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Introduction
RAN2#106 discussed the UE capability ID in relation to filtering and reached the following conclusions:
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 signalling might impact agreement 1.2

The following email discussion was launched to progress the discussion further:
[106#34][NR/RACS] UE capability ID in relation to filters (MediaTek)
	Confirm understanding of the SA2 status with regarding the number of UE capability IDs that can be transferred to the network (1 or more than 1)
	Progress the discussion on the relation of UE capability ID and filters considering 2 cases:
	1/	The UE capability ID is only carried via NAS
	2/	The UE capability ID is also transferred by the RRC UE Cap Enquiry message
	Discussion should also progress common understanding of the signalling flows between UE, RAN and CN for the different approaches.
	Intended outcome: Report to next meeting
	Deadline:  Thursday 2019-08-08

This document comprises the content of the email discussion.
Discussion
Number and selection of capability IDs to be transferred
During the discussion in RAN2#106, it became clear that there are different views on whether the UE can send more than one UE ID to the network.  SA2 had concluded in [1] that the UE must be able to store at least 16 PLMN-assigned UE capability IDs:
-	The number of PLMN-specific UE Capability IDs that UE stores in non-volatile memory is left up to UE implementation. However to minimise the load (e.g. from radio signalling) on networks (e.g. at major airports), and to provide smoother inter-PLMN mobility (e.g. at land borders) the UE shall be able to store at least the latest 16 PLMN-assigned UE Capability IDs (along with the PLMN that assigned them and the UE's local configuration at the assignment time).
However, SA2 also concluded as follows:
-	At any given instance the UE has only one UE capability ID that is indicated to the network.
Considering the guidance from SA2, it needs to be decided whether the UE can signal multiple UE capability IDs to the network at a time.
Q1: Should the UE indicate to the network:
a) only one UE capability ID at a time;
b) more than one UE capability ID at a time;
c) only one manufacturer-assigned ID but more than one PLMN-assigned ID;
d) something else (please explain in the comments)?
	Company
	Option
	Comments

	Qualcomm Incorporated
	a
	To follow SA2 decision.

	Nokia
	a
	It is possible that PLMNs do not follow the SA2 NOTE on providing a PLMN wide filter (it is a Note so not a normative requirement), hence it is beneficial to allow the UE store multiple IDs corresponding to multiple filters received in UE capability enquiry in a given PLMN. The UE would then be required to report all the IDs it has stored for the given PLMN so that the chance of the RAN needing to trigger a UE radio capability enquiry would be minimised as different RAN nodes would be able to use the appropriate UE capabilities. Optionally, a PLMN can provide replacement ID when the UE registers with >1 ID.

If we do not allow the above, then it implies we should have in RAN WGs, a mandatory requirement that a RACS capable RAN node shall enable provisioning of a (PLMN-wide) filter for proper RACS operation.

	CATT
	a)
	SA2 has the conclusion that at any given instance the UE has only one UE capability ID that is indicated to the network. Since it will be reported via NAS signalling, it can follow SA2 conclusion. For AS layer, it seems no other cases except for delta signalling, the UE can report one capability ID and corresponding delta signalling.

	NTT DOCOMO
	a)
	SA2 conclusion seems reasonable to us.

	MediaTek
	a)
	We also think the SA2 conclusion is clear.

Regarding the possibility of different filters corresponding to different PLMN-assigned IDs, we understand that this is a reason why it could be beneficial for the network to provide a filter at initial registration (see Q3 below).  Otherwise it seems difficult for the UE to know which stored ID should be provided.

	OPPO
	a)
	We also consider the SA2 conclusion is clear. From UE perspective, only one UE capability ID is needed to be indicated to the network to represent the capabilities.

	Spreadtrum
	a)
	We think the SA2 conclusion is reasonable.

As for the problem of how to select a suitable UE capability ID from the multiple PLMN-assigned UE Capability IDs of the same PLMN stored in the UE. We also think providing some assistance information to the UE is helpful. And filter approach raised by Intel and MediaTek is more precise for the selection and more flexible for deployment. As for the signalling cost, especially for the approach of broadcasting the filter in SIB, we think an ID to identify the filter will be helpful. And the details of the Filter ID approach will be presented in a discussion paper for discussing in the next meeting.

	Ericsson
	a
	SA2 conclusion is sufficient to have only one capability ID reported at a time. 

	Huawei
	a)
	Is SA’2 conclusion, so we think it should be a).

	Samsung
	a
	(Seems largely outside RAN2 scope as signalled at NAS)

	ZTE
	a)
	If more than one ID can be provided to NW at a time, we have to define a maximum number of the IDs than can be provided at a time. If the provided IDs cannot satisfy the need in the network side, network still has to acquire the capability again. Providing more IDs is only one way to improve the possibility of a successful capability ID report (i.e. the reported capability ID is exact the one network wants) rather than a thorough solution to the inappropriate capability ID report issue.
Thus, we suggest to follow SA2 decision to simplify the discussion in RAN2.

	Intel
	a)
	Only one capability ID. 

	
	
	

	
	
	

	
	
	



Rapporteur’s summary: All companies indicated that one capability ID at a time is sent to the network (although one company described in the comments a scenario where they consider that multiple IDs could be sent).
Proposal 1: The UE sends a single capability ID to the network.
Q2a: Considering that a UE could have both a manufacturer-assigned ID and one or more PLMN-assigned IDs, what determines which type of ID the UE should indicate to the network?
	Company
	Comments

	Qualcomm Incorporated
	We understand the question is for NAS signalling. It is our understanding that the UE reports PLMN-assigned UE radio capability ID if it available for the selected PLMN. Otherwise the UE indicates manufacturer-assigned ID.

	Nokia
	Agree with Qualcomm.

	CATT
	Agree with Qualcomm. In TS 23.501, the description on this question is “A UE that supports RACS and stores an applicable UE Radio Capability ID for the current UE Radio Configuration in the PLMN, shall signal the UE Radio Capability ID in the Initial Registration procedure as defined in TS 23.502 [3]. If both PLMN-assigned for the current PLMN and UE manufacturer-assigned UE Radio Capability IDs are stored in the UE and applicable in the PLMN, the UE shall signal the PLMN-assigned UE Radio Capability ID in the Registration Request message.” Hence, it is not needed to discuss this issue in RAN2 anymore. 

	NTT DOCOMO
	Agree on the comments received so far that it has already been specified in TS 23.501.

	MediaTek
	Agree with the excerpt from TS 23.501.

	OPPO
	Consider current text in TS 23.501 is clear and confirm that we have the same understanding as Qualcomm.

	Spreadtrum
	We think the current description in TS 23.501 is reasonable and we share the same view with Qualcomm.

	Ericsson
	Agree with QC, PLMN assigned ID have precedence over Manufacturer assigned ID. 

