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1 Introduction
In LTE system, UE assistance information of temporary capability reporting to address overheating problem is adopted in Rel.14. 

For 5G NR system, UE temporary capability reporting is introduced. In RAN2#97 meeting, RAN2 discussed the capability issue and agreed [1]:
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 RAN2 99 meeting, it was agreed [2]:
Agreements:

1:
For Temporary change of UE capability, the gNB confirms or reject the temporary capability restriction request sent by the UE.

2
One single mechanism is defined to address all the use cases for temporary capability restriction.

3:
The network can enable/disable the temporary capability restriction request mechanism.

FFS whether this temporary restriction mechanism is applicable for EN-DC

In RAN2 101b meeting, for UE capability reporting for both EN-DC and NR SA, it was agreed [3]: 
Agreements for EN-DC and NR SA: 

1:
Unique sets of DL CC parameters shall be listed separately. Bands reference one or more of these sets.

2:
Unique sets of UL CC parameters shall be listed separately. Bands reference one or more of these sets.

3: 
Unique sets of DL band parameters shall be listed separately. 

4: 
Unique sets of UL band parameters shall be listed separately. 

5:
LTE delay requirement for the UE capability message should be extended for the case that compressed capabilities are provided. For NR the compression needs to be considered when the delay requirement is determined.

FFS: CA B/w class location in the new structure

FFS: Remove the mapping from one DL BC to many UL BCs (bit string) from within the RF band combinations. Result that an RF band combination is one DL BC and one UL BC.

Two FFS are solved by further agreements in the same meeting:
Agreements to create a baseline ASN.1 for further work:

1: CA-BandwidthClassNR is placed within the FeatureSetDownlink and FeatureSetUplink IEs (solves the FFS: CA B/w class location in the new structure)

2: Removed the BIT STRING from within the RF band combinations (solves the FFS)

3: Per band combination the number of entries (columns) in FeatureSetDownlink and FeatureSetUplink for each band in the band combination need to be the same.

4: For EN-DC, LTE side of capabilities follow the “feature set” model 

5: Changes to TS 38.331 V15.1.0 proposed in R2-1806451 is the baseline for the future discussions

In this paper, we will discuss the overheating issue in in EN-DC scenario and discuss how the UE indicate this issue to system.
2 Discussion
2.1 Overheating issue in EN-DC
As discussed in LTE Rel.14, UE’s overheating issue depends on the situation of the environment the UE is in and on the baseband/RF configurations. In an environment where the temperature is high and the air follow condition is bad, the UE will be overheated if it is configured with high number of CC and high transmission rate. In LTE, if configured by the network, the overheating UE can send the preferred reduced baseband configuration and reduced RF configuration to eNB using UE assistance information to address the overheating issue. A timer is introduced in this procedure to avoid the frequent reporting. In EN-DC scenario, overheating issue also happens. UE should send the preferred base band and RF configuration to system to address this issue. The same signalling procedure of UE assistance information should be reused.
Proposal 1: In EN-DC scenario, UE uses assistance information to send the preferred base band and RF configuration to system to address overheating issue. 
As has been discussed in LTE Rel.14, the power consumptions from both UE base band processing and UE RF chains contribute UE’s overheating problem. In LTE system, the temporary base band capability by a reduced UE category and the temporary RF capability by a reduced number of component carrier can be reported from UE to LTE eNB. In EN-DC scenario, according to the agreements in RAN2#101bis, UE use ‘feature set’ model to report both LTE side capability and NR side capability. By this method, the reduce UE category cannot be reported directly. Instead, UE can report reduced MIMO layer capability to temporarily reduce the baseband capability. For RF capability, for NR side, the UE can be configured up to 100MHz bandwidth BWP for one FR1 CC and can be configured up to 400MHz bandwidth BWP for one FR2 CC. Only the CC number cannot reflect UE’s real requirement. Besides the CC number, the UE should be able to report the preferred BWP configuration. A simple solution is to report the preferred total bandwidth of the BWPs for FR1 and FR2 respectively.
Proposal 2: For overheating issue in EN-DC scenario, for NR side, the UE’s request for reconfiguration should be able to include the following:

· Reduced number of CCs

· Reduced MIMO layers
· Reduced bandwidth of BWPs
3 Conclusion

In this paper we discuss the UE NR capability handling and propose:
Proposal 1: In EN-DC scenario, UE uses assistance information to send the preferred base band and RF configuration to system to address overheating issue. 
Proposal 2: For overheating issue in EN-DC scenario, for NR side, the UE’s request for reconfiguration should be able to include the following:

· Reduced number of CCs

· Reduced MIMO layers
· Reduced bandwidth of BWPs
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