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[bookmark: _Ref528762725]Introduction
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]During the SI phase, UE assistance information was extensively discussed without a clear conclusion. In the UE Power Saving in NR WID [1], the corresponding objective is as follows:
	4) Specify, if agreed, the mechanism to provide UE assistance information [RAN2, RAN1]:
· Study and select among the following UE assistance information for RAN2 by RAN#85:
power preferred information (baseline LTE PPI in a well-defined manner) and UE's preference on C-DRX, BWP and SCell configuration [RAN2].
NOTE: additional UE assistance information for RAN1-specific power saving techniques to indicate what setting of parameters related to this Work Item will lead to power savings for the UE can be included if agreed in RAN1.


At RAN2#107, this topic was discussed on-line and off-line [2] resulting in finally including only C-DRX parameters in UE assistance information:
Agreements:
-	UE assistance reporting follows Rel-15 UE assistance information procedure as a baseline.  The network can configure the UE to be able to report C-DRX UE assistance.  The UE reports only the configured UE assistance information that triggered the report. 
-	C-DRX configuration will be provided in UE assistance.   Include the following DRX configuration parameters in UE assistance: long DRX cycle, short DRX cycle, DRX inactivity timer, short DRX cycle timer. FFS DRX on duration and DRX start offset 
-	BWP and SCells UE assistance there is not enough consensus.  
-	LTE PPI is excluded from UE assistance 
As a result, although 8 out of 12 companies participating to the offline were supportive of also including SCell-related information, this item was not agreed. In this contribution, we elaborate how critical for NR, especially FR2, it is to support SCell information in UE assistance reporting and kindly request RAN to keep it part of the specification objectives for next RAN2 meetings.
Discussion
UE assistance information was primarily studied and assessed by RAN1 during the SI phase [3] resulting in the following conclusion:
	Some UE assistance information has been used by the power saving schemes to adapt to the traffic resulting in power saving gain.  Power saving schemes including UE assistance information in the evaluation show power saving gain of 9%-45% for UE adaptation to BWP switching, 4%-80% for UE adaptation to DRX operation, and 5%-43% for SCell operation.


Specifically, the critical issues addressed by the UE-reported SCell assistance information are listed as follows:
1. NR is expected to provide a significant improvement in the user experience in terms of throughput and latency. As a result, a typical network implementation of early NR deployments will, upon setting-up a new DRB, activate all configured SCells to serve the associated application with maximum performance. However, in most cases only a subset of all SCells would be needed and this will consume unnecessary large power, especially from the RF side, considering FR2 SCells involving power-hungry multi-beam antenna systems.

2. On the opposite, a network implementation that would wait for getting the full picture of the buffer status in DL and/or UL before making a decision to activate appropriate SCells incurs some unavoidable delay before making such decision. During this delay, UE still needs to consume power, e.g. PDCCH monitoring, measurements and so on while not taking profit of the appropriate SCells setup for the requesting application e.g. file download or upload. Note that for the former, UE knows (from the application) the best SCell setup before DL data arrives at the gNB.

3. When data exchange between a UE and the network is completed, the operating SCells remain active while sCellDeactivationTimer is running. Such timer is typically large (up to 1280ms) so as to avoid back-and-forth SCells activation/deactivation, but results in unnecessary power consumption after data transfer is completed. And here again, it is specifically critical in FR2 SCells involving power-hungry multi-beam antenna systems.

4. From the above, the network currently decides which SCell(s) to activate either arbitrarily (to maximize performance) or based on its knowledge of the DL and/or UL buffer status. However such decision is agnostic of both the UE implementation and potential coexistence issues in the UE. Indeed, for the former issue, different UEs may have different RF implementations in support of given aggregated carriers (e.g. wideband/narrowband PAs) which may result in different preferred SCell setup for optimizing power. Similarly, for the latter issue, a given UE, at a given time, may not want to get a specific set of component carriers activated if it might have coexistence issue with other RATs.
UE providing SCell-related assistance information addresses appropriately the above critical issues observed in early NR deployments by:
· preventing network from unnecessarily activating too many SCells at DRB setup while still addressing the served application performance
· minimizing network decision time for SCells activation/deactivation
· activating SCells that fit specific UE needs at a given time according to its other on-going RATs activities and RF implementation
Based on the above discussion, we have the following proposal:
Proposal: RAN is kindly requested to keep SCell-related assistance information part of the specification objectives of the UE Power Saving in NR WI for next RAN2 meetings.
Conclusion
In this contribution, we discuss benefits for sending SCell related information to assist the network to activate or deactivate appropriate SCell(s) and propose RAN to consider this as UE assistance information.
[bookmark: _Ref6663992]Proposal: RAN is kindly requested to keep SCell-related assistance information part of the specification objectives of the UE Power Saving in NR WI for next RAN2 meetings.
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