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Introduction
The RAN3 part for the work item of “support of redcap UEs” [2] has started at RAN3#113. 
The coordination of redcap capabilities across neighbouring cells was discussed and the following conclusion was reached:

·  It is proposed to discuss online whether a solution can be agreed at this meeting or to postpone this topic:
1) No signalling solution needed: relying on OAM setting and on target’s rejection of an incoming HO of the RedCap UE; 
2) New Signalling solution: signalling explicitly a type of RedCap UE indicator, such as the RedCap scheduled SIB content in Served Cell Information NR over the Xn Setup and Configuration messages
· All companies agree that clarification from RAN2 is needed on legacy gNB’s behaviour not supporting RedCap and how the barring will be handled.
Send a LS to RAN2 asking on legacy gNB’s case
The discussions of RAN3#113 have been summarized in [3]. 
This paper continues the discussion and provides our view on this issue.
Discussion
As was explained at RAN3#113, there are two main scenarios to consider:
· The neighbour cell belongs to a gNB which does not support redcap (1)
· The neighbour cell has turned on/off redcap support e.g. due to overload. (2)

For (1) it was acknowledged that usually in a network the feature should be deployed on all gNBs or none. If deployed on all gNBs no solution is needed. If this is not the case, the support/non support will be rather static information and O&M setting would suffice. Therefore for (1) O&M is good enough.

For (2) the controversy may be how frequent the cell update would be. We don’t think that cell barring due to overload should be a frequent scenario. So far, we have tried to rely on criticality setting. There are different cases to consider:

Target Cell turned to “non support”
If the redcap support is turned off in the target cell, the Xn handover will be rejected if Redcap UE is signalled with appropriate criticality. 
Instead of a cause value, we propose that the target gNB returns in HO failure message the list of cells which do not support Redcap. It will obviously include the target cell, but also possibly others. 
The solution can work for NG handover as well: we propose that target gNB includes a list of cells which do not support Redcap in the target to source failure container.

Target Cell turned to “support” again
The issue with the above solution is that source gNB is not aware when a target cell becomes available again for redcap UEs. We propose a symmetrical solution where after a change of redcap support for any cell, the target gNB of an handover includes an updated list of cells which do not support redcap in the next successful HO Request Acknowledge. The target gNB can optimize and memorize which gNB has already been informed of such a change and only include such information in the first HO Request Acknowledge from a given source gNB.

[bookmark: _Hlk84195304]Proposal 1: add a list of non supporting Redcap cells in: Xn HO Failure, Xn HO Request acknowledge, NG Target NG-RAN to Source NG-RAN Failure container, Target NG-RAN to Source NG-RAN transparent container.

Case of legacy target cell
If the target cell is legacy, the target could accept the redcap UE because it doesn’t know that it is a redcap UE. Therefore, building on proposal 1, we need a new Redcap IE in the Xn Handover Request (Xn handover) and source to target container (NG handover) with criticality reject.

Proposal 2: add a new redcap IE with criticality reject in the Xn Handover message and Source NG-RAN to Target NG-RAN Transparent container.

Conclusion and Proposals
This paper has made some further analysis of the coordination issue and proposed a way forward based on existing principle of criticality and also avoiding extra signaling by piggy-backing the list of non supporting cells within regular handovers.

Proposal 1: add a list of non supporting Redcap cells in: Xn HO Failure, Xn HO Request acknowledge, NG Target NG-RAN to Source NG-RAN Failure container, NG Target NG-RAN to Source NG-RAN transparent container.

Proposal 2: add a new redcap IE with criticality reject in the Xn Handover message and NG Source NG-RAN to Target NG-RAN Transparent container.
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Example CR for 38.413
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This IE is produced by the source NG-RAN node and is transmitted to the target NG-RAN node. For inter-system handovers to 5G, the IE is transmitted from the external handover source to the target NG-RAN node.
This IE is transparent to the 5GC.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	RRC Container
	M
	
	OCTET STRING
	Includes the RRC HandoverPreparationInformation message as defined in TS 38.331 [18] if the target is a gNB.
Includes the RRC HandoverPreparationInformation message as defined in TS 36.331 [21] if the target is an ng-eNB.
	-
	

