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1. [bookmark: OLE_LINK13][bookmark: OLE_LINK14]Introduction
At the RAN2 NR AH meeting, the UE capability signalling was discussed and made the following agreements [1]:
 (
1
 
The UE reports its UE capability at least when the network requests.
2
 
The 
gNB
 can request what capabilities for the UE to report (e.g. similar band and band combination requests in LTE). Details to be 
finalised
 in stage 3.
)



[bookmark: OLE_LINK33][bookmark: OLE_LINK34]Moreover, the common sense is that we should at first identify some specific use cases for UE capability update. In this contribution, we further discuss the use cases and signalling for UE initiating UE radio capability and provide some suggestions.
2. Discussion
[bookmark: OLE_LINK21][bookmark: OLE_LINK22][bookmark: OLE_LINK30][bookmark: OLE_LINK31]At last meeting, it was agreed that the gNB can request UE to report its UE capability and gNB can provide information to UE for assisting UE capability reporting. However, we think that there are some use cases for UE initiating the UE capability update. In the following, we will introduce the use cases and UE capability signalling in details.
2.1. [bookmark: OLE_LINK28][bookmark: OLE_LINK29]Use cases for UE initiating UE capability update
[bookmark: OLE_LINK11][bookmark: OLE_LINK12]At last meeting, there were some contributions introduced the use cases for UE initiating UE capability update [2][3][4]. Besides the introduced use cases, we think that UE power saving and battery life optimization is very important use case for UE dynamically initiating capability update.
[bookmark: OLE_LINK17][bookmark: OLE_LINK20][bookmark: OLE_LINK23][bookmark: OLE_LINK24][bookmark: OLE_LINK1][bookmark: OLE_LINK2][bookmark: OLE_LINK25][bookmark: OLE_LINK26]The smart phone power consumption is too fast and users have to charge the smart phone frequently. Battery life becomes one of the pain points of smart phone user experience. Therefore, how to reduce the UE power consumption is becoming more and more important for the terminal vender. Now, much effort has been made from the perspective of the hardware and software to reduce UE power consumption. Besides the mechanism of UE power saving from UE designs itself, it is very important to introduce the flexibility of UE power saving from the air interface perspective. Especially, the smart phone can degrade the air interface performance to reduce the UE power consumption in some cases. For instance, when the battery is very low and cannot be connected to power charger, UE can initiate its radio capability degradation for longer service. When UE is in charging, UE can initiate UE radio capability update to recovery air interface performance.
In other hand, over-heating is another use case that the UE can initiate radio capability update to degrade the MIMO rank carrier numbers etc. to cool down the Modem and RF temperature to avoid UE rebooting.   Another use case is UE as WiFi access point (AP). It requires higher UE radio capability in good battery condition. 
[bookmark: _Ref472960581][bookmark: OLE_LINK50][bookmark: OLE_LINK51][bookmark: OLE_LINK35]Observation 1: UE initiating the radio capability update provides the smart phone venders much flexibility to improve the user experience in many cases.
2.2. UE initiating UE capability update procedure
[bookmark: OLE_LINK27][bookmark: OLE_LINK32]In LTE, based on the assumption that the UE capability is relative static and the UE does not change the UE capability frequently, the UE can only update the UE capability by detach and reattach procedure, which leads to service interruption and degrades the user experience. Therefore, we think NR should support that the UE initiates and dynamically updates UE radio capability without detach and reattach procedures.  In order to avoid signalling overhead and CN complexity, we suggest that the UE radio capability is limited in RAN level and UE radio capability update can not interrupt UE ongoing service. 
Figure 1 shows an example of the signalling procedure of UE initiating UE radio capability update. In Figure 1, UE first reports the full UE capability including UE radio capability and CN capability during attach procedure, and then MME stores it. If UE wants to update its UE radio capability, UE can trigger UE radio capability request, and then gNB sends the confirm information to UE. Then, according to the feedback from gNB, the UE reports the updated UE radio capability to gNB. Based on the updated UE radio capability, gNB can perform reconfiguration for UE. 


[bookmark: _Ref472956593]Figure 1 UE initiate UE capability update procedure
Moreover, for the UE radio capability update request message, it can contain the cause of UE radio capability update. And it also can tell the gNB which types of UE radio capability will be updated.  And the updated UE radio capability is not exceeding UE radio capability which is reported during the attach procedure. For the UE radio capability information, we consider at least that the following parameters can be updated:
a) Band/Band combination
b) RF
c) RX/TX capability, such as CA, DC, CoMP, NAICS and MIMO configurations.
d) UE category
Based on the above discussion, we have the following proposals:
[bookmark: _Ref472960586][bookmark: OLE_LINK52][bookmark: OLE_LINK53]Proposal 1: The UE should be able to initiate the UE radio capability update dynamically without detach/reattach procedure.
Proposal 2: The UE radio capability is limited in RAN level and detailed UE radio capability can be further studied. 
[bookmark: _Ref472960639]Proposal 3: The three-step procedure for UE initiating UE radio capability update can be considered.
3. Conclusion
In this contribution, we discuss the use case and signaling procedure for UE initiating the UE radio capability update. Based on the discussion, we have the following observation and proposals:
Observation 1: UE initiating the radio capability update provides the smart phone venders much flexibility to improve the user experience in many cases.
Proposal 1: The UE should be able to initiate the UE radio capability update dynamically without detach/reattach procedure.
Proposal 2: The UE radio capability is limited in RAN level and detailed UE radio capability can be further studied. 
[bookmark: _GoBack]Proposal 3: The three-step procedure for UE initiating UE radio capability update can be considered.
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