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1. Introduction
Previously, an SI had been initiated and initial study was documented in TR [1]. Recently in RAN#83, a Power Saving WID had been approved in [2], in which the following objectives were provided.

1) Specify power saving techniques with UE adaptation with focus in RRC_CONNECTED mode [RAN1, RAN4] 

a) Specify the power saving techniques with power saving signal/channel 
i) Specify the PDCCH-based power saving signal/channel triggering UE adaptation in RRC_CONNECTED

ii) Note: this objective shall not duplicate DRX operation and impact to DRX is studied at RAN2

iii) Note: Any change of PDCCH channel coding and payload interleaver  is not in the scope

b) Specify the procedure of cross-slot scheduling power saving techniques  
i) Note: The procedure is in addition to Rel-15 cross-slot scheduling procedure

2) Evaluate the required switching and interruption times for UE dynamic adaptation to the maximum number of MIMO layers [RAN4]
a) Note: Switching on/off the RF is part of the evaluation
Note: 

· These objectives are RAN1/RAN4 focus and do not consider RAN2 impact. 

·  The objectives are subject to further update in RAN#84.  The update will be based on recommendations from the completion of RAN2 study and remaining RAN1 recommendations based on the conclusion of RAN1 study.

Since the WID objectives are still pending major update such as RAN2/1 part, and no RRM TU is available according to [2], this paper only provides an evaluation of the objective specifically for RAN4, saying required switching and interruption times for UE dynamic adaptation to the maximum number of MIMO layers.

2. Discussion
4Rx has been widely used in NR compared to LTE and has been regarded as mandatory for many frequency bands (including n7, n38, n41, n77, n78, and n79). However, more antenna also means more power consumption for receiver and may not necessary for all situations, e.g., when there is no data transmission. The maximum number of MIMO layers is restraint by the actual activated Rx antenna, and the UE dynamic adaptation of the MIMO layer number can actually be explained as adaptation of different Rx antenna numbers.

One possible scenario is UE doing antenna number switching (e.g. 2Rx –>4Rx) after receiving PDCCH signaling. The switching process could be roughly divided by two parts: 
· PDCCH transmission and decoding
· Baseband/RF preparation and reconfiguration

For PDCCH, transmission can take maximum of 3 symbols and the decoding could be e.g., another 3-4 symbols, for 15KHz SCS this is roughly 0.5ms and other SCS could be shorter. For BWP switching, the PDCCH transmission time is also taken into account when written into spec since slot number was used as unit [3]. If this method is not used, then the time could be about 250us or less.

For baseband/RF preparation, BWP switching could also be considered as a reference since it also composed of similar stages where composed of control channel treatment and Baseband/RF reconfiguration. The time of baseband/RF preparation and reconfiguration for UE dynamic adaptation to the maximum number of MIMO layers could be in the order of hundreds of microseconds.
Combined the above two factors, it is roughly 1ms for the total switching time needed. For FR 2, further analysis is needed for antenna panel switching.

Proposal 1: For FR 1, the switching time could be in the order of hundreds of microseconds and 1ms could be used as a baseline for the adaptation of maximum layer numbers.
For the possible interruption, since activating/deactivating an Rx Link would not impact other Rx antenna and links, the interruption time could be regarded as 0.

Proposal 2: For FR 1, the interruption time could be 0 for the adaptation of maximum layer numbers.
3. Conclusion

In this paper, the following proposals were provided :
Proposal 1: For FR 1, the switching time could be in the order of hundreds of microseconds and 1ms could be used as a baseline for the adaptation of maximum layer numbers.
Proposal 2: For FR 1, the interruption time could be 0 for the adaptation of maximum layer numbers.
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