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Introduction
In RAN2#97, RAN2 discussed about UE capability and the following agreements were captured, 
Agreements:
1: following issues should be considered in NR design (e.g. capabilities) with general solution:

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

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

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

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. 

FFS To which capabilities it may apply and how the limitation is expressed to the gNB.

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

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

Discussion
1. Consideration of UE Capability Change/Update
In last meeting, RAN2 defined three issues that should be considered in NR design. We think that the UE capability is neither changed nor updated because we do not see the benefit of allowing UE capability update. If the concerned problem is resolved after a short time, the UE capability update will just increase signalling overhead for such update procedure whenever the needs of capability restriction has arisen or resolved. In addition, the UE may always revert from the restricted capability to normal capability whenever the UE re-enters RRC_CONNECTED. Therefore, we do not prefer UE capability change/update.

Observation 1: If the UE capability update is supported for capability restriction, the UE capability should be changed whenever capability is restricted or fully utilized. Thus, the UE capability change/update would increase signalling overhead.
Proposal 1: Temporary capability restriction should not update actual UE capability.
2. Solution for NR Design Issues
Above the agreements, there are three issues to address in NR, i.e. hardware sharing, interference and exceptional UE issues. However RAN2 actually have already discussed these issues and made some methods to resolve in LTE specification. IDC mechanism was made for hardware sharing and interference problem. PPI was made for exceptional UE issues. In addition, the overheating problem is currently under discussion. 

In NR, if the problems occur, the UE could provide an assistance information to decrease or increase utilization of the actual UE capability. Then, the gNB would configure the UE based on the assiatance information to resolve the problems. 

When it comes to the assistance information, either detailed configurations or just an indication to UE status could be considered. The example is described as below:
· Detailed configuration: CA or DC disabled/enabled, MIMO configuration change, etc.
· Simple Indication: Lower performance or Higher performance in the coverage of UE capability
In our view, signalling of detailed configurations to gNB is too much, so that it could just increase signalling overhead. Whether to de-configure CA, DC or MIMO should be left to gNB decision. UE should not determine which configuration should be removed to resolve the problems. Therefore, we’d prefer to use the assistance information as a simple indication to UE status. This simple indication is used for gNB to trigger reconfiguration e.g. for downgrading performance by de-configuring CA, DC or MIMO. 
Proposal 2: The UE indicate assistant information to decrease or increase utilization of the actual UE capability.
Proposal 3: A simple indication is included in the assistance information to decrease or increase utilization of the actual UE capability. Then, the gNB decides detailed configuration how to downgrade or upgrade the UE performance.
Furthermore, we assume that when UE goes to RRC_IDLE, the gNB will remove the assistance information. It is because the concern problem may not continue to occur in the next RRC connection. Thus, the gNB need not store the assistance information for the next RRC connection.
Proposal 4: If UE goes to RRC_IDLE, the gNB should remove the assistance information related to Temporary Capability Restriction.
Conclusion

In conclusion, we propose the followings: 
Observation 1: If the UE capability update is supported for capability restriction, the UE capability should be changed whenever capability is restricted or fully utilized. Thus, the UE capability change/update would increase signalling overhead.
Proposal 1: Temporary capability restriction should not update actual UE capability.
Proposal 2: The UE indicate assistant information to decrease or increase utilization of the actual UE capability.
Proposal 3: A simple indication is included in the assistance information to decrease or increase utilization of the actual UE capability. Then, the gNB decides detailed configuration how to downgrade or upgrade the UE performance.
Proposal 4: If UE goes to RRC_IDLE, the gNB should remove the assistance information related to Temporary Capability Restriction.
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