	Huawei
	In the latest version of TS23.501, the UE is requested to prioritize PLMN-assigned ID as below:
  “If both PLMN-assigned for the current PLMN and UE manufacturer-assigned UE Radio Capability IDs are stored in the UE and applicable in the PLMN, the UE shall signal the PLMN-assigned UE Radio Capability ID in the Registration Request message.”

	Samsung
	We have similar view as expressed by Qualcomm

	ZTE
	As agreed in SA2 and CT1: 
“If both PLMN-assigned for the current PLMN and UE manufacturer-assigned UE Radio Capability IDs are stored in the UE and applicable in the PLMN, the UE shall signal the PLMN-assigned UE Radio Capability ID in the Registration Request message.
When a PLMN decides to switch to operate based on manufacturer-assigned UE Radio Capability ID for a particular type of UE (e.g. based on TAC and SV):
-	for a particular set of UE Radio Capability IDs that is assumed to operate based on UE manufacturer-assigned UE Radio Capability ID, the AMF indicates to UEs to delete the PLMN-assigned UE Radio Capability ID.
-	a UE that receives indication to delete the PLMN-assigned UE Radio Capability ID in the Registration Accept message, or UE Configuration Update command message, deletes any PLMN-assigned UE Radio Capability IDs for this PLMN. The UE proceeds to register with the UE manufacturer assigned UE Radio Capability ID that is applicable to the current UE Radio configuration.”
For the above description in TS23.501, it is clear that the ID type is decided at network side. PLMN operates on PLMN-assigned capability ID by default and UE will signal PLMN-assigned ID if available. If PLMN wants to switch to operate on manufacturer-assigned UE Radio Capability ID, the AMF indicate to UE to delete the PLMN-assigned IDs and UE will then signal the manufacturer-assigned Capability ID.

	Intel
	Agree with Qualcomm and others. As per SA2, we understand that PLMN based capability ID is to be sent by the UE and if this is not present then UE manufacturer ID is to be sent if available. 

	
	

	
	

	
	



Rapporteur’s summary: All companies understand that the question is resolved by the SA2 and CT1 decisions as documented in 23.501, with the PLMN-assigned capability ID being sent if available and the manufacturer-assigned capability ID being sent otherwise.  The implication is that at least for NAS signalling, the manufacturer-assigned ID is only sent if the UE has no PLMN-assigned ID.  As noted by one company and as indicated in the spec excerpts, this conclusion applies to NAS signalling (Registration Request), and if the ID is also sent in RRC signalling it may be needed to determine which ID is sent (see Q9 below).  There is no stage 3 RAN2 impact from this understanding but it may need to be discussed whether to capture anything at stage 2 level.
Q2b: Considering the answers to Q1 and Q2a, what criteria should the UE use to determine which capability ID(s) to indicate to the network?
	Company
	Comments

	Qualcomm Incorporated
	The one assigned in the most recent NAS procedure in normal scenario.

The UE could be assigned multiple UE Capability IDs corresponding to different UE profiles, e.g. RAT on/off, through UE capability updates via NAS signalling. Since the UE stores “UE configurations” associated with UE Capability IDs (according to SA2 agreement. See our response to Q3), the UE can select the UE Capability ID to signal according to the profile the UE wants to apply.

	Nokia
	The IDs that are associated to the current radio configuration (see Note below) i.e.  the UE stores for the given PLMN. The UE may choose to optimize the number of IDs transferred to the RAN by optionally removing from storage IDs for the same radio configuration that represent a set of capabilities that is wholly a subset of those associated to other IDs.

Note: The UE may be having other IDs for other radio configurations for this PLMN but the ones that are sent are for the current radio configuration. A radio configuration is e.g. determined by user preferences (e.g. the users turning 5G off will cause the UE to not report 5G radio capabilities) and hence all IDs that are associated to 5G radio capabilities are disabled for the PLMN.


	CATT
	Follow the criteria of SA2. We have the same understanding as QC.

	NTT DOCOMO
	The same understanding as Qualcomm mentioned above.

	MediaTek
	If no filter is provided to the UE before the capability transfer, it seems the UE has no choice but to provide the most recent PLMN-assigned ID.  But then, what is the point of having the UE store multiple IDs for the same PLMN?  The SA2 requirement to store the last 16 PLMN-assigned IDs is clear—we may need to clarify with SA2 if this was intended only for IDs from different PLMNs.

	OPPO
	Based on our understanding regarding SA2 progress, if no filter is provided to the UE from the network before capability delivered, the PLMN-assigned ID covers all the UE capabilities supported, and the UE needs to report the most recent PLMN-assigned ID. But if there is filter provided to the UE from the network for the previous PLMN assigned ID, the UE needs to report the ID provided before associated with the  filter used currently by the network.

	Spreadtrum
	We think filter approach will be helpful and an ID for the filter will bring some more benefits. For the detailed procedures, we shared the same view with OPPO.

	Ericsson
	Agree with QC, UE selects the ID based on current UE capabilities and PLMN. 

	Huawei
	If the UE has multiple PLMN assigned ID for different regional filter within the same PLMN, there is no clear statement in SA2 specs on how to select from these IDs, this is why we need to solve this issue in 2.2 and 2.3, and we are open to liaise with SA2 on this point.

	Samsung
	We have similar view as expressed by Qualcomm. I.e. what UE returns is the identity corresponding to the actual dynamic capability version and the filter set last requested

	ZTE
	In our understanding, only the capability ID allocated by the serving PLMN shall be considered, with the assumption that the NW node belonging to serving PLMN can only understand the capability ID allocated by the serving PLMN.
For the capability ID allocated by one PLMN, since the NW is only required to store one ID, I guess the UE only need to store one ID for each PLMN as well.  We agree with MediaTek that we should clarify with SA2 if the requirement to store the last 16 PLMN-assigned IDs is intended only for IDs from different PLMNs.

	Intel
	The UE uses it’s own configuration (RATs enabled etc) to determine the ID to choose (if it has multiple IDs for the same PLMN). Same view as Qualcomm.

