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1. Introduction
SA2 has made some progress on RACS WI, and some CRs have been captured in TS 23.501[1] and TS 23.401[2]. Based on the progress of SA2, the procedures of UE Radio Capability ID are clear more and more. 
In this contribution we will analyze on the impact of RAN specifications to support RACS feature. 
2. Discussion
1. 
2. 
[bookmark: OLE_LINK11][bookmark: OLE_LINK10][bookmark: OLE_LINK20][bookmark: OLE_LINK21][bookmark: OLE_LINK565][bookmark: OLE_LINK566]UE Capability ID is used in signaling procedures instead of UE radio capability to reduce signaling overhead. It is used in NAS, Xn/X2,  NG/S1 messages. In this contribution, we will focus on the impact of RAN specifications to support RACS feature, mainly on the following issues:
· RAN Capability of RACS feature
· Signalling transfer of UE Radio Capability ID over network interfaces
· Local caching of UE capability
· Mobility
· Filter
2.1 RAN Capability of RACS feature
When both source and target nodes support RACS feature, UE Capability ID will be used. Therefore, in some cases it needs to be acquired whether the peer nodes support RACS feature before using UE Capability ID. SA2 also mentioned this issue, and specified in 23.501 [1], as below:
Mutual detection of the support of the RACS feature happens between NG-RAN nodes at Xn setup and between NG-RAN and AMF at N2 setup time. To allow for a mix of RACS-supporting and non-RACS-supporting RAN nodes over the Xn interfaces, the UE Radio Capability ID should be included in the Path Switch signalling between AMF and NG-RAN. In addition, RACS-supporting RAN nodes can be discovered across inter-CN node boundaries e.g. using the Configuration Transfer procedure. The support of RACS by peer AMFs or MMEs is based on configuration in a PLMN or across PLMNs.

For the case of capability ID transfer by NAS, SA2 has agreed that for 5GS, if UE supports RACS and has been assigned UE Radio Capability ID(s), the UE shall indicate a UE Radio Capability ID in Registration Request. For EPS, if the UE supports RACS, and if the UE is provisioned with a UE Radio Capability ID for the selected PLMN (i.e. PLMN-assigned for the specific PLMN or manufacturer-assigned), the UE includes a flag in ATTACH REQUEST or TRACKING AREA UPDATE REQUEST message that indicates it has an assigned UE Radio Capability ID for the selected PLMN but the actual UE Radio Capability is provided to MME after security context is established. Hence, it is unnecessary to inform UE whether network supports RACS or not. If the UE supporting RACS but the network doesn’t support this feature, the network may trigger UE capability enquiry procedure to retrieve the UE capability. 
Proposal 1: The network nodes need not to indicate whether they support RACS feature or not to UE.
RAN2 has discussed whether to introduce UE Capability ID in RRC messages. It is clear that UE Capability ID should be included in when 'delta signalling' or signalling compression based on UE capability ID is introduced UECapabilityInformation message. For other cases, it is not needed. RAN2 can further discuss this later.
Proposal 2: RAN2 is requested to discuss whether to introduce UE Capability ID in RRC messages, e.g. whether supports delta signaling or signaling compression. 
For the case of capability ID transfer in Xn/X2 or NG/S1interfaces, the core network node would decide to provide UE capability ID to RAN node depending on if the RAN node is a RACS-supporting node. Hence, the core network node should have the knowledge of the RAN node on RACS-supporting or not.
On the contrary, since UE Capability ID is assigned and managed by core network node (UCMF), RAN node does not need to know the CN capability on RACS-supporting.
Observation 1: the core network node should have the knowledge of the RAN node on RACS-supporting, while the RAN node does not need to know the CN capability on RACS-supporting.
Consideration on allowing for a mix of RACS-supporting and non-RACS-supporting RAN nodes over the Xn interfaces, the knowledge of RACS-supporting by peer RAN nodes should be acquired each other.
Whether need to acquire the knowledge of RACS-supporting by peer nodes and how to acquire it should be discussed and decided in RAN3. 
Proposal 3: Whether to and how to acquire the knowledge of RACS-supporting by peer nodes should be discussed and decided in RAN3.
2.2 Signalling transfer of UE Radio Capability ID over network interfaces
SA2 has introduced UE Capability ID in NAS messages. Consideration on the progress of RACS WI, the detail of UE Capability ID transfer in Xn/X2 or NG/S1interfaces should start to discuss in RAN3. 
Proposal 4: The detail signalling procedures of UE Capability ID transfer in Xn/X2 or NG/S1 interfaces should start to discuss in RAN3.
