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1. Introduction
In RAN2#105bis, the LS [1] from SA2 are treated. In the LS, SA2 asked RAN2 whether PLMN-wide filters to the RAN could be a reasonable approach. RAN2 responded this question in [2] to explain that it should be possible for the network to use different filters in different parts of the PLMN. And PLMN-wide filter, i.e. using the same filter in the entire PLMN, is also an option that could be used. 
Bases on the response from RAN2, SA2 reuses the legacy UE capability enquiry procedure for handover between gNB/eNB with different filters. And re-allocation of a network-assigned UE Capability ID is needed. 
In RAN2, some companies provided the solutions on gNB/eNB wide filters [3] [4] [5] [6], e.g. the UE associates the UE Capability ID with the filter used for capability enquiry or introducing filter ID etc. All the solutions can’t avoid the extra signaling overhead caused by the mobility between gNBs/eNBs with different filters. In this contribution we will analyze on the impacts of gNB/eNB wide filters, and propose to support PLMN-wide filters in Rel-16. 
2. Discussion
1. 
2. 
[bookmark: OLE_LINK11][bookmark: OLE_LINK10][bookmark: OLE_LINK20][bookmark: OLE_LINK21][bookmark: OLE_LINK565][bookmark: OLE_LINK566]From RAN2 perspective, the UE capability filter is gNB/eNB-specific. It means that the UE shall use different UE capability IDs in the gNB/eNBs with different filters. 
When gNB/eNB wide filter is used, during handover procedure or /resume in another gNB/eNB cases, since the target gNB/eNB doesn’t know whether the filter is the same as that of the source gNB/eNB, it needs to initiate UE capability enquiry procedure with its own filters. If the UE capability enquired from the target node is different from the UE capability received from the source gNB/eNB, re-allocation of a network-assigned UE Capability ID procedure should be triggered. Both procedures lead to extra signaling overhead. If the UE frequently moves between the different filter gNB/eNBs, this may cause large amount of signaling. It will reduce the gain of capability ID based solution.
When gNB/eNB wide filter is used, the gNB/eNB shall initiate UE capability enquiry procedure when the filter is changed every time. The frequent UE capability enquiry procedures increase the signaling overhead. This issue is difficult to avoid, since both UCMF and gNB/eNB would not store UE capability IDs associated with other filters of non-serving gNB/eNB, i.e. they only care the network-assigned UE Capability ID which associated with current serving gNB/eNB. It implies the UCMF and gNB/eNB don’t store additional network-assigned UE Capability IDs with other filters for the UE.
Observation 1: gNB/eNB wide filter may lead to large amount of signaling overhead during handover/resume procedure.
The other issue of gNB/eNB wide filter is how to perform the network-assigned UE capability ID selection during registration or attach procedure. Two cases can be considered:
Case 1): Only one network-assigned UE capability ID per PLMN is stored in the UE;
Case 2): Multiple network-assigned UE capability IDs per PLMN are stored in the UE.
For case 1), the UE shall report the stored network-assigned UE capability ID of serving PLMN. If the UE stored network-assigned UE capability ID doesn’t match the filter of serving gNB/eNB, the UE capability enquiry procedure would be triggered. It will increase the signaling overhead. 
Observation 2: If the UE only stores one network-assigned UE capability ID per PLMN, the UE stored network-assigned UE capability ID may not match the filter of serving gNB/eNB when gNB/eNB wide filter is used.
For case 2), it means the UE shall select one network-assigned UE capability ID. There are two approaches to assist the UE perform UE capability ID selection:
Approach 1: the network indicates the filter to the UE before registration;
Approach 2: the UE associates UE Capability ID with the gNB/eNB or filters.
For approach 1, in email discussion [7] before RAN2#107, the issue of how to indicate the filter to the UE is discussed, four options are:
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) The filter is provided via legacy procedure, i.e. provide filters in UE capability enquiry message.
During this email discussion, most companies understood that no filter is provided to the UE prior to the Registration Request message. If so, approach 1 could not be used.
For approach 2, the UE may select the network-assigned UE capability ID associated with the serving gNB/eNB or filters. When UE attaches or register to the network via a gNB/eNB which isn’t associated with the stored network-assigned UE capability ID, the UE doesn’t know how to select the network-assigned UE capability ID. If manufacturer-assigned UE capability ID is used for this case, it will contrary to the SA2’s agreement (if the UE has the PLMN-assigned ID, it should use it first).
Furthermore, in RAN2#107, the agreement that the UE does not associate UE Capability ID with the filter used during capability enquiry is made.
	Agreement:
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)


Associating UE Capability ID with a gNB/eNB is the similar as associating UE Capability ID with the filter. Therefore, it should also not be supported either.
Observation 3: If the UE stores multiple network-assigned UE capability IDs per PLMN, the UE doesn’t know how to perform the network-assigned UE capability ID selection during registration or attach procedure when gNB/eNB wide filter is used.
From above analysis, gNB/eNB wide filter may lead to additional signaling overhead during handover/resume procedure. Furthermore, there would be many issues to be discussed for gNB/eNB wide filter case. Considering objectives of RACS WI, the complexity and signaling overhead caused by gNB/eNB wide filter, and the WI completion timeline, it is better to only support the PLMN-wide filter in Rel-16. Any enhancements or optimizations can be considered in later releases.
Proposal 1: Only PLMN-wide filter is supported in Rel-16.
Proposal 2: A LS should be sent to SA2 and RAN3 if only PLMN-wide filter is supported in Rel-16.  
3. Conclusion
In this contribution, we primarily analyzed the gNB/eNB wide filter impacts and gave the following observations and proposals:
Observation 1: gNB/eNB wide filter may lead to large amount of signaling overhead during handover/resume procedure.
Observation 2: If the UE only stores one network-assigned UE capability ID per PLMN, the UE stored network-assigned UE capability ID doesn’t match the filter of serving gNB/eNB when gNB/eNB wide filter is used.
[bookmark: _GoBack]Observation 3: If the UE stores multiple network-assigned UE capability IDs per PLMN, the UE doesn’t know how to perform the network-assigned UE capability ID selection during registration or attach procedure when gNB/eNB wide filter is used.
Proposal 1: Only PLMN-wide filter is supported in Rel-16.
Proposal 2: A LS should be sent to SA2 and RAN3 if only PLMN-wide filter is supported in Rel-16.
If RAN2 agree to send a LS to SA2 and RAN3, a draft LS in [8] can be used as the initial version.
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