	
	

	
	

	
	



Rapporteur’s summary: In the case that no filter is provided before the registration procedure, all companies understand that the UE should provide the most recently assigned PLMN-assigned ID that comports with the current UE radio configuration.  Three companies mentioned the possibility that this selection could be affected if a filter is provided before registration, i.e. the UE could send an ID that matches the filter.  Three companies suggest an LS to SA2 to clarify if the requirement to store multiple PLMN-assigned IDs relates only to IDs from different PLMNs, or if the UE could have multiple IDs from the same PLMN (e.g. corresponding to different filters).  Inasmuch as this issue relates to the contents of NAS signalling, there is no stage 3 impact to RAN2, but it may need to be discussed whether to capture anything in stage 2.
Proposal 2: Send an LS to SA2 to clarify whether the requirement to store multiple PLMN-assigned IDs relates only to IDs from different PLMNs.
Proposal 3: Discuss whether anything is captured in RAN2 specifications at stage 2 level regarding the UE’s selection of IDs to indicate.
Filters in the case that the capability ID is only transferred via NAS
If the capability ID can be assumed always to be transferred by NAS e.g. at initial registration, and maintained in the network thereafter, it may not be necessary ever to carry the capability ID in the RRC UECapabilityInformation message.  In this case, there are several possibilities for the indication of the requested filter to the UE.
Q3: How is the filter indicated to the UE for the case that capability ID is only transferred via NAS?
a) The filter is indicated to the UE before registration by broadcast signalling;
b) The filter is indicated to the UE before registration by dedicated signalling, e.g. during the random access procedure;
c) The filter is not indicated to the UE and the UE selects which ID to use based on other criteria;
d) Other (please explain in the comments).
	Company
	Option
	Comments

	Qualcomm Incorporated
	c
	It is already stated in TS 23.501 subclause 5.1.1.4a what the UE is supposed to store together with PLMN-assigned UE Capability ID.
· PLMN that assigned the UE Capability ID
· UE configuration (e.g. whether or not GERAN or UTRAN or MBMS is enabled/disabled).
· The UE does not need to store the access stratum information.

Sending the filter to the UE only makes sense when the UE is aware of the association between UE Capability ID and filter, which is a new requirement that is not endorsed by SA2.

	Nokia
	c
	The filtering is used during the UE capability enquiry as usual. In our understanding of the SA2 discussion, there is no requirement of the UE to maintain a mapping between the filter and the capability identifier within the UE. The UE may keep this mapping only if it intends to apply policies to retain in storage only the IDs that provide additional information to the ones already stored.

	CATT
	d)
	We think the filter is included in UECapabilityEnquiry message.
From our understanding, if the UE already has a UE capability ID, there is no need to report a separate UE capability set according to the filter since the network can know the UE capability set according to the UE capability ID. The UE can report its UE capability information according to filters when the network enquiry the UE capability, i.e. the network doesn’t know the UE’s capability information. After UE capability enquiry procedure the UCMF assigns the UE capability ID to the UE.

	NTT DOCOMO
	c) in relation to capability ID
	As CATT mentioned, Even for RACS capable UEs, it is possible to apply the capability retrieval procedure as supported today. Namely, once the UE receives the UECapabilityEnquiry message with the filter, the UE replies back its capability, according to the received filter. One potential scenario is described in TS 23.501, clause 5.4.4.1a as excerpted below:

NOTE 3:	If the filter of UE Radio Capabilities configured in two NG-RAN nodes is different, during handover between these two nodes, it is possible that the target NG-RAN node might need to enquire the UE for its UE Radio Capability information again and trigger re-allocation of a PLMN-assigned UE Radio Capability ID leading to extra signalling. Additionally, a narrow filter might reduce the list of candidate target nodes.

On the other hand, we acknowledge Qualcomm and Nokia view in relation to capability ID. The PLMN-assigned capability ID can reflects the filtered criteria and so the additional filtering and mapping in relation to the capability ID are not necessary.

	MediaTek
	a) or b) preferred
	As noted above, if the UE is not provided with a filter, it has no way to know if the most recent PLMN-assigned ID is appropriate for the enquiring node.  In case the UE is near a regional boundary with different filters in the network, this could lead to excessive capability signalling as the UE keeps sending an ID that corresponds to the wrong filter.  We acknowledge that this is kind of an optimisation, in that if the network gets an ID for the wrong filter, it can always request the capability later via RRC signalling—however, if we go with (c) here, it reduces the value of storing multiple PLMN-assigned IDs for the same PLMN.

Regarding the requirement in TS 23.501 clause 5.4.4.1a, we understand that the NOTE indicates that the UE does not need to remember the full capability that was transferred in relation to the ID, but it does not speak to whether the UE needs to remember the associated filter (it depends on whether we consider the filter to be “access stratum information”).  This is another area where it could be helpful for SA2 to clarify their intention. 

	OPPO
	c
	Based on the NOTE mentioned in section 5.4.4 TS 23.501 as follows: 
In a RACS supporting PLMN, the filter of UE Radio Capabilities configured in NG-RAN is preferably as wide in scope as possible (e.g. PLMN-wide). In this case, it corresponds e.g. to the super-set of bands, band-combinations and RATs the PLMN deploys and not only to the specific NG-RAN node or region.
We agree that this is not required from SA2 perspective and don’t think this is needed.

	Spreadtrum
	d)
	a) and b) with the enhancements of an ID to represent the filter.

We share the same view with MediaTek for the benefits of the filter as assistant information for the selection within multiple PLMN-assigned UE Capability IDs of the same PLMN.
Consider the number of filter within one PLMN is small, and the filter information itself is much larger and more complex to compare. An ID for the filter will be helpful to save signalling cost and bring benefits for handover between different filter regions.

	Ericsson
	C
	Since we have a fall back scenario to request the capabilities again with new filters if the capability mapping is not correct. 

	Huawei
	a), b)
	In general we have similar understanding of the problem as Mediatek. Pre-provision of filter to UE could help the UE to select the right Capability ID if multiple Capability IDs for PLMN are assigned, the message used for pre-provision could be discussed further, for example, NAS message or AS message. 

	Samsung
	c
	As indicated in 2b, we think UE simply returns the capability identity corresponding to the actual dynamic capability version and the filter set last used by the network. We think that more enhanced solutions are not essential for REL-16 (and think these require more time than available)
We note that this simple solution addresses dynamic capability change and use of different filter sets. I.e. a RAN node can determine whether the capability identity received concerns the correct filter. We also think we should avoid CN needing to be aware of RAN specific aspects like filter sets.

	ZTE
	C)
	For (c) the criteria can be UE always signals the latest UE capability ID assigned by the serving PLMN.

	Intel
	Open to a,b,c
	We sympathise with Ericsson/Qualcomm and others views that we already have a fallback way in which the NW can retrieve the capability if the filters used are not what the NW wants in the RAN of interest.  And per SA2, the UE is not required to associate RAT capabilities to ID (but rather the UE configuration).

But we also see value in Spreadtrum/MdeiaTek and other’s view and see the benefit in having the UE get the filters upfront which allows the UE to choose the right PLMN based ID in NAS signalling itself, instead of falling back to using the RRC signalling.

Please note that using RRC signalling brings two points that need discussion:
If the legacy means of capability retrieval is to be used using RRC (in case the filters associated with the PLMN based ID that UE has sent is not applicable), then can the UE can select and send a new capability ID corresponding to the filters received, as a response to the capabilityEnquiry RRC message? (we have an RAN2 agreement on this, but that was before the SA3 requirement that ID should be security protected). 

