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1. Introduction
Last RAN3#106 meeting discussed the Radio Capability Optimization (RACS) and concluded with the offline summary paper in [1], for example, 
· Further discuss how to exchange the capability of RACS feature between RAN nodes, between RAN and CN.
· New procedure for retrieval of UE radio capability from CN should be introduced, and the other means to support local cache of UE Radio Capability in RAN are not precluded.
· To signal the UE Radio Capability ID the following messages are needed, while the others are FFS.
· S1AP/NGAP:
· INITIAL CONTEXT SETUP REQUEST
· PATH SWITCH REQUEST ACKNOWLEDGE
· HANDOVER REQUEST 
· X2AP/XnAP:
· HANDOVER REQUEST
· RETRIEVE UE CONTEXT RESPONSE
Further, it was agreed that for the handover procedure, X2/Xn-based solution is sufficient for RACS exchange between nodes.  In this contribution, we will discuss some of the remaining issues on supporting the RACS. 
2. Discussion
2.1. Signalling capability Identity over NG/S1
2.1.1. Transfer of UE Radio Capability ID
As discussed above, the UE Radio Capability ID is needed in INITIAL CONTEXT SETUP REQUEST, PATH SWITCH REQUEST ACKNOWLEDGE, HANDOVER REQUEST explicitly. In addition, adding a new procedure for the gNB to request the UE Radio Capability for a specific UE Radio Capability ID from the AMF is also agreed. 
Proposal 1: Include the UE Radio Capability ID in following signalling procedures for NGAP/S1AP. 
· INITIAL CONTEXT SETUP REQUEST
· PATH SWITCH REQUEST ACKNOWLEDGE
· HANDOVER REQUEST
· A new procedure for retrieval of UE radio capability from CN

Furthermore, in case no UE Radio Capability ID is reported in NAS message or the reported ID is not known by the AMF, the AMF need to inform the gNB to request UE radio capability from the UE and the gNB would send the UE radio capability in UE RADIO CAPABILITY INFO INDICATION to the AMF. Then the AMF will assign UE Capability ID to the UE by NAS procedure as the figure below.   


Figure 1: assignment of UE capability ID
Since the UE Radio Capability ID is assigned to the UE by NAS message, the gNB would not know the assigned UE Radio Capability ID. Therefore, a NG message is needed to inform the gNB of the newly assigned UE Radio Capability ID. This can be a new N2 message or adding UE Capability ID into the existing N2 message for example, UE CONTEXT MODIFICATION REQUEST.
Proposal 2: The newly assigned UE Radio Capability ID can be provided in NGAP UE CONTEXT MODIFICATION REQUEST message to inform the gNB. 

2.1.2. Transfer of UE capability information from CN to RAN nodes 
RAN2 has agreed that the maximum number of segments is 16. It would not be realistic to assume that the network can decode a RRC message (e.g. UE radio capability information message) without a size limitation. Therefore, the network is not required to process a RRC message that is larger than the size of 16*PDCP size. 
For the UE manufacturer based capability ID, it was agreed that the filter is not applied to the context associated to the manufacturer based capability ID. Thus, the capabilities corresponding to the manufacturer based capability ID would be the full size of the UE capabilities without any filtering. And, the full capabilities may well exceed the limitation of 16*PDCP size. When the AMF receives the manufacturer based capability ID from the UE and transmits the associated full capabilities to the gNB, it is possible that the RAN is not able to decode such a large capability message. But please note, in some cases, different gNBs have different capabilities; especially considering mixed deployment of CU/DU and gNB, it is even possible that some gNBs in one region could support RRC message size larger 16*PDCP. 
In some scenarios, the UE may report its radio capability to network. The UE reported radio capability is transferred to the NG-RAN node. Then the NG-RAN node sends it to the CN, and may use it for further procedures. This UE reported radio capability is transmitted via radio interface to the NG-RAN node; and the size of this capability is less than or equal to the maximum size of that can be decoded by the NG-RAN node. In this paper, the UE reported radio capability is named as PLMN assigned UE capability. 
Observation 1: The full UE capability information associated to the manufacturer based capability ID may exceed the maximum supported size of the gNB; however, the PLMN assigned UE capability will not exceed the maximum.
Regarding on these issues, two solutions are provided.
· Option 1(Proactive option): The gNB provides the maximum supported size of UE capabilities to the AMF; the AMF fallbacks to use PLMN assigned UE capability, if the full UE capability information exceeds the maximum. 
To avoid the AMF to send excessive UE capability to the RAN, one possible solution is to allow the gNB to provide its maximum supported size of the UE capability information to the AMF. If the UE capabilities associated to the manufacturer based capability ID exceed the maximum size, the AMF would not send the full UE radio capabilities and UE capability IDs to gNB. And then the gNB will request UE capabilities from the UE and the AMF would assign PLMN assigned Capability ID for this UE.
· Option 2(Reactive option): the gNB indicates to AMF that the UE Capability ID is not used by the gNB if the received capability information exceeds the maximum value, the AMF fallbacks to use PLMN assigned UE capability if necessary
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In this option as shown above, after receiving the UE capability information the RAN determines whether the size of the received the UE capability information is out of its processing capability or not. If the size of the received full UE capability information exceeds the maximum, the RAN decides to reject it and acquire the UE capability from the UE.  Then the gNB shall report the new acquired UE capabilities to the AMF and indicates the previous UE capability ID is not used by the gNB so that the AMF could assign PLMN assigned Capability ID for this UE. 
With associating the newly PLMN assigned Capability ID to the UE capability information, the RAN could use the newly acquired UE capability for further procedures. 
Proposal 3: RAN 2 to discuss which solution to choose to enable the gNB to acquire the applicable UE capability information: 
Option 1: The gNB provides the maximum supported size of UE capabilities to the AMF; the AMF fallbacks to use PLMN assigned UE capability, if the full UE capability information exceeds the maximum.
Option 2: the gNB indicates to AMF that the UE Capability ID is not used by the gNB if the received capability information exceeds the maximum, AMF fallbacks to use PLMN assigned UE capability if necessary

