface becomes “not supported”, the EBIs can be revoked for the whole PDUsession. It is even possible that all the EBIs for the UE can be revoked e.g. due to the UE capability change.  

PDU Session Modification procedure should support the revocation of the E-RAB ID assigned to the QoS flow. 

Generally there are several solutions to the E-RAB ID revocation during the PDU Session Modification procedure. As discussed in [1], the implicit solution is proposed, i.e. when the E-RAB ID is not included, the NG-RAN can understand that the E-RAB ID is revoked. However this is not aligned with the basic principle where in the modification message, the absence of IE denotes that this IE is unchanged. 
Hence the following explicit solutions are provided with new introduced IE. 
· Solution 1: Add the E-RAB ID revocation indicator into the QoS Flow Add or Modify Request List IE.
The main idea is to indicate the E-RAB ID revocation for each QoS flow in the QoS Flow Add or Modify Request List IE included in the PDU Session Resource Modify Request Transfer IE contained in the PDU SESSION RESOURCE MODIFY REQUEST message. When the NG-RAN node receives the E-RAB ID indication, it shall release the one-to-one mapping between the E-RAB ID and the QoS flow and consider that no E-RAB ID is mapped for the corresponding QoS flow.
[bookmark: _Toc20955330][bookmark: _Toc29503601]9.3.4.3	PDU Session Resource Modify Request Transfer
This IE is transparent to the AMF.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	PDU Session Aggregate Maximum Bit Rate
	O
	
	9.3.1.102
	
	YES
	reject

	UL NG-U UP TNL Modify List
	
	0..1
	
	
	YES
	reject

	>UL NG-U UP TNL Modify Item
	
	1..<maxnoofMultiConnectivity>
	
	
	-
	

	>>UL NG-U UP TNL Information
	M
	
	UP Transport Layer Information
9.3.2.2
	UPF endpoint of the NG-U transport bearer, for delivery of UL PDUs.
	-
	

	>>DL NG-U UP TNL Information
	M
	
	UP Transport Layer Information
9.3.2.2
	Identifies the NG-U transport bearer at the NG-RAN node.
	-
	

	Network Instance
	O
	
	9.3.1.113
	This IE is ignored if the Common Network Instance IE is included.
	YES
	reject

	QoS Flow Add or Modify Request List
	
	0..1
	
	
	YES
	reject

	>QoS Flow Add or Modify Request Item
	
	1..<maxnoofQoSFlows>
	
	
	-
	

	>>QoS Flow Identifier
	M
	
	9.3.1.51
	
	-
	

	>>QoS Flow Level QoS Parameters
	O
	
	9.3.1.12
	
	-
	

	>>E-RAB ID
	O
	
	9.3.2.3
	
	-
	

	>>E-RAB ID Revocation Indicator
	O
	
	ENUMERATED (true, …)
	
	-
	

	QoS Flow to Release List
	O
	
	QoS Flow List with Cause
9.3.1.13
	
	YES
	reject

	Additional UL NG-U UP TNL Information
	O
	
	UP Transport Layer Information List
9.3.2.12
	UPF endpoint of the additional NG-U transport bearer(s) proposed for delivery of UL PDUs for split PDU session.
	YES
	reject

	Common Network Instance
	O
	
	9.3.1.120
	
	YES
	ignore



· Solution 2: Add the revocation indication into the E-RAB ID IE.
The main idea is to indicate the E-RAB ID revocation for each QoS flow in the E-RAB ID IE included in the PDU Session Resource Modify Request Transfer IE contained in the PDU SESSION RESOURCE MODIFY REQUEST message. Similarly, when the NG-RAN node receives the revocation indication set to “required”, it shall release the one-to-one mapping between the E-RAB ID and the QoS flow, and consider that no E-RAB ID is mapped for the corresponding QoS flow.
[bookmark: _Toc20955288][bookmark: _Toc29503559]9.3.2.3	E-RAB ID
This IE is the identifier of the LTE E-RAB.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	E-RAB ID
	M
	
	INTEGER (0..15, …)
	

	Revocation Indication
	O
	
	ENUMERATED (required, …)
	



· Solution 3: Add the E-RAB to revoke list into the PDU Session Resource Modify Request Transfer IE.
This solution is to indicate the E-RAB to revoke list included in the PDU Session Resource Modify Request Transfer IE contained in the PDU SESSION RESOURCE MODIFY REQUEST message. When the NG-RAN node receives the E-RAB to revoke list, it shall consider that no E-RAB ID is mapped for the corresponding QoS flow(s).
9.3.4.3	PDU Session Resource Modify Request Transfer
This IE is transparent to the AMF.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	PDU Session Aggregate Maximum Bit Rate
	O
	
	9.3.1.102
	
	YES
	reject

	UL NG-U UP TNL Modify List
	
	0..1
	
	
	YES
	reject

	>UL NG-U UP TNL Modify Item
	
	1..<maxnoofMultiConnectivity>
	
	
	-
	

	>>UL NG-U UP TNL Information
	M
	
	UP Transport Layer Information
9.3.2.2
	UPF endpoint of the NG-U transport bearer, for delivery of UL PDUs.
	-
	

	>>DL NG-U UP TNL Information
	M
	
	UP Transport Layer Information
9.3.2.2
	Identifies the NG-U transport bearer at the NG-RAN node.
	-
	

	Network Instance
	O
	
	9.3.1.113
	This IE is ignored if the Common Network Instance IE is included.
	YES
	reject

	QoS Flow Add or Modify Request List
	
	0..1
	
	
	YES
	reject

	>QoS Flow Add or Modify Request Item
	
	1..<maxnoofQoSFlows>
	
	
	-
	

	>>QoS Flow Identifier
	M
	
	9.3.1.51
	
	-
	

	>>QoS Flow Level QoS Parameters
	O
	
	9.3.1.12
	
	-
	

	>>E-RAB ID
	O
	
	9.3.2.3
	
	-
	

	QoS Flow to Release List
	O
	
	QoS Flow List with Cause
9.3.1.13
	
	YES
	reject

	Additional UL NG-U UP TNL Information
	O
	
	UP Transport Layer Information List
9.3.2.12
	UPF endpoint of the additional NG-U transport bearer(s) proposed for delivery of UL PDUs for split PDU session.
	YES
	reject

	Common Network Instance
	O
	
	9.3.1.120
	
	YES
	ignore

	E-RAB to Revoke List
	
	0..1
	
	
	YES
	reject

	>E-RAB to Revoke Item
	
	1..<maxnoofE-RABs>
	
	
	
	

	>>E-RAB ID
	O
	
	9.3.2.3
	
	-
	



Generally solution 1 seems much clearer than solution 2 and solution 3. When the E-RAB ID is revoked, solution 1 clearly indicates which QoS flow has been retrieved its E-RAB ID. Therefore, solution 1 is proposed for the E-RAB ID revocation during the PDU Session Resource Modify Procedure. 
Add the E-RAB ID revocation indicator into the QoS Flow Add or Modify Request List IE. 
[bookmark: _Toc423019950][bookmark: _Toc423020279][bookmark: _Toc423020296]3. Conclusion
This contribution discusses the solution to support the E-RAB ID revocation in the PDU Session Resource Modify Procedure. Based on the discussion in this paper, the following proposals are proposed. 
1. [bookmark: _Toc423020280]PDU Session Modification procedure should support the revocation of the E-RAB ID assigned to the QoS flow. 
Add the E-RAB ID revocation indicator into the QoS Flow Add or Modify Request List IE.
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