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1. Introduction

 Temporary restriction of UE capabilities for SA NR was discussed in RAN2 #97 and the following agreements and one FFS were achieved:

	Agreements

1) 1:  Following issues should be considered in NR design (e.g. capabilities) with general solution:

2) 
Issue 1: Hardware sharing between NR and other things, e.g. WLAN, BT, GPS, etc; 

3) 
Issue 2: Interference between NR and other things, e.g. WLAN, BT, GPS, etc; 

4) 
Issue 3: Exceptional UE issues (e.g. overheating problems).

5) 2: The UE radio access capabilities are static and the change is just to temporarily (e.g. under network control) limit the availability of some capabilities, e.g. due to hardware sharing, interference or overheating. 
6) FFS: To which capabilities it may apply and how the limitation is expressed to the gNB.

7) 3: The temporary capability restrict should be transparent to the NG core, i.e. only static capability is stored in the NG core.

8) 4: The UE signals the temporary capability restriction request to the gNB.


So far the agreements about temporary capability restriction are quite general, even for Stage 2, how this new procedure (i.e. the UE signals the temporary capability restriction request to the gNB) will be performed in SA/NSA NR is not very clear. Therefore in this contribution, we intend to discuss the procedure about how the temporary capability restriction should be performed for both SA and NSA NR.

2. Discussion
2.1  Temporary Capability Restriction for SA NR

For SA NR, the following issues need to be discussed and clarified:

Issue 1: For the newly introduced procedure, how does UE report the temporary capability restriction? I.e. could UE initiate the report automatically or only after a gNB request?

In SA NR deployment, gNB always needs to acquire the newest UE capability including UE’s temporary capability restriction, otherwise it cannot accurately manage and schedule the UE. 

In our opinion, the above two options both have their related use case, e.g. when a non-3GPP network wants to use some UE capabilities, the UE should report the occupation request to gNB; when gNB wants to initiate some scheduling, it could request the UE to report the current status of the given or overall UE capabilities for guaranteeing the scheduling can be correctly executed. In order to synchronize the status of UE capability between UE and gNB,
Proposal 1: Both UE and gNB could trigger the report about temporary capability restriction of the UE.
Issue 2: For both "UE capability transfer" and the new procedure, when receiving the enquiry from gNB while some UE capabilities are being restricted, does UE report them?

When receiving the UECapabilityEnquiry message or the new request message from gNB and some UE capabilities are already being occupied (e.g. by BlueTooth), does UE still report the original static capabilities (i.e. as in LTE) with the temporary restriction information, or does the UE not report the occupied part of capabilities as this part is not being supported? Though the selection seems related to which and how the capabilities may be restricted, however, it is clear that the former option makes gNB acquire the comprehensive information of UE capabilities and hence control the UE better, e.g. gNB can resume the given part of occupied capabilities when there is a requirement. Therefore,

Proposal 2: Even if some capabilities are being restricted, UE reports the full capabilities in UECapabilityInformation message (perhaps with the necessary temporary restriction information) as gNB enquired. 

Issue 3: When UE reports the capabilities which are temporarily restricted, how detailed the information will be?

As presented by some companies, for the capabilities which are temporarily restricted, the UE could only use a simple indication corresponding to the restricted capabilities to indicate those capabilities cannot be used by gNB for now, or, UE may send some more information, e.g. cause/ recommendation/ performance, to assist gNB for better management. However, since the statement of temporary capabilities restriction may very complicated and usually related to non-3GPP system, we doubt whether more information is really helpful. Therefore,

Proposal 3: A simple indication to indicate which capabilities are being restricted to gNB is sufficient, unless there is other information proven to be really helpful.

Issue 4: When receiving the temporary capability restriction information from UE, what's the gNB's response, i.e. could gNB reject or accept?

So far, how the new agreed procedure (i.e. the UE signals the temporary capability restriction request to the gNB) will be performed in SA is not very clear, i.e., whether gNB can reject the request message from UE or not.
There may be many cases that need to be considered, e.g. 1) when UE accesses to gNB, some capabilities are already being occupied by a non-3GPP system; 2) during the period when UE the maintains the RRC connection with gNB, a non-3GPP system wants to use some capabilities, and the given capabilities may or may not being used by the gNB... Therefore, for comprehensive and effective management of gNB, we propose:

Proposal 4: For SA NR, when receiving the temporary capability restriction request from UE, gNB can accept or reject it.

To be clearer, we illustrate the example temporary capability restriction and resume procedures in the following figures:
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Fig 1 Temporary Capability Restriction procedure
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Fig 2 UE Capability Resume procedure

2.2  Temporary Capability Restriction for NSA NR
For NE-DC, based on the agreements, the UE could signals the temporary capability restriction request to the NR MgNB, the issue here is:

Issue 5: When MgNB is making the accept/ reject decision, does MgNB need to consider the status of SeNB?

Since it is up to MN to make the decision on how to resolve the capability dependency, we think MgNB could decide to accept or reject the temporary capability restriction request from UE directly, however, in order to avoid exceeding the use of UE capabilities, we think that before MgNB responds to the UE, MgNB should indicate the temporary capability restriction, possibly with the re-split of the MR-DC specific capabilities, to SeNB. The procedure could be seen in Fig 3 (also just an example).
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Fig 3 Temporary capability restriction procedure in NE-DC
Proposal 5: For NE-DC, when deciding to accept the temporary capability restriction request from UE, MgNB shall coordinate with SeNB before responding to the UE.
For EN-DC and NGEN-DC, the RRC procedure of temporary capability restriction is not supported in legacy LTE, and it seems not appropriate to introduce the new RRC procedure into LTE specification considering the additional complexity. However, thanks to the SRB3, the temporary capability restriction procedure could be performed, i.e. NR SgNB could receive the temporary capability restriction request message from SRB3, then forward this message to LTE MeNB to let MeNB make the decision as in the above analysis for NE-DC. The example procedure could be seen in Fig 4.
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Fig 4 Temporary capability restriction procedure in EN-DC or NGEN-DC
Proposal 6: For EN-DC and NGEN-DC, the temporary capability restriction procedure should be performed via SCG SRB (i.e., SRB3).
3. Conclusion
It is proposed that RAN2 discuss and adopt on following observations and proposals:

Proposal 1: Both UE and gNB could trigger the report about temporary capability restriction of the UE.
Proposal 2: Even if some capabilities are being restricted, UE reports the full capabilities in UECapabilityInformation message (perhaps with the necessary temporary restriction information) as gNB enquired. 

Proposal 3: A simple indication to indicate which capabilities are being restricted to gNB is sufficient, unless there is other information proven to be really helpful.

Proposal 4: For SA NR, when receiving the temporary capability restriction request from UE, gNB can accept or reject it.

Proposal 5: For NE-DC, when deciding to accept the temporary capability restriction request from UE, MgNB shall coordinate with SeNB before responding to the UE.
Proposal 6: For EN-DC and NGEN-DC, the temporary capability restriction procedure should be performed via SCG SRB (i.e., SRB3).
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