2.2. Signalling capability Identity over Xn/X2 interfaces 
2.2.1. Non-MR DC case
As discussed in the previous meeting, the following should be captured in the RAN3 related specifications. 
· A New procedure for retrieving of UE radio capability from CN would be introduced;
· X2/Xn-based solution would be applied to exchange RACS between nodes at handover and retrieve UE context; 
Proposal 4: Include the UE Radio Capability ID in following signalling procedures for XnAP/X2AP. 
· HANDOVER REQUEST
· RETRIEVE UE CONTEXT RESPONSE

2.2.2. MR-DC case
For MR-DC operation, the UE Capability ID may be included to reduce the signalling size for the DC operation. However, NGAP interface is not assumed to support for SN. If the SN doesn’t store the mapping relation between the used UE Capability ID and the UE radio capability sets, the SN would not be able to request the UE radio capability sets from the CN as in handover procedure. Extra standard effort would be needed to support this and also this will increase the latency for SCG addition. Therefore, we suggest that the UE Capability ID is not used for MR-DC in this release. Further cooperation with RAN2 can be expected. 
Proposal 5: The UE Capability ID is not used in DC related signalling. 

3. Conclusions
In this contribution, we discussed the transfer of UE Capability ID on network side and made the following observations and proposals:
Proposal 1: Include the UE Radio Capability ID in following signalling procedures for NGAP/S1AP. 
· INITIAL CONTEXT SETUP REQUEST
· PATH SWITCH REQUEST ACKNOWLEDGE
· HANDOVER REQUEST
· A new procedure for retrieval of UE radio capability from CN
Proposal 2: The newly assigned UE Radio Capability ID can be provided in NGAP UE CONTEXT MODIFICATION REQUEST message to inform the gNB. 
Observation 1: The full UE capability information associated to the manufacturer based capability ID may exceed the maximum supported size of the gNB; however, the PLMN assigned UE capability will not exceed the maximum.
Proposal 3: RAN 2 to discuss which solution to choose to enable the gNB to acquire the applicable UE capability information: 
· Option 1: The gNB provides the maximum supported size of UE capabilities to the AMF; the AMF fallbacks to use PLMN assigned UE capability, if the full UE capability information exceeds the maximum.
· Option 2: the gNB indicates to AMF that the UE Capability ID is not used by the gNB if the received capability information exceeds the maximum, AMF fallbacks to use PLMN assigned UE capability if necessary
Proposal 4: Include the UE Radio Capability ID in following signalling procedures for XnAP/X2AP. 
· HANDOVER REQUEST
· RETRIEVE UE CONTEXT RESPONSE
Proposal 5: The UE Capability ID is not used in DC related signalling. 
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