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1. Introduction
This contribution discuss and give proposal for the following agenda:
8.3.1. RACS
Previous LSin: R3-196407, noted
Previous summary of offline disc in R3-197531, noted
X2/Xn-based solution is enough for RACS exchange between nodes
To be continued…
More specifically, the following issues are discuss,
1. Exchange Capability of RACS Feature
2. Local Cache of UE Radio Capability in RAN node
3. Signalling the UE Radio Capability ID
4. How to exchange UE Radio Capability ID on X2/Xn
2. Discussion
2.0 Regarding the naming 
Regarding the naming, RAN2 in the LS in R3-196407 is showing “UE Capability ID” and in the stage 2 latest running CR (R2-1915784), but likely to use “UE Radio Capability ID” in stage 3 running CR.
SA2 spec 23.401, 23.501 are using “UE Radio Capability ID”.
For now RAN3 discussion is using both. 
As RAN3 has been from the past using “UE Radio Capability”, it is first proposed to uniformly use the “UE Radio Capability ID” as the terminology.
Proposal 0 : It is proposed to use the term “UE Radio Capability ID”.
2.1 Exchange Capability of RACS Feature
Some options were identified:
Option 1: via OAM.
Option 2: explicitly exchange the capability in the interfaces, e.g. in the interface setup messages.
Option 3: the source node could learn it by setting the new Capability ID IE to Optional/Reject.
It is always assumed that the node capability is known by OAM, as already from the beginning of the RAN3. If a newly added function that need the peer side to react otherwise the system impact will be significant, then e.g. can set the criticality to “reject” with optional presence. For this UE Radio Capability ID, e.g. even if the received RAN node does not support, the legacy UE radio capability query (to the UE) will anyway work, therefore the criticality of the new IE can still be set to “ignore”.
Proposal 1: it is enough to assume the support capability of RACS feature is known by OAM. 
Proposal 2: the criticality of the newly adding IE can be “ignore”.
2.2 Local Cache of UE Radio Capability in RAN node
On how to perform the local caching, some options:
Option 1: CN provides the whole mapping, RAN nodes do the local caching.
Option 2: RAN node retrieves the UE radio capability one by one, and do the local caching.
Option 3: Option 1 + Option 2.
It has been in the stage 2 spec 23.401 and 23.501 that specifying the scenario that when the RAN node need 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 TS 38.413”.
Therefore, obviously the Option 2 is the one to choose.
Whether the CN provides the whole mapping, this way may be non-optimum if the RAN node already store some UE radio capability information, or the UE that has that UE radio capability never access to the RAN node. 
Therefore it is observed that the option 2 is enough.
Proposal 3: New procedure for retrieval of UE radio capability from CN should be introduced, and this procedure is enough for RAN node to get the UE radio capability information that map to the UE Radio Capability ID.

2.3 Signalling the UE Radio Capability ID
For the first time the RAN node create the UE context, it will need to have the UE Radio Capability ID, therefore those initial signalling messages in S1/NG/X2/Xn will need to include the UE Radio Capability ID, including the case when UE resume in the target RAN node, those are:
S1/NG: INITIAL CONTEXT SETUP REQUEST, HANDOVER REQUEST.
X2/Xn: HANDOVER REQUEST, SGNB ADDITION REQUEST, S-NODE ADDITION REQUEST, SENB ADDITION REQUEST(*), RETRIEVE UE CONTEXT REPONSE.
(*) It may need to determine whether RAN3 will continue to develop the LTE Dual Connectivity signalling
During X2/Xn Handover, it may have a case that the source RAN node does not support RACS function but the target RAN node does, this will be the case to include UE Radio Capability ID in the Path Switch procedure i.e.
	S1/NG: PATH SWITCH REQEUST ACKNOWLEDGE
In 23.501/23.401 there has a description that the UE can change the UE Radio Capability ID, however the update between UE and the network will be done from the CM IDLE, therefore during the CONNECTED state, there will be no update of the UE Radio Capability ID.   In the initial access from the UE e.g. Registration procedures, if the CN does not have the UE Radio Capability ID and the UE radio capability information, the CN retrieves to the UCMF (UE Capability Management Function). Once the CN get the information it will then transfer to RAN Node. This will be the use case to have UE Radio Capability ID in the S1/NG UE context modification related signalling message. 
	S1/NG: UE CONTEXT MODIFICATION REQUEST
However, since during the CONNECTED the UE Radio Capability ID will not be updated from the signalling aspect (i.e. update of UE Radio Capability ID will be done from IDLE), no need to include updated UE Radio Capability ID in the dual connectivity modification related signalling message.
Proposal 4: include the UE Radio Capability ID in the following signalling messages:
S1/NG: INITIAL CONTEXT SETUP REQUEST, HANDOVER REQUEST, PATH SWITCH REQEUST ACKNOWLEDGE, UE CONTEXT MODIFICATION REQUEST
X2/Xn: HANDOVER REQUEST, SGNB ADDITION REQUEST, S-NODE ADDITION REQUEST, SENB ADDITION REQUEST(*), RETRIEVE UE CONTEXT REPONSE.
(*) It may need to determine whether RAN3 will continue to develop the LTE Dual Connectivity signalling
2.4 How to exchange UE Radio Capability ID on X2/Xn
On the exchanging of the UE Radio Capability ID on X2/Xn, there are some options:
Option 1: Add UE Radio Capability ID in the RRC Container, no impact to RAN3, need RAN2 to restructure the RRC container to include the UE Radio Capability ID.
Option 2: Add UE Radio Capability ID in X2/XnAP messages, no impact to RAN2, only impact X2AP/XnAP.
Both options work, the discussion will be on the principle. This UE Radio Capability ID is rather a NAS-layer information while it is to identify the radio capability, because it is assigned by the MME and transfer via NAS layer signalling, this can be the basic principle that this does not need to be defined in RRC level. 
Last meeting discussed the duplication of the UE Radio Capability ID and the UE radio capability information, i.e. the UE Radio Capability ID as well as the ue-CapabilityInfo IE in the CG-ConfigInfo (SgNB addition), the ue-CapabilityRAT-List in the HandoverPreparationInformation (for X2/Xn handover).  However, it has nothing concern to have the UE Radio Capability ID on top of UE radio capability information, because since local cache in RAN node is allowed, it will be no harm to provide both UE Radio Capability ID and the UE radio capability information at the same time.
Proposal 5: add UE Radio Capability ID IE explicitly in X2/XnAP messages.
3. Conclusion and proposal
Proposal 0 : It is proposed to use the term “UE Radio Capability ID”.
Proposal 1: it is enough to assume the support capability of RACS feature is known by OAM. 
Proposal 2: the criticality of the newly adding IE can be “ignore”.
Proposal 3: New procedure for retrieval of UE radio capability information from CN should be introduced, and this procedure is enough for RAN node to get the UE radio capability information that map to the UE Radio Capability ID.
Proposal 4: include the UE Radio Capability ID in the following signalling messages:
S1/NG: INITIAL CONTEXT SETUP REQUEST, HANDOVER REQUEST, PATH SWITCH REQEUST ACKNOWLEDGE, UE CONTEXT MODIFICATION REQUEST
X2/Xn: HANDOVER REQUEST, SGNB ADDITION REQUEST, S-NODE ADDITION REQUEST, SENB ADDITION REQUEST(*), RETRIEVE UE CONTEXT REPONSE.
(*) It may need to determine whether RAN3 will continue to develop the LTE Dual Connectivity signalling
Proposal 5: add UE Radio Capability ID IE explicitly in X2/XnAP messages.
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