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Introduction
This contribution is summarizing the RACS functionality and the impact on gNB and the RRC specs.
The agreements at RAN2 #107[1] were:

Agreements
1:	RAN2 understanding of the current NAS signalling is that the UE sends a single capability ID to the network (i.e. only one of manufacturer ID and a PLMN assigned ID)
2: 	RAN2 understand that network has one capability ID (and corresponding capability set) that is valid for the UE at any given time (no spec impact).
3:	RAN2 do not capture the flow for ID provision by NAS signalling at the stage 2 level.

Agreements
1: 	RAN2 confirm that the UE does not associate UE Capability ID with the filter used during capability enquiry (aligned with current understanding of status in SA2)

Agreements
1:	Capability ID will not be added to the UE capability Enquiry procedure in RRC signalling (i.e. legacy UE capability enquiry will be used)

Agreements
1	RAN2 understand that a UE is allowed to have more than one manufacturer based ID that reflects the complete UE capabilities, based on the Internal UE capability configuration.

Agreements from RAN2 #106 [2]:
Agreements 
1	Manufacturer-assigned IDs are associated to a pre-provisioned capability. 
1.1	The filter is not applicable in the context of manufacturer ID.
1.2	The manufacturer ID does not need to be transferred in the RRC UE capability information 
1.3	If the manufacturer ID is known in the network then the associated capabilities do not need to be transferred in the RRC UE capability information message
FFS if delta signaling might impact agreement 1.2

Further, in the LS CT3-193147, CT3 is reporting that they have agreed on the format for the pre-provisioned UE capabilities for manufacturer assigned ID’s. It is stated:

CT3 has discussed how to encode the UE radio capabilities and has decided to define a transparent container which will carry the UE radio capabilities encoded in ASN.1 as per RAN2 specifications.
[bookmark: _Ref178064866]Discussion
FFS on Delta signaling
In the agreements from RAN2 #106 there is a FFS note on delta signalling: “FFS if delta signaling might impact agreement 1.2”. In RAN2#107, there was considerable discussion on delta singnalling and majority companies expressed concerns about the complexity involved in support for delta signaling. The conclusion was to not support delta signaling or UE capability exchange in release 16. 

[bookmark: _Toc20984442][bookmark: _Toc21024377]It is agreed that delta signaling is not included in release 16. The FFS note on agreement 1.2 is closed. 

Signalling of UE capabilities with RACS
When the UE have a capability ID matching the current UE configuration, the signaling related to UE capabilities between the UE and the NW at registration can be described in 6 steps:

1) UE selects a capability ID based on the current UE configuration and the PLMN. If there is a matching network assigned ID, that will be used. Otherwise, if there is a manufacturer assigned ID, it is used.
2) UE indicates that it is RACS capable, and if matching capability ID was found, the capability ID is sent to the NW over NAS.
3) If capability ID was received, CN tries to map the capability ID to UE capabilities.
4) Alt. A) gNB receives the UE capabilities from the CN with N2 signaling.
Alt. B) gNB does not receive the UE capabilities. 
Alt C) gNB receives filtered UE capabilities from the CN, but some required frequency bands are missing. 
For Alt. B&C:
5) UE capabilities are uploaded from UE with RRC signaling.
6) UE capabilities are uploaded to AMF, using N2 signaling.

It is only in step 5 that RRC is use. Since it has been agreed that the capability ID is not included, legacy signaling can be used, so there is no spec impact. 

[bookmark: _Toc16625838][bookmark: _Toc16625948][bookmark: _Toc20808060][bookmark: _Toc20813685][bookmark: _Toc20981810][bookmark: _Toc20984439][bookmark: _Toc21024370]There is no RRC spec impact from RACS signaling at registration.

In case B and C, when new UE capabilities are uploaded from the UE, the NW may assign a capability ID to the uploaded UE capabilities. The signalling between the NW and the UE can shortly be described as:

1) The CN assigns an ID to the UE using NAS signalling.
2) The UE stores the ID and associates it with the current UE configuration and PLMN. If there was already a PLMN assigned ID associated with the current UE configuration, that ID is replaced.
3) CN signals the new ID to gNB on N2.

[bookmark: _Toc19890737][bookmark: _Toc16625840][bookmark: _Toc16625950][bookmark: _Toc16626038]It can be noted that no RRC signalling is used when assigning the capability ID.

[bookmark: _Toc20808061][bookmark: _Toc20813686][bookmark: _Toc20981811][bookmark: _Toc20984440][bookmark: _Toc21024371]There is no RRC spec impact from assigning capability ID.

[bookmark: _Toc20808068][bookmark: _Toc20813681][bookmark: _Toc20981815][bookmark: _Toc20984443][bookmark: _Toc21024378]It is agreed that there is no stage 3 impact of the RACS feature for RRC. The time plan is updated accordingly.

Format of UE Capabilities for Manufacturer Assigned ID
In the LS ‘C3-193147 it is stated:

CT3 has discussed how to encode the UE radio capabilities and has decided to define a transparent container which will carry the UE radio capabilities encoded in ASN.1 as per RAN2 specifications.

This is good, since it ensures that the format of the UE capabilities are the same for UEs with Manufacturer assigned ID’s and PLMN assigned ID’s as well as for legacy UE’s.

We note that the ASN.1 format includes a filter. The filter may be a ‘full’ filter, including all frequency bands available for 4G UE’s, or it could be narrower, only including relevant frequency bands. However, this filter is selected by e.g., the manufacturer or the operator and is out of scope for RAN2.

In RAN2 #106 it was agreed that it was agreed that “The filter is not applicable in the context of manufacturer ID.” This agreement is still valid, since the filter in the gNB is not applicable for the manufacturer ID.

[bookmark: _Toc16625827][bookmark: _Toc20808069][bookmark: _Toc20813682][bookmark: _Toc20981816][bookmark: _Toc20984444][bookmark: _Toc21024379]A reply LS is sent to CT3, stating that: “RAN2 appreciates that the UE capabilities for UEs with Manufacturer Assigned ID will have the legacy format. It is further noted that the legacy format includes a filter. The filter in UE capabilities sent to RAN may be a ‘full’ filter, including all frequency bands available for the UE, or the size may be limited by omitting frequency bands not used by the PLMN. Both alternatives are acceptable to RAN.”

Conclusion
In section 2 we made the following observations:
Observation 1	There is no RRC spec impact from RACS signaling at registration.
Observation 2	There is no RRC spec impact from assigning capability ID.

Based on the discussion in section 2 we propose the following:
Proposal 1	It is agreed that delta signaling is not included in release 16. The FFS note on agreement 1.2 is closed.
Proposal 2	It is agreed that there is no stage 3 impact of the RACS feature for RRC. The time plan is updated accordingly.
[bookmark: _GoBack]Proposal 3	A reply LS is sent to CT3, stating that: “RAN2 appreciates that the UE capabilities for UEs with Manufacturer Assigned ID will have the legacy format. It is further noted that the legacy format includes a filter. The filter in UE capabilities sent to RAN may be a ‘full’ filter, including all frequency bands available for the UE, or the size may be limited by omitting frequency bands not used by the PLMN. Both alternatives are acceptable to RAN.”
[bookmark: _In-sequence_SDU_delivery]
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