	PDU Session Resource Information List
	
	0..1
	
	For intra-system handovers in NG-RAN.
	-
	

	>PDU Session Resource Information Item
	
	1..<maxnoofPDUSessions>
	
	
	-
	

	>>PDU Session ID
	M
	
	9.3.1.50
	
	-
	

	>>QoS Flow Information List
	
	1
	
	
	-
	

	>>>QoS Flow Information Item
	
	1..<maxnoofQoSFlows>
	
	
	-
	

	>>>>QoS Flow Identifier
	M
	
	9.3.1.51
	
	-
	

	>>>>DL Forwarding
	O
	
	9.3.1.33
	
	-
	

	>>>>UL Forwarding
	O
	
	9.3.1.118
	
	YES
	ignore

	>>DRBs to QoS Flows Mapping List
	O
	
	9.3.1.34
	
	-
	

	E-RAB Information List
	
	0..1
	
	For inter-system handovers to 5G.
	-
	

	>E-RAB Information Item
	
	1..<maxnoofE-RABs>
	
	
	-
	

	>>E-RAB ID
	M
	
	9.3.2.3
	
	-
	

	>>DL Forwarding
	O
	
	9.3.1.33
	
	-
	

	Target Cell ID
	M
	
	NG-RAN CGI
9.3.1.73
	
	-
	

	Index to RAT/Frequency Selection Priority
	O
	
	9.3.1.61
	
	-
	

	UE History Information
	M
	
	9.3.1.95
	
	-
	

	[bookmark: OLE_LINK19][bookmark: OLE_LINK20]SgNB UE X2AP ID
	O
	
	9.3.1.127
	Allocated at the Source en-gNB
	-
	

	UE History Information from UE
	O
	
	9.3.1.166
	
	YES
	ignore

	Redcap UE
	O
	
	ENUMERATED (true,…)
	
	YES
	reject

	
	
	
	
	
	
	



	Range bound
	Explanation

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

	maxnoofQoSFlows
	Maximum no. of QoS flows allowed within one PDU session. Value is 64.

	maxnoofE-RABs
	Maximum no. of E-RABs allowed towards one UE. Value is 256.





9.3.1.30	Target NG-RAN Node to Source NG-RAN Node Transparent Container
This IE is produced by the target NG-RAN node and is transmitted to the source NG-RAN node. For inter-system handovers to 5G, the IE is transmitted from the target NG-RAN node to the external relocation source.
This IE is transparent to the 5GC.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	RRC Container
	M
	
	OCTET STRING
	Includes the RRC HandoverCommand message as defined in TS 38.331 [18] if the target is a gNB.
Includes the RRC HandoverCommand message as defined in TS 36.331 [21] if the target is an ng-eNB.
	-
	

	DAPS Response Information List 
	
	0..1
	
	
	YES
	ignore

	>DAPS Response Information Item
	
	1..<maxnoofDRBs>
	
	
	-
	

	>>DRB ID
	M
	
	9.3.1.53
	
	-
	

	>>DAPS Response Information
	M
	
	[bookmark: _Hlk44360256]9.3.1.189
	Indicates the response to a requested DAPS Handover
	-
	

	Non Redcap Cells List
	
	0..1
	
	
	YES
	ignore

	>Non Redcap Cells  Item
	
	1..<maxnoofCells>
	
	
	-
	

	>>NR CGI
	M
	
	9.3.1.x
	
	-
	



	Range bound
	Explanation

	maxnoofDRBs
	Maximum no. of DRBs allowed towards one UE. Value is 32.




[bookmark: _Toc45652455][bookmark: _Toc45658887][bookmark: _Toc45720707][bookmark: _Toc45798585][bookmark: _Toc45897974][bookmark: _Toc51746178][bookmark: _Toc64446442][bookmark: _Toc73982312][bookmark: _Toc81304896]9.3.1.187	Target NG-RAN Node to Source NG-RAN Node Failure Transparent Container
This IE is produced by the target NG-RAN node and is transmitted to the source NG-RAN node in case of preparation failure.
This IE is transparent to the 5GC.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	Cell CAG Information
	O
	
	9.3.1.185
	

	[bookmark: _Hlk84195756]Non Redcap Cell List
	
	0..1
	
	

	>Non Redcap Cells  Item
	
	1..<maxnoofCells>
	
	

	>>NR CGI
	
	
	9.3.1.x
	





Example CR for 38.423
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This message is sent by the source NG-RAN node to the target NG-RAN node to request the preparation of resources for a handover.
Direction: source NG-RAN node  target NG-RAN node.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.2.3.1
	