Also, the UE now has an implied requirement to store the PLMN ID based on the filters used (which we think is reasonable anyway)
Also this enhancement means that, for RACS to work, the RAN node may need to be implement some part of Rel-16 RACS feature (to allow the additional RRC signalling), while our earlier RAN2 agreements of having the NW assign the ID and UE provision of ID using NAS signalling were with (one of) intentions of making RACS work without RAN implementing this feature.

	
	
	

	
	
	

	
	
	



Rapporteur’s summary: Most companies (7 of the 12 respondents) understood that no filter is provided to the UE for the case of ID transfer in NAS signalling.  Four companies see a benefit in indicating a filter to allow the UE to select an appropriate ID.  Several companies noted that there is already a mechanism using RRC signalling to retrieve the capability corresponding to a different filter than the one originally assumed by the UE (however, given the scope of the question as relating only to NAS signalling, this would seem to imply that the UE must signal the full capability when interrogated via the RRC UECapabilityEnquiry).
Proposal 4: RAN2 assume that no filter is provided for the case of ID transfer in NAS signalling (e.g. prior to the Registration Request message).  This point can be confirmed with SA2.
Filters in the case that the capability ID is also transferred via RRC
Under the scope of the work item, the capability ID is also assumed to be transferrable as part of the RRC UECapabilityInformation message.  In this case it seems natural that the requested filter is indicated as usual in the UECapabilityEnquiry message.
Q4: Can RAN2 confirm that in case the capability ID is transferred in the UECapabilityInformation, the requested filter is provided in the UECapabilityEnquiry?
	Company
	Yes/No
	Comments

	Qualcomm Incorporated
	No
	Please see our response in Q3.

	Nokia
	No
	The UE radio capability ID is only transferred to the AMF from the UE during a NAS Registration request message. The PLMN provides IDs to the UE using NAS signalling.

	CATT
	
	No matter the capability ID is included in UECapabilityInformation or not, the requested filter only could be provided in the UECapabilityEnquiry. Please see our response in Q3.

	NTT DOCOMO
	No
	In relation to the capability ID, as commented to Q3.

	MediaTek
	Yes
	If the answer to Q3 above is “c”, we consider that the filter must be provided in the UECapabilityEnquiry; this is the only way to interrogate the UE for a correct capability in case the ID transferred in the initial registration does not match the filter that the network wants to use.

We understand that the UECapabilityEnquiry could be used when the ID previously stored in the network corresponds to the wrong filter for the current serving NG-RAN node, as indicated by the NOTE in TS 23.501 (quoted above under Q3 by DOCOMO).  In this case, the request for capability needs to indicate what filter the UE should use. 

	OPPO
	
	We consider that there are two cases respectively for this question: 
1. If the network considers that there is no mismatch between the capability ID and UE capabilities needed, then we agree that there is no requested filter needed in UECapabilityEnquiry;
2. If the network considers that there is mismatch between the capability ID and UE capabilities needed, then network can use legacy procedure with filter to retrieve new capabilities from UE.

	Spreadtrum
	Yes
	We share the same view with MediaTeck. 

But if the Filter ID approach could be accepted, and the network can be sure that the filter ID is known to the UE, the UECapabilityEnquiry message can only bring the Filter ID. This will be helpful for handover between the different filter regions.

	Ericsson
	No
	See response to Q3. Also, capability enquiry always include a filter so that is not ambiguous. 

	Huawei
	It depends on 2,.2
	This would be useful if we don’t use solutions in 2.2 to solve the issue of selection from multiple capability IDs. 
if the UE has multiple UE IDs for different regional filters, and if the UE reported ID is not suitable for the network due to filter mismatch, the network may re-enquiry the capability from the UE, in such case if the UE has a stored ID for this filter, the UE could indicate to network the ID instead of the capability. Since the network already know the capability for this ID

	Samsung
	Yes
	

	ZTE
	Yes
	UE can select a matching capability ID based on the filter and signal to network via UECapabilityInformation message.

	Intel
	Depends
	Pls see our responses in Q3.

	
	
	

	
	
	

	
	
	



Rapporteur’s summary: Four companies understand that a filter is provided in the UECapabilityEnquiry message for the case that the capability ID is transferred in the UECapabilityInformation message.  Four companies indicated that no filter is provided for this case, although there were various responses in detail:
· One company indicated that the ID is transferred only via NAS signalling, so that the situation asked about does not arise.
· One company indicated no to the question, but also pointed out in the comments that the capability enquiry always includes a filter.
· One company (referring back to the answers in Q3) understand that there is no requirement from SA2 for the UE to maintain an association between IDs and filters.
· One company (referring back to the answers in Q3) indicated that a filter can be indicated in the capability enquiry, but doubt the need for any new filtering requirements related to the UE capability ID.
Proposal 5: The existing filter in the UECapabilityEnquiry is maintained.  Whether to transfer the UE capability ID in the UECapabilityInformation message can be further discussed (under Q9 below).
Provision of filters to the RAN node
If the capability ID is used for the transfer of capability within the network, there may be situations where one network node (either CN or the source RAN node at handover) needs to select a capability ID to provide to a RAN node.  For example, if the network uses filters that are different in different regions, a handover between regions may require the source RAN node to decide if the capability ID it already holds is suitable for the target RAN node.  If the source RAN node holds multiple capability IDs, it may need to select which of them should be provided.
Q5: Does it ever occur that a network node holds multiple capability IDs and needs to select one for provision to another network node?  If so, how does it select which ID(s) to provide?
	Company
	Yes/No
	Comments

	Qualcomm Incorporated
	No
	Our understanding of the current situation is that only single UE Capability ID associated with the UE is known to RAN node.
The RAN node can see if the UE capability associated with the UE Capability ID is derived based on a suitable filter. Otherwise, the RAN node should initiate the UE Capability Enquiry procedure.

SA2 recommends the use of “PLMN-wide” filter and does not intend to optimize the cases where different filters are used in different regions.

	Nokia
	No
	We would like to propose from RAN perspective that in networks where there are zones and hence different filters and resulting capability IDs assigned to a UE for the same radio configuration, the UE shall store the IDs it obtains in different regions and then signal them all to the PLMN so the PLMN has always the broadest view of what UE capabilities the UE has already declared to the network in various zones with different filters. The corollary of this is that multiple IDs are signalled inside the network interfaces for the UE and all of them are transferred between RAN nodes.

	CATT
	Yes
	Both manufacturer-assigned ID and PLMN-assigned ID may be available. However, only one PLMN-assigned ID per PLMN is valid for a UE at a time.

	NTT DOCOMO
	No
	As commented to Q3, according to NOTE 3 in 5.4.4.1a of 23.501, even though the filter is different between the source and target nodes, PLMN-assigned capability ID can be reassigned by the NAS layer. Thus, there is no need for the network to manage multiple IDs for the RACS capable UE.

	MediaTek
	No
	SA2 concluded that only one ID is in use between the UE and the network at a time, so we understand that the network node should hold only a single ID.  Even in the case identified by CATT, we understand that the network only considers one of the IDs as active at a given moment.