2.3 Local caching of UE capability
To interpret the UE Radio Capability ID, RAN node may store a local copy of the mapping between the UE Radio Capability ID and its corresponding UE Radio Access Capabilities information i.e. a dictionary entry. When no mapping is available between a UE Radio Capability ID and the corresponding UE Radio Capability information in a Network Function or node, the RAN node shall be able to retrieve this mapping from the core network node and store it. The procedure is called local caching. Details are as below [2]:
The UCMF (UE radio Capability Management Function) stores all UE Radio Capability ID mappings in a PLMN and is responsible for assigning every PLMN-assigned UE Radio Capability ID in this PLMN, see clause 6.2.x.
In order to be able to interpret the UE Radio Capability ID a Network Function or node may store a local copy of the mapping between the UE Radio Capability ID and its corresponding UE Radio Access Capabilities information i.e. a dictionary entry. When no mapping is available between a UE Radio Capability ID and the corresponding UE Radio Capability information in a Network Function or node, this Network Function or node shall be able to retrieve this mapping and store it. 
-	An AMF which supports RACS shall store such UE Radio Capability ID mapping at least for all the UEs that it serves that have a UE Radio Capability ID assigned. 
-	The NG-RAN performs local caching of the UE Radio Access Capabilities for the UE Radio Capability IDs for the UEs it is serving, and potentially for other UE Radio Capability IDs according to suitable local policies. 
-	When the NG-RAN needs to retrieve the mapping of a UE Radio Capability ID to the corresponding UE Radio Capability information, it queries the AMF using N2 signalling defined in 3GPP TS 38.413 [34].
-	When the AMF needs to retrieve a PLMN-assigned UE Radio Capability ID for a UE from the UCMF, it provides the UE Radio Capabilities Information for the UE. The UCMF store the association of this IMEI/TAC and SV with this UE Radio Capability ID.
-	When the AMF retrieves the UE Radio Capability Information associated to a UE Radio Capability ID it provides the UE Radio Capability ID it to UCMF in order to obtain  a mapping of a UE Radio Capability ID to the corresponding UE Radio Capabilities information.

Since local caching procedure needs new signaling message(s) in NG/S1interfaces, how to perform the local caching should be discussed in RAN3.
Proposal 5: How to perform the local caching and define corresponding signallings/procedures should be discussed in RAN3.
2.4 Mobility
Mobility should also be considered for RACS feature. How to use UE Capability ID in handover and resume in other gNB/eNB should be discussed. Since HandoverPreparationInformation IE is used to transport RRC context in both HANDOVER REQUEST and RETRIEVE UE CONTEXT RESPONSE messages on Xn/X2 interface, it is nature to introduce UE capability ID in HandoverPreparationInformation IE.
Proposal 6: Introduce UE capability ID in HandoverPreparationInformation IE for mobility purpose. 
2.5 Filter
From RAN2 perspective, the UE capability filter is gNB/eNB-specific. The mechanism of the UE using different UE capability IDs in the gNB/eNBs with different filters is also needed to be discussed. This also impact Xn/X2 or NG/S1interfaces signalling.
Proposal 7: The mechanism of the UE using different UE capability IDs in the gNB/eNBs with different filters over Xn/X2 or NG/S1 interfaces should be discussed in RAN3.
From above analysis, there would be many points/issues/details to be discussed in RAN3. Since there is only 1TU allocated for RACS in RAN3#107 meeting in February 2020 (the last meeting for Rel-16) and there is no time allocated for RACS before it in RAN3, to make some progress earlier and ensure to complete the WI on time, it is better for RAN2 to send a LS to RAN3 to further discuss the network interfaces relevant issues. 
Proposal 8: A LS should be sent to RAN3 to trigger the discussion on the RACS issues as early as possible.  
3. Conclusion
In this contribution, we primarily analyzed the RAN specification impacts for RACS feature and gave the following observation and proposals:
Observation 1: the core network node should have the knowledge of the RAN node on RACS-supporting, while the RAN node does not need to know the CN capability on RACS-supporting.
Proposal 1: The network nodes need not to indicate whether they support RACS feature or not to UE.
Proposal 2: RAN2 is requested to discuss whether to introduce UE Capability ID in RRC messages, e.g. whether supports delta signaling or signaling compression. 
Proposal 3: Whether to and how to acquire the knowledge of RACS-supporting by peer nodes should be discussed and decided in RAN3.
Proposal 4: The detail signalling procedures of UE Capability ID transfer in Xn/X2 or NG/S1 interfaces should start to discuss in RAN3.
Proposal 5: How to perform the local caching and define corresponding signallings/procedures should be discussed in RAN3.
Proposal 6: Introduce UE capability ID in HandoverPreparationInformation IE for mobility purpose. 
Proposal 7: The mechanism of the UE using different UE capability IDs in the gNB/eNBs with different filters over Xn/X2 or NG/S1 interfaces should be discussed in RAN3.
Proposal 8: A LS should be sent to RAN3 to trigger the discussion on the RACS issues as early as possible.  
If RAN2 agree to send a LS to RAN3, a draft LS in [3] can be used as the initial version.
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