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1 Introduction
In RAN2#97 meeting, RAN2 discussed the capability issue and agreed:
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.

In this paper, we will further discuss the UE temporary access capability restriction.
2 Discussion
According to the conclusions in RAN2#97 meeting, UE access capability can be divided into two parts: static capability and temporary capability restrict. Only static capability is stored in NG core and capability temporary restrict is unseen to the NG core. We assume that LTE UE static capability mechanism is as the baseline for NR static capability, e.g. if the NG core stores the UE static capability, the gNB can obtain the static capability via the UE context setup request message. 
Temporary capability restrict may occur in any UE state. However, when the UE is in idle/inactive state, it is unnecessary to immediately send the temporary capability restriction update to the gNB since there is no data transmission between the UE and the network. The UE can use e.g. sharing hardware capability without gNB confirmation. 
Proposal 1: When the UE is in idle/inactive state, the change of temporary capability restriction does not trigger the temporary capability restriction update procedure.
When the UE enters the idle state, the gNB releases the UE context, including the UE temporary capability restriction. Therefore, when the idle UE enters the connected mode, the temporary capability restriction should be sent to the gNB. There are two possible methods:
· Alt1: the temporary restriction information is sent to the gNB during RRC connection setup procedure.
· Alt2: After RRC connection setup procedure, the UE initiates the UE temporary capability restriction update procedure.

For Alt1, the signalling numbers are less and the gNB can obtain the information earlier. We have a little preference to Alt1. 
Proposal 2: When the UE enters connected mode from idle mode, the UE temporary capability restriction is sent to the gNB during RRC connection setup procedure.

When the UE enters connected mode from inactive mode, if the temporary capability restriction does not change, the UE does not need to report it again since the network stores the UE context including the UE temporary capability restriction. Certainly, the new gNB needs to fetch the temporary capability restriction from the old anchor gNB. 
Proposal 3: When the UE enters connected mode from inactive mode, the UE temporary capability restriction is sent only when the restriction is changed.
Proposal 4: When the UE enters connected mode from inactive mode, the UE temporary capability restriction is sent to the new gNB via context fetch procedure.
If the temporary capability restriction is changed, there are two alternatives:
· Alt 1: only report the changed part, i.e. delta signalling

· Alt 2: always report the whole temporary capability restriction information

We think that Alt 2 is simple. It is also applicable for the temporary capability restriction update for connected mode.
Proposal 5: The whole UE temporary capability restriction is always sent when needed.
In the handover scenario, the target gNB needs to obtain the UE temporary capability restriction. It should transferred upon handover procedure.
Proposal 6: Upon handover, the UE temporary capability restriction is sent to the target gNB via handover preparation message.
Since there are many reasons for capability restriction, e.g. in the case of WLAN problem, the user wants to access the home WLAN while the WLAN chipset is being used for LWA, or maybe just the interference cause by CA configuration. UE may need to indicate the cause of that the UE initiates the capability restriction, or maybe the recommendation which benefits for the network making the right decision and right action.
Proposal 7: Cause value and recommendation from the UE should be included, which helps the network to make the right decision.
Different from static access capability which is sent just one time in the radio interface upon power on, the restriction information may be changed relatively frequently. In order to reduce the signalling overhead and decrease the complexity, restriction category can be introduced, e.g. WLAN related capability can be one category. The UE reports the restriction category number to the gNB. If category number is not sufficient, some detailed information can also be included, but as less as possible.

Proposal 8: Restriction categories are defined and standardised taking the compromise between the flexibility and complexity into account.

For prevent frequent restriction update which causes significant signalling overhead, prohibit timer can be introduced.
Proposal 9: Introduce prohibit timer to prohibit frequent restriction update. 

Regarding the network side, the network may do reconfiguration based on the UE request, but for some reasons, the network may not react, i.e. we can only describe the UE recommendation, shall not add network mandatory requirement. 
Proposal 10: The network action about the UE request shall be left the network implementation.
3 Conclusion

In this paper we discuss the UE NR capability handling and propose:
Proposal 1: When the UE is in idle/inactive state, the change of temporary capability restriction does not trigger the temporary capability restriction update procedure.

Proposal 2: When the UE enters connected mode from idle mode, the UE temporary capability restriction is sent to the gNB during RRC connection setup procedure.

Proposal 3: When the UE enters connected mode from inactive mode, the UE temporary capability restriction is sent only when the restriction is changed.
Proposal 4: When the UE enters connected mode from inactive mode, the UE temporary capability restriction is sent to the new gNB via context fetch procedure.
Proposal 5: The whole UE temporary capability restriction is always sent when needed.
Proposal 6: Upon handover, the UE temporary capability restriction is sent to the target gNB via handover preparation message.
Proposal 7: Cause value and recommendation from the UE should be included, which helps the network to make the right decision.
Proposal 8: Restriction categories are defined and standardised taking the compromise between the flexibility and complexity into account.

Proposal 9: Introduce prohibit timer to prohibit frequent restriction update. 

Proposal 10: The network action about the UE request shall be left the network implementation.
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