	OPPO
	No
	SA2 has concluded that only one ID is in use.

	Spreadtrum
	No
	SA2 has concluded that only one ID is in use between the UE and the network at a time, and we think this is reasonable.

	Ericsson
	No
	We agree with OPPO, Network would always have only one capability ID for a specific UE. 

	Huawei
	No
	The UE context is associated with only one Cap ID both in RAN and CN. It is not possible for RAN to support multiple IDs for a UE.

	Samsung
	Maybe
	We think it is up to network implementation whether to have awareness of which nodes share a particular filter e.g. by OAM or SON.
We are not sure if networks could store identities corresponding to other dynamic capability versions than the current one (i.e. don’t see how network would know UE reverts back to a previous dynamic capability version)

	ZTE
	No
	As agreed by SA2 and CT1:
“At any given time at most one UE Radio Capability ID is stored in the UE context in CN and RAN.”
Based on the above description in TS23.501, it is clear that network always have one capability ID for a UE.

	Intel
	No
	UE can send only one ID and network only maintains this ID as the UE capability and also what is transferred across network nodes. If this does not match the filtering needs of the target, it has to enquire the capability again.

	
	
	

	
	
	

	
	
	



Rapporteur’s summary: A substantial majority of companies (10 of the 12 respondents) indicated that the network node maintains only one ID.  Several companies noted that this was already concluded by SA2 and one company quoted the relevant excerpt from 23.501.
Proposal 6: RAN2 understand that network nodes maintain only one capability ID for the UE at a given time (no spec impact).
Q6: When one network node provides the capabilities to another, does it need to select a capability ID that aligns with the filter in use by the second node?  If so, what criteria does it use?
	Company
	Yes/No
	Comments

	Qualcomm Incorporated
	No
	It is up to the second node to see if the UE capability associated with the UE Capability ID is derived based on a filter suitable for the second node.

	Nokia
	No
	In our view, as SA2 recommends the use of “PLMN-wide” filter  However if the case of multiple zones with different filter needs addressing, we need to consider signalling multiple ID and in that case the receiver of these Multiple IDs may choose to  derive the UE radio capabilities by considering a merge/union of the set of capabilities that these IDs represent.

	CATT
	No
	Both manufacturer-assigned ID and PLMN-assigned ID may be available. However, only one PLMN-assigned ID per PLMN is valid for a UE at a time. The network node can just provide the PLMN-assigned ID for the PLMN to another node, and the second node can know the UE capability according to the UE capability ID. If the filter is not the same, the second node can trigger the enquiry procedure.

	NTT DOCOMO
	No
	Agree with Qualcomm

	MediaTek
	No
	Agree with Qualcomm.

	OPPO
	No
	Agree with Qualcomm

	Spreadtrum
	No
	If the target node is using a different filter with the source node, it may ask the source node to get the corresponding UE capabilities and send to target node.

	Ericsson
	No
	Agree with QC.  

	Huawei
	No
	If the target RAN node finds that the capability ID is not suitable due to the used filter, the target RAN node should be able to re-enquiry UE radio capability.

	Samsung
	No
	Alike indicated by Qualcomm, the receiving RAN node can handle receiving an identity associated with an incorrect filter. Source node should provide capability identity corresponding to actual dynamic capability version (as we think receiving RAN node cannot determine whether capabilities concern correct dynamic version)

	ZTE
	No 
	Agree with Qualcomm.

	Intel
	No
	The NW only has one ID that is provided by the UE and this is transferred to the target node.  If this does not match the filtering needs of the target, it has to enquire the capability again.

	
	
	

	
	
	

	
	
	



Rapporteur’s summary: All companies indicated that this scenario does not arise.  This is also consistent with the majority answer to Q5 above, which implies that the source network node would only have one ID to indicate to the target network node.  The rapporteur understands that nothing needs to be captured in this respect.
Need for RRC transfer of capability ID
Based on the discussion at RAN2#106, there may be different understandings between companies on whether the RRC transfer of the PLMN-assigned capability ID is ever needed.  If the capability ID is sent as part of the registration procedure, it could be interpreted that the core network always has the UE capability ID and the gNB/eNB could receive the ID as part of the UE context from the AMF/MME.
The case may need to be considered that the UE initially provides an ID that is not understood by the core network (e.g., a new model UE may not have had its capability provisioned in all networks’ databases yet, a roaming UE of an “exotic” model may not be in the serving network’s database, etc.).  In this case the network might need to retrieve the UE capability by legacy means (this could be the prelude to sending the UE a PLMN-assigned ID).
Q7: Can it be assumed that the CN always holds the UE capability ID as part of the UE context, if the UE has an ID available that is understood by the CN?
	Company
	Yes/No
	Comments

	Qualcomm Incorporated
	No
	We should not assume this.
Some mechanism via NAS signalling to request the UE to discard PLMN-assigned UE Capability ID is necessary. 

SA2 has made the following agreements at SA2#134:
· The network can trigger the UE to delete all stored PLMN-assigned UE radio capability ID(s) for the serving PLMN by sending a “PLMN-assigned UE radio capability ID deletion indication” in the ATTACH ACCEPT message or in the TRACKING AREA UPDATE ACCEPT message. In this case, if the UE has an applicable manufacturer-assigned UE radio capability ID, the UE shall initiate a tracking area updating procedure and indicate that it has an applicable UE radio capability available.

	Nokia
	No
	If a PLMN assigned ID is provided to the UE, the PLMN is assumed to understand this ID. However, if database corruption occurs in the PLMN or the PLMN changes assignment algorithm, or the PLMN swaps out the data based for another, or for any reason it loses information of what IDs were assigned and what they represent, a mechanism is needed to recover from this. SA2 at SA#134 there was agreement to task CT4 with the definition of this solution. From Nokia perspective the right solution to resolve the database loss case is to include in the PLMN assigned UE radio capability ID a database version/restart counter indicator that allows detection that an old ID value was sent by the UE and this triggers the PLMN to provide anew value. Note that it is not advisable to flush from all network caches the stored old IDs as this helps to recover without triggering always UE capability enquiry.
We disagree with the Qualcomm statement above as this was not assumed to address the database corruption issue, rather the transition from PLMN assigned ID to UE manufacturer assigned ID.

	CATT
	No
	Agree with QC.

	NTT DOCOMO
	No
	Agree with Qualcomm. The data base loss commented by Nokia is a sort of the abnormal cases and so it should be handled by NW without involving UE.

	MediaTek
	No, but
	We agree that Qualcomm identify a case where the UE has an ID available (the manufacturer-assigned ID) that may be understood by the network, but has not yet been indicated to the network.  However, we also understand that this situation would normally be resolved by the network requesting UE capability (by RRC signalling) and the UE indicating the manufacturer-assigned ID to the network, so it should be a transient case.