	YES
	reject

	Source NG-RAN node UE XnAP ID reference
	M
	
	NG-RAN node UE XnAP ID
9.2.3.16
	Allocated at the source NG-RAN node
	YES
	reject

	Cause
	M
	
	9.2.3.2
	
	YES
	reject

	Target Cell Global ID
	M
	
	9.2.3.25
	Includes either an E-UTRA CGI or an NR CGI
	YES
	reject

	GUAMI
	M
	
	9.2.3.24
	
	YES
	reject

	UE Context Information
	
	1
	
	
	YES
	reject

	>NG-C UE associated Signalling reference
	M
	
	AMF UE NGAP ID
9.2.3.26
	Allocated at the AMF on the source NG-C connection.
	–
	

	>Signalling TNL association address at source NG-C side
	M
	
	CP Transport Layer Information
9.2.3.31
	This IE indicates the AMF’s IP address of the SCTP association used at the source NG-C interface instance.
Note: If no UE TNLA binding exists at the source NG-RAN node, the source NG-RAN node indicates the TNL association address it would have selected if it would have had to create a UE TNLA binding.
	–
	

	[bookmark: _Hlk84195990]>UE Security Capabilities
	M
	
	9.2.3.49
	
	–
	

	>AS Security Information
	M
	
	9.2.3.50
	
	–
	

	>Index to RAT/Frequency Selection Priority
	O
	
	9.2.3.23
	
	–
	

	[bookmark: OLE_LINK29][bookmark: OLE_LINK30]>UE Aggregate Maximum Bit Rate
	M
	
	9.2.3.17
	
	–
	

	>PDU Session Resources To Be Setup List
	
	1
	9.2.1.1
	Similar to NG-C signalling, containing UL tunnel information per PDU Session Resource;
and in addition, the source side QoS flow  DRB mapping
	–
	

	>RRC Context
	M
	
	OCTET STRING
	Either includes the HandoverPreparationInformation message as defined in subclause 10.2.2. of TS 36.331 [14], or the HandoverPreparationInformation-NB message as defined in subclause 10.6.2 of TS 36.331 [14], if the target NG-RAN node is an ng-eNB,
or the HandoverPreparationInformation message as defined in subclause 11.2.2 of TS 38.331 [10], if the target NG-RAN node is a gNB.
	–
	

	>Location Reporting Information
	O
	
	9.2.3.47
	Includes the necessary parameters for location reporting.
	–
	

	>Mobility Restriction List
	O
	
	9.2.3.53
	
	–
	

	>Management Based MDT PLMN List 
	O
	
	MDT PLMN List
9.2.3.133
	
	YES
	ignore

	>5GC Mobility Restriction List Container
	O
	
	9.2.3.100
	
	YES
	ignore

	[bookmark: _Hlk44414173]>NR UE Sidelink Aggregate Maximum Bit Rate
	O
	
	9.2.3.107
	This IE applies only if the UE is authorized for NR V2X services.
	YES
	ignore

	>LTE UE Sidelink Aggregate Maximum Bit Rate
	O
	
	9.2.3.108
	This IE applies only if the UE is authorized for LTE V2X services.
	YES
	ignore

	>UE Radio Capability ID
	O
	
	9.2.3.138
	
	YES
	reject

	>Redcap UE
	O
	
	ENUMEATED (true,…)
	
	YES
	reject

	Trace Activation
	O
	
	9.2.3.55
	
	YES
	ignore

	Masked IMEISV
	O
	
	9.2.3.32
	
	YES
	ignore

	UE History Information
	M
	
	9.2.3.64
	
	YES
	ignore

	UE Context Reference at the S-NG-RAN node
	O
	
	
	
	YES
	ignore

	>Global NG-RAN Node ID
	M
	
	9.2.2.3
	
	–
	

	>S-NG-RAN node UE XnAP ID
	M
	
	NG-RAN node UE XnAP ID
9.2.3.16
	
	–
	

	Conditional Handover Information Request
	O
	
	
	
	YES
	reject

	>CHO Trigger
	M
	
	ENUMERATED (CHO-initiation, CHO-replace, …)
	
	–
	

	>Target NG-RAN node UE XnAP ID
	C-ifCHOmod
	
	NG-RAN node UE XnAP ID
9.2.3.16
	Allocated at the target NG-RAN node
	–
	

	>Estimated Arrival Probability
	O
	
	INTEGER (1..100)
	
