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1. Introduction

In RAN2#105bis meeting, it was agreed that a mechanism for a UE to indicate to the network its preference of transitioning out of RRC_CONNECTED can be enabled.  FFS what UE assistance and for what scenario. The UE assistance email rapporteur will cover this in the email discussion.
In this contribution, we will discuss the UE assistance information for power saving from RAN2 point of view.

2. Discussion
2.1. UE assistance information

In the SI scope, UE adaptation to the traffic and power characteristics mainly focused on RRC_CONNECTED mode. In order to adapt the configuration for different service traffics or scenarios, RAN1 has already studied the UE assistance information and the corresponding benefit evaluation in Frequency domain, Time domain, Antenna domain, DRX configuration, and UE processing timeline. For example, UE preferred processing timeline, BWP configuration, antenna configuration, DRX configuration, PDCCH monitoring configuration, etc. have been identified / evaluated by simulation in RAN1. In RRM reduction discussion, UE mobility status or preferred RRM measurement configurations have also been identified and studied in RAN1. 
During RAN1 study, the benefit for the power saving has been evaluated. From RAN2 point of view, our study should focus on signaling structure and procedure design for UE assistance information based on RAN1 study outcomes. After RAN2#105bis meeting, there is an email discussion to discuss the UE assistance information. Which assistance information should be defined in RAN2 can be discussed in the email. 
Observation 1: RAN1 have studied and evaluated what kind of UE assistance information have benefit to adapt the traffic and power consumption characteristic, as well as the RRM measurement configurations. 

Proposal 1: RAN2 should define the corresponding signaling for the UE assistance information according to RAN1 outcomes and RAN2 email discussion, e.g. at least UE preferred processing timeline (K0/K1/K2), BWP configuration, antenna configuration, DRX configuration, PDCCH monitoring configuration, preferred RRC state.
There are two approaches to carry the identified UE assistance information, i.e. MAC CE or RRC. In Rel-15 NR, some confirmations can be switched by DCI or MAC CE, e.g. DRX cycle, BWP configuration, SCell activation/deactivation. Thus, UE assistance information based on MAC CE can be also considered as an alternative. 
For MAC CE based approach, since the available bits in MAC CE are very limited, the size of the UE assistance information should be considered. It is impossible to include all the above assistance information with different configuration value into the MAC CE. Thus, it is better to define power profile which can be mapped to a set of configurations. Whenever UE assistance information should be reported to the network, a power profile index can be included in the MAC CE. 
For RRC based approach, there are two messages can be considered to carry the identified UE assistance information: 
a) In the existing UEAssistanceInformation IE
b) In the temporary capability
In order to solve the overheating issues in LTE, UE assistance information of reduced UE category and reduced maximum CC have been studied and defined in the specification TS 36.331. In NR, there is no UE category concept. The reduced maximum CC, reduced maximum BW, reduced maximum MIMO layer have been studied and defined in the specification TS 38.331. Similarly, the above identified power saving assistance information can be also considered to be carried in the existing UEAssistanceInformation IE. At the network side, it is expected to schedule or configure the UE according to the reported UEAssistanceInformation based on network implementation. 
In NR, temporary capability with lower capability has been discussed, but not been specified due to lack of time. In this approach, the UE should report the temporary capability to the network, while the network should schedule or configure the UE according to the reported temporary capability.
Proposal 2: The identified assistance information can be reported to the network by MAC CE or RRC. 

· For MAC CE approach, power profile mapping to a set of configuration can be considered to reduce the overhead.
· For RRC approach, UEAssistanceInformation or Temporary capability can be considered as the candidate to carry the information. 
2.2. Triggering for the UE assistance information report
In the overheating issue, a UE capable of providing overheating assistance information in RRC_CONNECTED may initiate the procedure if it was configured to do so, upon detecting internal overheating, or upon detecting that it is no longer experiencing an overheating condition. 
Similar logical procedure can be applied for the power saving assistance information report, i.e. a UE capable of providing power saving assistance information in RRC_CONNECTED may initiate the procedure if it was configured to do so, upon internal power saving requirement, or upon internally deciding no power saving requirement. 
Proposal 3: A UE capable of providing power saving assistance information in RRC_CONNECTED may initiate the procedure if it was configured to do so, upon internal power saving requirement, or upon internally deciding no power saving requirement. 
Usually, the network will schedule or configure the UE according to the reported UE assistance information. It is expected not to have too frequent report of the UE assistance information. Thus, it is better to introduce a timer to control the frequency of reporting assistance information at the UE side or the validity of the reported assistance information at the network side. 
Proposal 4: A timer should be introduced to control reporting frequency of the power saving assistance information at the UE side or the validity of the reported assistance information at the network side. 

3. Text proposal on TR
---------------------------------------------------------Text Proposal Start-------------------------------------------------------
6.5 UE assistance information
The following UE assistance information should be supported for power saving: at least UE preferred processing timeline (K0/K1/K2), BWP configuration, antenna configuration, DRX configuration, PDCCH monitoring configuration, preferred RRC state. The above assistance information can be reported to the network by MAC CE or RRC. For MAC CE approach, power profile mapping to a set of configuration can be considered, while for RRC approach, UEAssistanceInformation or Temporary capability can be considered as the candidate.
A UE capable of providing power saving assistance information in RRC_CONNECTED may initiate the procedure if it was configured to do so, upon internal power saving requirement, or upon internally deciding no power saving requirement. A timer is introduced to control reporting frequency of the power saving assistance information at the UE side or the validity of the reported assistance information at the network side.
---------------------------------------------------------Text Proposal End-------------------------------------------------------Proposal 5: RAN2 to consider the above text proposal about the UE assistance information for power saving. 
4. Conclusion

In this contribution, we discuss the UE assistance information for power saving from RAN2 point of view. Based on the discussion, we have the following proposals:

Observation 1: RAN1 have studied and evaluated what kind of UE assistance information have benefit to adapt the traffic and power consumption characteristic, as well as the RRM measurement configurations. 

Proposal 1: RAN2 should define the corresponding signaling for the UE assistance information according to RAN1 outcomes and RAN2 email discussion, e.g. at least UE preferred processing timeline (K0/K1/K2), BWP configuration, antenna configuration, DRX configuration, PDCCH monitoring configuration, preferred RRC state.

Proposal 2: The identified assistance information can be reported to the network by MAC CE or RRC. 

· For MAC CE approach, power profile mapping to a set of configuration can be considered to reduce the overhead.

· For RRC approach, UEAssistanceInformation or Temporary capability can be considered as the candidate to carry the information. 
Proposal 3: A UE capable of providing power saving assistance information in RRC_CONNECTED may initiate the procedure if it was configured to do so, upon internal power saving requirement, or upon internally deciding no power saving requirement. 

Proposal 4: A timer should be introduced to control reporting frequency of the power saving assistance information at the UE side or the validity of the reported assistance information at the network side. 

Proposal 5: RAN2 to consider the above text proposal about the UE assistance information for power saving. 
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