	OPPO
	No
	Normally, the network should store the ID with context after attach. But we can’t not deny there is some abnormal case in network side.

	Spreadtrum
	No
	We agree with Qualcomm’s case and we also think other abnormal cases need to be handled, like manufacturer-assigned data base corruption or other database corruption.

	Ericsson
	No
	The assumption in the question is not required. The mechanism to retrieve UE capabilities initially via ID mapping is already set. If the mapping is not available, network request the capabilities via enquiry message.

	Huawei
	Yes/No
	It is captured in 23.501 as below:

“	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.”
So in normal case the network should store the UE Cap ID assigned by itself, but we cannot exclude some scenarios where the database in the network is corrupted due to some unexpected reason. In that case the network may not know the ID assigned by itself.

	Samsung
	Yes
	As inidicated by Huawei, we assume that a capability identity indicated by UE would normally be stored in CN i.e. there should normally be no need for RAN to initiate retrieval from the UE 

	ZTE
	No 
	Agree with Qualcomm.

	Intel
	No, but
	We agree with MediaTek’s views. Also this may not affect the UE functional logic, as the UE would just send the ID to the NW, and if the NW cannot use the ID for any reason, the legacy means of capability retrieval will be used.  So from UE perspective, this should not have any impact. 

	
	
	

	
	
	

	
	
	



Rapporteur’s summary: 10 of the 12 respondents indicated some form of “no”, but these responses refer to two main exceptional cases:
1. The UE has a manufacturer-assigned ID available, but the network has not yet requested it (e.g. the UE provided a PLMN-assigned ID at registration that was not understood by the serving network).  Some companies commented that this should be a transient scenario since the network can then request the capability, but this seems also to depend on whether the (manufacturer-assigned) ID may be transferred in RRC signalling (see Q9 below).
2. An abnormal case such as database loss occurs on the network side, resulting in the network losing the stored ID for the UE.
The remaining two companies indicated “yes” and “yes/no”, but acknowledged in the comments that this refers to the normal case and some exceptional cases on the network side may occur.  We conclude that under normal circumstances the CN should hold the UE capability ID if one is available, but some transient and abnormal cases may create exceptions.  The rapporteur understands that nothing needs to be captured in this respect.
Q8: If the UE has an ID available that is not understood by the CN, is the legacy procedure for RRC retrieval of UE capability (UECapabilityEnquiry/UECapabilityInformation) sufficient?  If not, please explain in the comments what the deficiency is.
	Company
	Yes/No
	Comments

	Qualcomm Incorporated
	Yes
	

	Nokia
	Yes
	However, this means not we are implying the right way to recover from database failure is to trigger PLMN-wide deletion of IDs at once.  See also response to Q7.

	CATT
	Yes
	

	NTT DOCOMO
	Yes
	

	MediaTek
	Yes
	

	OPPO
	Yes
	

	Spreadtrum
	Yes
	

	Ericsson
	Yes
	

	Huawei
	Yes/No
	For PLMN assigned ID, it is yes, the network could request capability by filter as legacy, but for manufacture assigned UE ID, we need to support a capability enquiry procedure without filter which is not supported by legacy procedure.

	Samsung
	Seems so
	It seems outside scope of RAN2 if there are exceptional/ failure cases in which CN has lost the capabilities associated with a capability identity (and without removing them from UE)

	ZTE
	Yes
	

	Intel
	Yes (but)
	As mentioned as part of response to Q3. Pasted below:
Please note that using RRC signalling brings two points that need discussion:
If the legacy means of capability retrieval is to be used using RRC (in case the filters associated with the PLMN based ID that UE has sent is not applicable), then can the UE can select and send a new capability ID corresponding to the filters received, as a response to the capabilityEnquiry RRC message? (we have an RAN2 agreement on this, but that was before the SA3 requirement that ID should be security protected). 

The UE has an implied requirement to store the PLMN ID based on the filters used (which we think is reasonable anyway)
Also this enhancement means that, for RACS to work, the RAN node needs to be implement this Rel-16 RACS feature (to allow the additional RRC signalling), while our earlier RAN2 agreements of having the NW assign the ID and UE provision of ID using NAS signalling were with (one of) intentions of making RACS work without RAN implementing this feature.

	
	
	

	
	
	

	
	
	



Rapporteur’s summary: All companies indicated some form of “yes” at least for the PLMN-assigned ID; one company understands that for the manufacturer-assigned ID there would be a need to support UECapabilityEnquiry without a filter.  One company pointed out that including the ID in the UECapabilityInformation message would mean that the RAN node needs to implement the RACS feature for it to work fully.  The rapporteur understands that nothing needs to be captured in this respect.
For the case discussed in Q8, it seems that the UECapabilityInformation does not need to be extended to carry a UE capability ID, since it applies when the network is retrieving the full capability because the provided ID was not understood.  Considering the RAN2 agreements, any transfer of the capability ID by the UECapabilityInformation message would apply only to a PLMN-assigned capability ID, and would apply to other use cases than the situation where the initial capability ID provided (if any) was not understood by the CN.
Q9: Are there any use cases where the UECapabilityInformation should carry a capability ID (rather than the full capability as signalled by legacy means)?
	Company
	Yes/No
	Comments

	Qualcomm Incorporated
	YesNO
	We do not see the need of it for the purpose of resolving filter mismatch, which is the focus of this email discussion.
We understand RAN2 discussed the possibility to signal UE Capability ID + UE capability delta. This discussion is still open and can be done via NAS or RRC.

	Nokia
	We see no benefit
	The signalling of the UE capabilities in a PLMN should be a rare event.  If however this is not rare it means that the filters in different RAN nodes attempt to extract information that is not available from existing stored capabilities in the network for the UE, which means then that different filters are used and also that the UE needs to store the filters associated to each ID. Exploring this delta signalling could be part of a future release once operational experience is gained.

	CATT
	Yes
	If we want to support delta signalling and UE capability ID-based compression, the ID is needed to report. 

	NTT DOCOMO
	No
	On the other hand, we also acknowledge that this question is the part of the other open objective on the need of delta signalling.

	MediaTek
	Yes
	We identify two cases:
· [bookmark: _GoBack]Delta signalling as noted by others
· The case where the initially indicated ID corresponds to the wrong filter, and the network needs to request a capability corresponding to the right filter
For the second case, we understand that if the ID provided in NAS signalling corresponds to the wrong filter, the network could request UE capability via RRC signalling and indicate the applicable filter.  If the UE has an ID available corresponding to this filter, it can use that ID in the response.

	OPPO
	Yes
	We also agree that there might be two cases including delta signalling and normal capability ID request e.g. for the right/new filter. Therefore, we agree the capability ID should be able to be carried by UECapabilityInformation

	Spreadtrum
	Yes
	We think there are two cases:
· To combine different containers under one UE capability ID. Some RAT containers can only be reported under LTE while same UE Capability ID can be used in LTE and NR. If UE got a PLMN-assigned ID in NR after UE Capability Transfer procedure, combining other RAT’s container under this ID is useful when UE roaming to LTE.
To provide the right UE Capability ID with a new filter. 

