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Discussion and Decision
1      Introduction
During NR SI phase, the following has been agreed and captured in TR. 
	5.5.6
UE capability retrieval framework

The UE reports its UE radio access capabilities which are static at least when the network requests. The gNB can request what capabilities for the UE to report (e.g. similar band and band combination requests in LTE). The change of UE capabilities is just to, temporarily (e.g. under network control), limit the availability of some capabilities, e.g. due to hardware sharing, interference or overheating. The temporary capability restrict should be transparent to the NextGen Core. Namely, only static capability is stored in the NextGen Core. The UE signals the temporary capability restriction request to the gNB.
NOTE:
It is FFS to which capabilities the restriction may apply and how the limitation is expressed to the gNB. The details are to be finalized in Stage-3.


In this contribution, we discuss some remaining aspects with respect to the temporary capability restriction. 

2      Discussion
Issue 1: when is the UE allowed to restrict the UE capability?
We can assume interference/overheating issues happen in active state only. For example, in case of overheating issue, it would happen when the operating data rate is very high or advanced receiver/MIMO schemes are used, which is mainly for connected mode operation. Interference issue is also problematic when the UE actually receives and transmits actively. On the other hand, hardware sharing issues can happen in any state and NR UE can determine the limitation of NR UE capability due to hardware sharing. For example, WLAN can be enabled regardless of NR UE state and it can limit the number of RF chains that the UE can use. 
Proposal 1: The UE is allowed to restrict UE capability regardless of NR UE state.
Issue 2: when is the UE allowed to indicate the temporary capability restriction? 

Although the UE may restrict NR capability regardless of NR UE state, the reporting is possible only when the UE is in connected mode where the UE can send an RRC signaling message to the gNB. Furthermore, it doesn’t seem necessary for the UE to initiate RRC connection setup to indicate the temporary UE capability restriction. 
Proposal 2: The UE sends the temporary capability restriction indication in RRC connected state.
For the case where the restriction was present in idle mode, the following options may be possible depending when exactly the UE can sends the temporary capability restriction indication assuming the temporary capability restriction happens regardless of UE state.    

· Option 1: the UE sends the temporary capability restriction indication in RRC connection request.
· This option is beneficial to indicate the temporary capability restriction without delay but it is not so desirable considering that it may increase the size of RRC connection request (if it is an issue in NR).   

· Option 2: the UE sends the temporary capability restriction indication after RRC connection setup
· It has some delay compared to option 1 but there is no problem given that RRC connection setup establishes the connection with a default configuration without UE capability information. Depending on message size for the temporary capability restriction indication, it can be included in RRC connection setup complete/RRC connection reconfiguration complete message or via a separate RRC message. 
Proposal 3: If a capability restriction was present in idle mode, the UE sends the temporary capability restriction indication after the UE receives RRC connection setup.
Issue 3: how would the gNB handle the temporary capability restriction?  

We can consider two difference cases as follows. 

· Case A: the restriction doesn’t affect on-going configuration (i.e. even considering the temporary capability restriction indicated to the network, the current UE configuration is valid). The gNB can simply take the capability restriction into account in any future configuration provided to the UE. From the UE perspective, the UE can apply that the UE capability is restricted capability until it indicates the release of the restriction, and as a consequence the UE will check any future configuration against the restricted capability.  
Proposal 4: If the temporary capability restriction doesn’t affect on-going configuration, the UE applies the restricted capability upon the UE sending the temporary capability restriction indication. 

Proposal 5: If the temporary capability restriction doesn’t affect on-going configuration, the gNB applies the restricted capability upon reception of the temporary capability restriction indication. 