	–
	

	NR V2X Services Authorized
	O
	
	[bookmark: _Hlk44414243]9.2.3.105
	
	YES
	ignore

	LTE V2X Services Authorized
	O
	
	9.2.3.106
	
	YES
	ignore

	PC5 QoS Parameters
	O
	
	9.2.3.109
	This IE applies only if the UE is authorized for NR V2X services.
	YES
	ignore

	Mobility Information
	O
	
	BIT STRING (SIZE (32))
	Information related to the handover; the source NG-RAN node provides it in order to enable later analysis of the conditions that led to a wrong HO.
	YES
	ignore

	UE History Information from the UE
	O
	
	[bookmark: _Hlk44418955]9.2.3.110
	
	YES
	ignore

	IAB Node Indication
	O
	
	ENUMERATED (true, ...)
	
	YES
	reject



	Condition
	Explanation

	ifCHOmod
	This IE shall be present if the CHO Trigger IE is present and set to "CHO-replace".



	Range bound
	Explanation

	maxnoofMDTPLMNs
	PLMNs in the Management Based MDT PLMN list. Value is 16.
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This message is sent by the target NG-RAN node to inform the source NG-RAN node about the prepared resources at the target.
Direction: target NG-RAN node  source NG-RAN node.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.2.3.1
	
	YES
	reject

	[bookmark: _Hlk84196062]Source NG-RAN node UE XnAP ID
	M
	
	NG-RAN node UE XnAP ID
9.2.3.16
	Allocated at the source NG-RAN node
	YES
	ignore

	Target NG-RAN node UE XnAP ID
	M
	
	NG-RAN node UE XnAP ID
9.2.3.16
	Allocated at the target NG-RAN node
	YES
	ignore

	PDU Session Resources Admitted List
	M
	
	9.2.1.2
	
	YES
	ignore

	PDU Session Resources Not Admitted List
	O
	
	9.2.1.3
	
	YES
	ignore

	Target NG-RAN node To Source NG-RAN node Transparent Container
	M
	
	OCTET STRING
	Either includes the HandoverCommand message as defined in subclause 10.2.2 of TS 36.331 [14], if the target NG-RAN node is an ng-eNB,
or the HandoverCommand message as defined in subclause 11.2.2 of TS 38.331 [10], if the target NG-RAN node is a gNB.
	YES
	ignore

	UE Context Kept Indicator
	O
	
	9.2.3.68
	
	YES
	ignore

	Criticality Diagnostics
	O
	
	9.2.3.3
	
	YES
	ignore

	DRBs transferred to MN
	O
	
	DRB List
9.2.1.29
	In case of DC, indicates that SN Status is needed for the listed DRBs from the S-NG-RAN node.
	YES
	ignore

	[bookmark: _Hlk44411358]DAPS Response Information 
	O
	
	9.2.1.34
	
	YES
	reject

	Conditional Handover Information Acknowledge
	O
	
	
	
	YES
	reject

	>Requested Target Cell ID
	M
	
	Target Cell Global ID
9.2.3.25
	Target cell indicated in the corresponding HANDOVER REQUEST message
	–
	

	[bookmark: _Hlk44411364]>Maximum Number of CHO Preparations
	O
	
	9.2.3.101
	
	–
	

	[bookmark: _Hlk84196257]Non redcap cell List
	
	0..1
	
	
	YES
	ignore

	>Non Redcap Cells  Item
	
	1..<maxnoofCells>
	
	
	
	

	  >>NR CGI
	
	
	9.3.1.x
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This message is sent by the target NG-RAN node to inform the source NG-RAN node that the Handover Preparation has failed.
Direction: target NG-RAN node  source NG-RAN node.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.2.3.1
	
	YES
	reject

	Source NG-RAN node UE XnAP ID
	M
	
	NG-RAN node UE XnAP ID
9.2.3.16
	Allocated at the source NG-RAN node
	YES
	ignore

	Cause
	M
	
	9.2.3.2
	
	YES
	ignore

	Criticality Diagnostics
	O
	
	9.2.3.3
	
	YES
	ignore

	Requested Target Cell ID
	O
	
	Target Cell Global ID
9.2.3.25
	Target cell indicated in the corresponding HANDOVER REQUEST message
	YES
	reject

	Non redcap cell List
	
	0..1
	
	
	YES
	ignore

	>Non Redcap Cells  Item
	
	1..<maxnoofCells>
	
	
	
	

	  >>NR CGI
	
	
	9.3.1.x
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