	Ericsson
	No
	We agree with Docomo, also delta signalling is not part of this email discussion. 

	Huawei
	Yes?
	This is the same issue as in 2.3., this would be useful is we don’t use solution in 2.2 to solve the issue of selection from multiple cap IDs. 
if the UE has multiple UE IDs for different regional filters, and if the UE reported ID is not suitable for the network due to filter mismatch, the network may re-enquiry the capability from the UE, in such case if the UE has an stored ID for this filter, the UE could indicate to network the ID instead of the capability. Since the network already know the capability for this ID. 

	Samsung
	Yes
	As expressed by MediaTek and Huawei, we assume there are cases in which RAN may initiate capability retrieval from the UE e.g. following UE mobility. The UE would include the capability identity if it has one matching the filter set in the enquiry

	ZTE
	Yes
	For the case where the initially indicated ID corresponds to the wrong filter, and the network needs to request a capability corresponding to the right filter, UE can then report a capability ID which matches the applicable filter.
Another case, as mentioned by Samsung, is that RAN can initiate capability retrieval from the UE following mobility and UE would include the matching capability ID based on the filter provided.

	Intel
	Yes? (but)
	We don’t think delta signalling is part of this email discussion.  However, we see other reasons for this signalling – please see our responses to Q3 and Q8.

	
	
	

	
	
	

	
	
	



Rapporteur’s summary: 8 of the 12 respondents indicated that there is a use case for including an ID in the UECapabilityInformation, with three use cases identified:
· Delta signalling (beyond the scope of this email discussion as noted by several companies)
· Filter mismatch (UE provides an ID corresponding to one filter, but the network needs to retrieve capability corresponding to a different filter; also applicable to UE mobility cases as noted by two companies)
· Combining different containers under one capability ID, so that additional RAT capability containers (e.g. transferred under LTE, where additional RAT capability containers different from NR are available) can be associated to an existing capability ID (e.g. assigned under NR)
The four companies who indicated that including the ID in the UECapabilityInformation is not necessary all referred to the delta signalling use case.
Proposal 7: Discuss whether the UECapabilityInformation message is extended to include a capability ID.
Signalling flows
For the case of capability ID transfer by NAS, the descriptions above suggest the following signalling flow.  (It seems to be outside RAN2 scope to decide the details of which network node performs the lookup in which circumstances.)


Q10: Is the signalling flow above accurate (at a stage 2 level) for the case that the ID is transferred by NAS?
	Company
	Yes/No
	Comments

	Qualcomm Incorporated
	No
	For 5GS, SA2 has agreed
· 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 as non-cleartext IE.
(This means that the entire Registration Request is included in NAS Security Mode Complete in case of initial registration.)

For EPS, SA2 has made the following agreements at SA2#133:
· The UE signals support for RACS in the UE network capability IE.
· If the UE supports RACS and has an applicable UE radio capability ID for the selected PLMN (either PLMN-assigned UE radio capability ID assigned by the selected PLMN, or manufacturer-assigned UE radio capability ID), the UE includes a flag in the ATTACH REQUEST message, then the network initiates a security mode control procedure to retrieve the UE radio capability ID, which is included by the UE in the SECURITY MODE COMPLETE message.
· If the UE supports RACS and has an applicable UE radio capability ID for the selected PLMN (either PLMN-assigned UE radio capability ID assigned by the selected PLMN, or manufacturer-assigned UE radio capability ID), the UE includes a flag in the TRACKING AREA UPDATE REQUEST message, then the network may initiate a security mode control procedure to retrieve the UE radio capability ID. In this case, the UE includes the UE radio capability ID in the SECURITY MODE COMPLETE message.

	Nokia
	No
	Agree with Qualcomm. The overall procedure is expected to be described and clear from the SA2 specifications.

	CATT
	No
	Agree with Qualcomm and Nokia.

	NTT DOCOMO
	No
	Agree on the comments received so far. 

	MediaTek
	No
	Agree with the comments above.

	OPPO
	No
	Agree with Qualcomm and consider that there have already been agreements in SA2 for the procedure.

	Spreadtrum
	No
	Agree with the comments above.

	Ericsson
	No
	We do not see RAN 2 impact on the signalling. 

	Huawei
	No
	We agree with Qualcomm

	ZTE
	No
	Agree with Qualcomm.

	Intel
	No
	Same view as Qualcomm. RACS should work in a RAN node that has not implemented this feature.

	
	
	

	
	
	

	
	
	

	
	
	



Rapporteur’s summary: All companies agree that the diagram is not aligned with SA2 agreements.  It is not clear that anything needs to be captured in relation to the NAS signalling flow.
Proposal 8: RAN2 do not capture the flow for ID provision by NAS signalling at the stage 2 level.
Q11: Are there any differences to the signalling flow at this level depending on whether the capability ID is manufacturer-assigned or PLMN-assigned?
	Company
	Yes/No
	Comments

	Qualcomm Incorporated
	No
	Please see our response in Q10.

	Nokia
	No
	Same view as Qualcomm.

	CATT
	
	In TS 23.501, the description of the difference to manufacturer-assigned or PLMN-assigned UE Radio Capability ID is“The type of UE Radio Capability ID (Manufacturer-assigned or PLMN-assigned) is distinguished when a UE Radio Capability ID is signalled.”Therefore, this issue is not needed to be discussed.

	NTT DOCOMO
	No
	Agree on the comments received so far.

	MediaTek
	No
	As noted above, the flow seems wrong.  However, we understand from the SA2 agreements that the behaviour is the same for the PLMN-assigned and manufacturer-assigned IDs.

	OPPO
	No
	From capability ID reporting perspective, there is no need to differentiate.

	Spreadtrum
	No
	Share the same view with OPPO.

	Ericsson
	No
	Same view as QC. 

	Huawei
	No
	No differences

	ZTE 
	No
	

	Intel
	No
	Same comments as the previous question. As an enhancement, we think the NW can request the type of ID it is interested in, in NAS signalling at registration.

	
	
	

	
	
	

	
	
	

	
	
	



Rapporteur’s summary: All companies agree that there are no differences in the flow depending on whether the ID is PLMN-assigned or manufacturer-assigned.  The rapporteur understands that nothing needs to be captured in this respect.
Q12: What is the signalling that handles step 1 in the flow in which the network indicates that it expects a capability ID?  (Possibilities could include broadcast signalling, a downlink message in the random access procedure, etc.)
	Company
	Comments

	Qualcomm Incorporated
	Please see our response in Q10. We do not think the step 1 is necessary.

