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1. Introduction
Last SA2#146-e meeting sent a LS to RAN3 on UE Radio Capability for Paging (URCFP) containing a set of agreed CRs as follows [1]. 
	SA2 has agreed the attached CRs introducing the storage of the UE Radio Capability For Paging (URCFP) in the UCMF so that the UE Radio Capability ID a UE provides is sufficient for the MME and AMF to also obtain these from the UCMF, without requiring the upload of the Radio capabilities and related URCFP from the RAN.

To RAN3, CT4, CT:
ACTION: 
Please take these CRs into account for any impact they might have on the specifications under your responsibility and provide any feedback if necessary.


In this document, we discuss the potential impact, and provide the corresponding RAN3 CRs. 
2. Discussion
As seen in the attached CRs in [2-7], the UCMF is allowed to store the UE radio capability for paging (URCFP), so as for the MME/AMF to acquire the URCFP based on the UE capability ID provided by the UE. This can avoid that the MME/AMF to retrieve the URCFP from the UE again, when the UE capability ID is already available. 
The potential RAN3 impact may include the following aspects. 
· Local transcoding of the URCFP at RAN node
· Introducing UE radio capability ID in the Paging message
2.1 Local transcoding of the URCFP at the RAN node
In [2], it is specified that for the TS 23. 401, the E-UTRAN needs to perform the local transcoding for the URCFP between the E-UTRA and NR formats for mode A) below, similar to the UE radio capability transcoding. 
	-
Mode of operation A): The E-UTRAN provides to the MME both formats (i.e the TS 36.331 [37] format and TS 38.331 [89] format).The E-UTRAN derives one of the UE Radio Capability formats using local transcoding of the other format it receives from the UE and extracts the E-UTRAN UE Radio Capability for Paging and NR UE Radio Capability for Paging from the UE Radio capabilities.


Currently in TS 36.413, only the E-UTRA format of URCFP is provided in the UE CAPABILITY INFO INDICATION message to the MME in section 9.2.1.98 as follows. To support the mode of operation A) above, it requires the eNB to provide the NR format of the URCFP to the MME. This can allow the UCMF not to transcode the two formats by itself. 
---------------Excerpt from TS 38.413-------------------
9.2.1.98
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
	Includes either the UERadioPagingInformation message as defined in 10.2.2 of TS 36.331 [16], or the UERadioPagingInformation-NB message as defined in 10.6.2 of TS 36.331 [16].


---------------Excerpt from TS 38.413 ends-------------------
Proposal 1: For TS 36.413, add the NR format of the UE Radio Capability for Paging in the UE CAPABILITY INFO INDICATION message. 

For TS 38.413, the two formats of URCFP for LTE and NR are already indicated in the UE Capability Info Indication message. Thus no updates are needed. 
2.2 Introducing the UE radio capability ID in the Paging message
According to the agreed CRs where they indicate that the UCMF stores the URCFP, the AMF can acquire the URCFP from the UCMF. Then it is easy for the AMF to include the URCFP in the NG/S1 paging messages. 
On the other hand, when the AMF/MME has the UE radio capability ID, it can include the UE radio capability ID in the NG/S1 paging messages, instead of the full URCFP contents. This is feasible due to the following analysis. 
· The UE radio capability ID can uniquely identify the URCFP and UE radio capability, as agreed in the CR [2]. This is applicable for both the manufacturer-assigned and PLMN-assigned UE radio capability ID, as copied below.  
	· UE manufacturer-assigned: The UE Radio Capability ID may be assigned by the UE manufacturer in which case it includes a UE manufacturer identification (i.e. a Vendor ID). In this case, the UE Radio Capability ID uniquely identifies a set of UE radio capabilities and the UE Radio Capability for Paging for a UE by this manufacturer in any PLMN.

· PLMN-assigned: If a UE manufacturer-assigned UE Radio Capability ID is not used by the UE or the serving network, or it is not recognised by the serving PLMN UCMF, the UCMF may allocate UE Radio Capability IDs for the UE corresponding to each different set of UE radio capabilities the PLMN may receive from the UE at different times. In this case, the UE Radio Capability IDs the UE receives are applicable to the serving PLMN and uniquely identify the corresponding sets of UE radio capabilities and the UE Radio Capability for Paging(s) in this PLMN. The PLMN assigned UE Radio Capability ID includes a Version ID in its format. The value of the Version ID is the one configured in the UCMF, at time the UE Radio Capability ID value is assigned. The Version ID value makes it possible to detect whether a UE Radio Capability ID is current or outdated.


· The RAN node can either derive the URCFP directly from UE radio capability based on the UE radio capability ID if local cache is available, or lookup the URCFP directly if the local cache is available.  
· The URCFP currently is optional in NG/S1 paging messages, then there is no any backward compatibility issue from specification perspective. 
And for Xn RAN paging message, following the same analysis, the UE radio capability ID can also be indicated from the old serving node to the new serving node for inactive UE. 
Proposal 2: Add the UE radio capability ID in S1: Paging, NG: Paging, and Xn RAN Paging messages. 
In addition, currently in case that the RAN node has no corresponding stored UE radio capability associated with the UR radio capability ID e.g. in the INITIAL CONTEXT SETUP REQUEST message, the RAN node can initiate the UE Radio Capability ID Mapping procedure to request from the AMF the UE Radio Capability information mapped to the UE Radio Capability ID. 
Then in case the RAN node has no stored UE radio capability upon the NG/S1 paging message, it can also initiate the mapping procedure. In the response message, it can be further discussed whether to include the URCFP to avoid the RAN node to derive it by itself. 
---------------Excerpt from TS 38.413-------------------
9.2.13.5
UE RADIO CAPABILITY ID MAPPING RESPONSE

This message is sent by the AMF to provide UE Radio Capability information which is mapped to the UE Radio Capability ID indicated by the NG-RAN node in the UE RADIO CAPABILITY ID MAPPING REQUEST message.
Direction: AMF ( NG-RAN node
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.3.1.1
	
	YES
	reject

	UE Radio Capability ID
	M
	
	9.3.1.142
	
	YES
	reject

	UE Radio Capability
	M
	
	9.3.1.74
	
	YES
	ignore

	Criticality Diagnostics
	O
	
	9.3.1.3
	
	YES
	ignore


---------------Excerpt from TS 38.413 ends----------------
Proposal 3: RAN3 is kindly requested to discuss to include the UE radio capability for paging in the NG: UE RADIO CAPABILITY ID MAPPING RESPONSE message. 
The proposal 2 and proposal 3 above are not explicitly mentioned in the SA2 agreed CRs. SA2 should be notified to support if any can be agreed. 
Proposal 4: A reply LS can be sent to SA2 if there is consensus to include the UE radio capability ID in the Paging messages. 

3. Conclusion
Based on the discussion in this paper, we propose the following:
Proposal 1: For TS 36.413, add the NR format of the UE Radio Capability for Paging in the UE CAPABILITY INFO INDICATION message. 

Proposal 2: Add the UE radio capability ID in S1: Paging, NG: Paging, and Xn RAN Paging messages. 

Proposal 3: RAN3 is kindly requested to discuss to include the UE radio capability for paging in the NG: UE RADIO CAPABILITY ID MAPPING RESPONSE message. 

Proposal 4: A reply LS can be sent to SA2 if there is consensus to include the UE radio capability ID in the Paging messages. 

The corresponding CR for Proposal 1 is provided in [8], CRs for proposal 2 are in [9-11]. The corresponding LS is in [12].
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