· Case B: the restriction requires reconfiguration (i.e. considering the temporary capability restriction indicated to the network, the current UE configuration would become valid). In general, the gNB should respect the UE indication and initiate RRC connection reconfiguration corresponding to the UE reported restricted capability. We might consider the possibility that the gNB can reject the change of UE capability. However, when we consider the use cases for temporary UE capability restriction, it is not useful for the gNB to reject the UE indication - for example, by rejecting the request the UE might be forced into more drastic action (e.g. detach/re-attach) in order to manage the issue that triggered the temporary restriction. Once the UE receives RRC connection reconfiguration, the UE can assume the UE capability as the restricted capability until the UE indicates the release of the restriction, and as a consequence the UE will check this and future the RRC connection reconfigurations against the restricted capability.
Proposal 6: If the temporary capability restriction requires RRC connection reconfiguration, the gNB should apply the restricted capability upon reception of the temporary capability restriction indication and send RRC connection reconfiguration to comply with the restricted capability.  

Proposal 7: If the temporary capability restriction requires RRC connection reconfiguration, the UE applies the restricted capability upon the UE receives RRC connection reconfiguration message.  

Issue 4: how long would the temporary capability restriction be valid after the UE indicate?
Basically, the temporary capability restriction should be valid until the UE indicates the release of restricted situation or the UE indicated a different restriction. However, given that the temporary capability will not be stored in the core network, when the UE goes to the idle mode and comes back to connected mode, the UE should indicate again the temporary capability restriction to the serving cell. In case of HO, the serving gNB can provide the temporary capability restriction information along with UE capability information to the target gNB.
Proposal 8: The reported temporary capability restriction is valid until 1) the UE sends the release indication; or 2) the UE sends a difference temporary capability restriction; or 2) the UE goes to idle mode.     
Issue 5: how often can the UE send the temporary capability restriction indication? 
In order to avoid so frequent change, we should have a mechanism to prohibit UE sending the temporary capability restriction indication. The simple way is to introduce a prohibit timer. It should be considered that each UE capability may be independent and multiple restriction cases can happen independently depending on the use cases. In this case, one prohibit timer is not efficient because it causes delays to indicate a UE capability restriction to resolve an urgent case (e.g. heating issue) due to an indication some other UE capability restriction indication (e.g. hardware sharing with WLAN). In that sense, the prohibit timer should be applied per UE capability or per UE capability group if it is possible to define. 

Proposal 9: A prohibit timer is applied per UE capability or per UE capability group to limit sending the temporary UE capability restriction indication.     

3      Conclusion
In this contribution, we discussed some remaining aspects with respect to the temporary capability restriction and we propose the following proposals based on the discussion. 

Proposal 1: The UE is allowed to restrict UE capability regardless of NR UE state.



 REF pro2 \h 

Proposal 2: The UE sends the temporary capability restriction indication in RRC connected state.


 REF pro3 \h 

Proposal 3: If a capability restriction was present in idle mode, the UE sends the temporary capability restriction indication after the UE receives RRC connection setup.


 REF pro4 \h 

Proposal 4: If the temporary capability restriction doesn’t affect on-going configuration, the UE applies the restricted capability upon the UE sending the temporary capability restriction indication. 
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Proposal 5: If the temporary capability restriction doesn’t affect on-going configuration, the gNB applies the restricted capability upon reception of the temporary capability restriction indication. 



 REF pro6 \h 

Proposal 6: If the temporary capability restriction requires RRC connection reconfiguration, the gNB should apply the restricted capability upon reception of the temporary capability restriction indication and send RRC connection reconfiguration to comply with the restricted capability.  



 REF pro7 \h 

Proposal 7: If the temporary capability restriction requires RRC connection reconfiguration, the UE applies the restricted capability upon the UE receives RRC connection reconfiguration message.  



 REF pro8 \h 

Proposal 8: The reported temporary capability restriction is valid until 1) the UE sends the release indication; or 2) the UE sends a difference temporary capability restriction; or 2) the UE goes to idle mode.     



 REF pro9 \h 

Proposal 9: A prohibit timer is applied per UE capability or per UE capability group to limit sending the temporary UE capability restriction indication.     
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