	Nokia
	It should be clear from the NAS procedure whether the UE is in possession of a “valid” UE Capability ID or a Manufacturer assigned ID. SA2 is defining the mechanism to handle coexistence of IDs based on the fact the UE that has only manufacturer assigned ID signals it, if the UE has PLMN assigned ID and manufacturer ID, it signals PLMN assigned ID.

	CATT
	If the UE supporting RACS reports the UE capability ID and if the network doesn’t support this feature, the network will trigger UE capability enquiry procedure to get the UE capability. So there is no need for the network to indicate whether the network supports RACS or not.

	NTT DOCOMO
	Agree with Qualcomm, based on what has been specified in the SA2 specs so far.

	MediaTek
	Given the SA2 conclusions, we agree that step 1 is not necessary.

	OPPO
	Agree with previous comments so far. However, if the capability ID is reported via RRC signalling, e.g. UECapabilityInformation, whether the UE needs to know which one to report, the capability ID or all the capabilities requested.

	Spreadtrum
	Agree that step 1 is not needed. As for the question from OPPO, we think there are some benefits to let the UE knows either the Capability ID or the all the capabilities filtered by the filter/filter ID or both the Capability ID and some container requested.

	Ericsson
	Agree with QC. 

	Huawei
	It is useful to avoid a UE to report cap ID (no need to differentiate PLMN assigned or UE manufactures based ID ) to a network not supporting this function, but this indication should be included in NAS procedure after the UE indicate it has Cap ID to CN.

	ZTE
	We have similar view with OPPO. The step 1 is only needed in case the capability ID is transferred through RRC signaling. 

	Intel
	As commented in previous questions, we think NW indication (but in NAS signalling) is important in reducing additional signalling overload. Please note that this is not in step-1 from the above figure.

	
	

	
	

	
	

	
	



Rapporteur’s summary: All companies agree that for the case of NAS signalling step 1 as shown is not necessary (this function is handled by NAS signalling as already agreed in SA2).  Three companies identified that such a function may, however, be necessary in case the ID is transferred by RRC signalling.  Considering proposal 9 above, it seems necessary to extend the UECapabilityEnquiry to indicate if an ID may be sent in the UECapabilityInformation.
Proposal 9: If the UECapabilityInformation message is extended with a capability ID, extend the UECapabilityEnquiry message with an indication of whether the network expects a capability ID in the responding UECapabilityInformation.
For the case of legacy transfer of capabilities followed by a capability ID assignment, the actual RRC procedure for capability transfer seems unaffected, but an additional step to assign the capability ID is required, as shown in the following signalling flow:


Q13: Can RAN2 confirm the flow above, i.e. a legacy instance of the RRC UE capability transfer procedure followed by an additional RRC message (which could be a separate procedure) to assign the capability ID?
	Company
	Yes/No
	Comments

	Qualcomm Incorporated
	No
	SA2 has made the following agreements at SA2#134:
· The network can assign a PLMN-assigned UE radio capability ID to the UE in the ATTACH ACCEPT message or in the TRACKING AREA UPDATE ACCEPT message.

	Nokia
	No
	Same view as Qualcomm.

	CATT
	No
	SA2 has introduced the capability ID assignment in NAS message. Since UE capability ID is assigned by UCMF, there isn’t requirement to introduce capability ID assignment procedure in RRC message. 

	NTT DOCOMO
	No
	Agree on the comments received so far.

	MediaTek
	No
	Agree with the previous comments.

	OPPO
	No
	Agree with Qualcomm, and the ID assignment is finished by UCMF not RAN.

	Spreadtrum
	No
	SA2 introduced the capability ID assignment procedure in NAS layer, currently we don’t see there is any need to define AS layer assignment procedure.

	Ericsson
	No
	ID assignment is over NAS. 

	Huawei
	No
	We have agreed to use NAS for Cap ID assignment, there is no RRC message for Cap ID assignment.

	Samsung
	No
	Agree that Cap ID assignment is handled at NAS

	ZTE
	No
	ID assignment is over NAS.

	Intel 
	No
	ID handling is using NAS

	
	
	

	
	
	

	
	
	



Rappporteur’s summary: All companies agree the flow is in error (the capability ID assignment is handled by NAS).  The rapporteur understands that nothing needs to be captured in this respect.
Q14: If the answer to Q13 was no, what changes need to be made to the flow?
	Company
	Comments

	Qualcomm Incorporated
	No change at all.

	Nokia
	Change message 3 as this assignment is from AMF. The UE capability enquiry procedure should not be impacted by RACS (other than segmentation). There is no AS level assignment of ID like indicated by step 3. However if step 3 implies this is a message carrying NAS information (ATTACH ACCEPT message or in the TRACKING AREA UPDATE ACCEPT message. Or UE CONFIGURATION UPDATE command etc) then this should be clarified.

	CATT
	Delete message 3.

	NTT DOCOMO
	No change from Rel-15 spec, i.e. the 3rd message is not necessary.

	MediaTek
	In light of the SA2 conclusions, agree with Nokia.  We tend to think this NAS procedure doesn’t need to be captured in RAN2 even at a stage 2 level.

	OPPO
	No message 3

	Spreadtrum
	The message 3 is not needed.

	Ericsson
	No changes required. 

	Huawei
	See the comment for the previous question

	Samsung
	No changes to RRC are needed concerning UE cap ID assignment. However, there may be changes to the RRC procedure related to Q9

	ZTE
	No changes required.

	Intel
	Step 3 is not needed. (NAS provides the signalling for assignment).

	
	

	
	

	
	



Rapporteur’s summary: All companies understand that there are no changes needed to the RRC signalling concerning capability ID assignment.  The rapporteur understands that nothing needs to be captured in this respect.
Conclusion
This email discussion led to the following proposals:
Proposal 1: The UE sends a single capability ID to the network.
Proposal 2: Send an LS to SA2 to clarify whether the requirement to store multiple PLMN-assigned IDs relates only to IDs from different PLMNs.
Proposal 3: Discuss whether anything is captured in RAN2 specifications at stage 2 level regarding the UE’s selection of IDs to indicate.
Proposal 4: RAN2 assume that no filter is provided for the case of ID transfer in NAS signalling (e.g. prior to the Registration Request message).  This point can be confirmed with SA2.
Proposal 5: The existing filter in the UECapabilityEnquiry is maintained.  Whether to transfer the UE capability ID in the UECapabilityInformation message can be further discussed (under Q9 below).
Proposal 6: RAN2 understand that network nodes maintain only one capability ID for the UE at a given time (no spec impact).
Proposal 7: Discuss whether the UECapabilityInformation message is extended to include a capability ID.
Proposal 8: RAN2 do not capture the flow for ID provision by NAS signalling at the stage 2 level.
Proposal 9: If the UECapabilityInformation message is extended with a capability ID, extend the UECapabilityEnquiry message with an indication of whether the network expects a capability ID in the responding UECapabilityInformation.
Proposals 2 and 4 indicate that an LS to SA2 is needed; a draft is provided in [2].
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