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1. Introduction
UE radio capability IE becomes larger and larger, especially when band combinations of tight interworking and CA/DC are introduced. To reduce UE radio capability transmission in air interface, it is necessary to cache UE capability in the core network as LTE does.
This paper provides technical proposal for UE capability caching in AMF.
2.  UE radio capability caching

UE capability includes the UE radio capability and UE core network capability. UE radio capability is stored as container per RAT. 

If CN has UE radio capability cached, in RRC connection establishment, CN delivers the cached UE radio capability to RAN in Initial UE Context Setup procedure. 

If CN doesn’t provide UE radio capability to RAN, RAN requests UE radio capability from UE. The received UE radio capability from UE should be uploaded to core network. Similar procedure as LTE can be used to upload the UE radio capability, as shown in figure 2-1.
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Figure 2-1: UE Capability Info Indication procedure

Proposal 1: UE radio capability is uploaded to CN with UE CAPABILITY INFO INDICATION procedure

To further reduce the air interface delivery, UE may report only part of its radio capability to RAN. RAN may compose full UE radio capability from multiple partial UE radio capability reporting. RAN uploads the composed UE radio capability to CN. The uploaded UE radio capability overwrites the previously received UE radio capability.

Proposal 2: RAN may compose full UE radio capability from multiple partial UE radio capability reporting. The uploaded UE radio capability always overwrites the cached UE radio capability in CN. 
3. UE radio paging capability handling

To improve the paging efficiency and reliability, RAN generates UE radio paging capability from UE radio capability. UE radio paging capability includes at least the supported bands and optionally coverage extension level, antenna number, UE category.

The UE radio paging capability should be uploaded to CN as well. The UE CAPABILITY INFO INDICATION procedure can be reused for UE radio paging capability upload. In CN paging, CN shall include the UE radio paging capability in NG paging message.
Proposal 3: UE radio paging capability is generated by RAN and uploaded to CN in UE CAPABILITY INFO INDICATION procedure.
Proposal 4: UE radio paging capability shall be included in CN paging on NG-C and RAN paging on Xn-C.

4. UE capability coordination in DC/EN-DC
Some UE capabilities are dynamically shared by Master node and Secondary node of DC/EN-DC, for example:
· Band combinations

· UE Power

· Max SCH TBS

· L2 buffer size

· Measurement capability, e.g. number of CSI/beam.
Some features cannot be used together due to either UE processing/storage capability limitation or IOT has not been done. For example, UMTS R7 support 2 X 2 MIMO and 64QAM, but they were not allowed to use together in R7. So, the feature combination also needs to be coordinated in DC/MR-DC.
SCGConfig and SCGConfigInfo i.e. MeNB to SeNB Container and SeNB to MeNB container can be used for the UE capability coordination. The two containers can be included by multiple X2/Xx procedures for UE capabilities coordination:
· SeNB Reconfiguration

· SeNB Modification (MeNB initiated)

· SeNB Modification (SeNB initiated).

The SeNB release procedure may be used for capability coordination too because it tells MeNB shared capabilities have been released by SeNB.
Proposal 5: UE radio capabilities are coordinated between Master node and Secondary node of DC/MR-DC in MN to SN container and SN to MN container.
5.  Conclusion

Based on above analysis, we have following proposals.

Proposal 1: UE radio capability is uploaded to CN with UE CAPABILITY INFO INDICATION procedure.
Proposal 2: RAN may compose full UE radio capability from multiple partial UE radio capability reporting. The uploaded UE radio capability always overwrites the cached UE radio capability in CN. 
Proposal 3: UE radio paging capability is generated by RAN and uploaded to CN in UE CAPABILITY INFO INDICATION procedure.
Proposal 4: UE radio paging capability shall be included in CN paging on NG-C and RAN paging on Xn-C.

Proposal 5: UE radio capabilities are coordinated between Master node and Secondary node of DC/MR-DC in MN to SN container and SN to MN container.
6.  Annex: Text Proposal
---------------------------Start TP to 38.413 v0.6.0---------------------------------

8.x
UE Capability Management Procedures
8.x.1 UE Capability Info Indication

8.x.1.1
General

The purpose of the UE Capability Info Indication procedure is to enable the NG-RAN node to provide to the AMF UE capability-related information.
8.x.1.2
Successful Operation
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Figure 8.x.1.2-1: UE Capability Info Indication procedure. Successful operation.

The NG-RAN node controlling a UE-associated logical NG connection initiates the procedure by sending a UE CAPABILITY INFO INDICATION message to the AMF including the UE capability information. The UE CAPABILITY INFO INDICATION message may also include paging specific UE capability information within the UE Radio Capability for Paging IE. The UE capability information received by the AMF shall replace previously stored corresponding UE capability information in the AMF for the UE, as described in TS 23.501 [9].
---------------------------Start of next change ---------------------------------
9.2.y
UE CAPABILITY INFO INDICATION

This message is sent by the NG-RAN node to provide UE capability related information to the AMF.
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
	ignore

	AMF UE NGAP ID
	M
	
	9.3.3.1
	
	YES
	reject

	RAN UE NGAP ID
	M
	
	9.3.3.2
	
	YES
	reject

	UE Radio Capability
	M
	
	9.3.1.aa
	
	YES
	ignore

	UE Radio Capability for Paging
	O
	
	9.3.1.bb
	
	YES
	ignore


9.3.1.aa
UE Radio Capability

This IE contains UE Radio Capability information.

	IE/Group Name
	Presence
	Range
	IE Type and Reference
	Semantics Description

	UE Radio Capability 
	M
	
	OCTET STRING
	FFS: 38.331


9.3.1.bb
UE Radio Capability for Paging

This IE contains paging specific UE Radio Capability information.

	IE/Group Name
	Presence
	Range
	IE Type and Reference
	Semantics Description

	UE Radio Capability for Paging
	M
	
	OCTET STRING
	FFS: 38.331
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