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Introduction
This contribution is discussing inter-node signaling of UE Capabilities with RACS. 
[bookmark: _Ref178064866]Discussion
Signalling of UE capabilities in the UE Radio Access Capability Information transparent container
In legacy systems, the transparent container ‘UE Radio Access Capability Information’ is used to upload UE capabilities to the AMF after they have been uploaded from the UE. The container may later be downloaded from the AMF when the UE registers to a new cell after idle mode mobility.
With RACS, the only time when the UE capabilities are uploaded from the UE is when the UE have no valid capability ID, or the ID is not known in the system. Therefore it is not possible for the gNB to include the capability ID in the transparent container.
When the UE registers to a new cell after Idle mode mobility, the gNB will receive the capability ID from the AMF. In 23.501 it is stated: 
The serving AMF stores the UE Radio Capability ID for a UE in the UE context and provides this UE Radio Capability ID to NG-RAN as part of the UE context information using N2 signalling.
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Signalling of UE capabilities at HO
In RAN2#108, it was concluded that more feedback would be needed from RAN3 to decide on the usage of the UE capability ID in handover.
R2-1915079	UE radio capability ID exchange over X2/Xn and S1/NG interface	ZTE Corporation, Sanechips	discussion	Rel-16	RACS-RAN-Core	R2-1912672
· ZTE thinks we can wait for RAN3 feedback
· Mediatek/Intel agree
· We wait for RAN3 feedback first
Besides the discussion on the UE capability ID, it is valid to discuss the transfer of UE radio access capabilities as such, from RAN2 point of view.
In 23.502, in the Handover procedures section, it is stated:
If the source NG RAN and target NG RAN support RACS as defined in TS 23.501 [2], the Source to Target transparent container shall contain the UE's UE Radio Capability ID instead of UE radio access capabilities.
It is questionable that the capability ID is replacing the UE radio access capabilities. This may increase the HO delay with one round-trip between the gNB and AMF for unusual UE models. It may not be feasible to keep a cache of the capability ID’s of all UE models in the gNB, so for more unusual models, if the UE capabilities are not sent at HO, the gNB will have to request it from the AMF. 
Unusual models might be smartphones models that are very new, old or not marketed in the current country, or it could also be specialized equipment for public safety or critical IoT. For these models there will be extra HO delay each time the UE makes a HO to a new cell. 
If the text in 23.502 is changed so that the UE radio access capabilities may be omitted if there is a capability ID, it will be up to implementation/configuration if the UE capabilities are sent for UE’s using RACS. It will then be possible to minimize delay by always sending the UE capabilities with the capability ID, or minimize load on internal interfaces by never sending the UE capabilities with the capability ID. It could also be considered that the source gNB may include both the capability ID and UE capabilities in the HO preparation message e.g.: if the source gNB consider the capability ID unusual, the capability ID was not pre-provisioned in the system or the UE have active delay sensitive QoS flows.
[bookmark: _Toc32487543][bookmark: _Toc32516869][bookmark: _Toc32306495][bookmark: _Toc32306527][bookmark: _Toc23840563][bookmark: _Toc23841292][bookmark: _Toc23854910][bookmark: _Toc24011913][bookmark: _Toc24015199][bookmark: _Toc31962858]It is agreed that, for RACS, it should be optional to include the UE capabilities in the HO preparation transparent container.
[bookmark: _Toc32487544][bookmark: _Toc32516870]An LS is sent to SA2, informing them that RAN 2 agreed that it should be optional to send the UE capabilities for an UE with capability ID. 
A draft LS text is found in appendix A and a TP for the proposal above in Appendix B.
Conclusion
In section 2 we made the following observations:
Observation 1	The UE Radio Access Capability Information is only sent from the gNB when there is no capability ID recognized in the system. Therefore there is no use to add the capability ID to the message.
[bookmark: _Hlk528836488][bookmark: _Toc20494939] Based on the discussion in section 2 we propose the following:
Proposal 1	It is agreed that, for RACS, it should be optional to include the UE capabilities in the HO preparation transparent container.
Proposal 2	An LS is sent to SA2, informing them that RAN 2 agreed that it should be optional to send the UE capabilities for an UE with capability ID.

[bookmark: _In-sequence_SDU_delivery]References
[bookmark: _Ref174151459][bookmark: _Ref189809556]38.331, Radio Resource Control (RRC) protocol specification, V15.8.0 (2019-12)
23.501, System architecture for the 5G System (5GS)

Appendix A: Draft LS

Title:	LS on RACS and signaling of UE capabilities at handover.
Response to:	
Release:	Release 16
Work Item:	FS_RACS

Source:	RAN2
To:	SA2
Cc:	RAN3

Contact Person:	

Attachments:	


1. Overall Description:
In In 23.502, in the Handover procedures section, it is stated:
If the source NG RAN and target NG RAN support RACS as defined in TS 23.501 [2], the Source to Target transparent container shall contain the UE's UE Radio Capability ID instead of UE radio access capabilities.
However, this may increase the HO delay with one round-trip between the gNB and AMF for unusual UE models. It may not be feasible to keep a cash of the capability ID’s of all UE models in the gNB, so for more unusual models, if the UE capabilities are not sent at HO, the gNB will have to request it from the AMF. 
Therefore, from RAN2 point of view, it should be optional whether if the UE capabilities are included in the HO preparation command or not, so that the network performance can be optimized with regards to HO delay and load on internal interfaces.

2. Actions:
To SA2 group.
ACTION:  RAN2 kindly asks SA2 to take the above into consideration and adjust the text in 23.502 accordingly. 

Appendix B
TP for 38.331:
[bookmark: _Toc20426256][bookmark: _Toc29321653]–	HandoverPreparationInformation
This message is used to transfer the NR RRC information used by the target gNB during handover preparation or UE context retrieval, e.g. in case of resume or re-establishment, including UE capability information. This message is also used for transferring the information between the CU and DU.
*********omitted unchanged parts*********
[bookmark: _Hlk32328401]NOTE 1:	The following table indicates per source RAT whether RAT capabilities are included or not when RACS is not used for the UE. If RACS is used for the UE, all UE radio access capabilities are optional.
	Source RAT
	NR capabilites
	E-UTRA capabilities
	MR-DC capabilities

	NR
	Included
	May be included
	May be included

	E-UTRAN
	Included
	May be included
	May be included



NOTE 2:	The following table indicates, in case of inter-RAT handover from E-UTRA, which additional IEs are included or not:
	Source system
	sourceConfig
	rrm-Config
	as-Context

	E-UTRA/EPC
	Not included
	May be included
	Not included

	E-UTRA/5GC
	May be included, but only radioBearerConfig is included in the RRCReconfiguration.
	May be included
	Not included
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