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1	Introduction
In Rel-16 NR, a study item (SI) on UE power saving was started [1]. The initial schemes considered and to be evaluated by RAN1 have been captured by RAN1 in [2]. This TR also includes the power consumption model accounting different aspects/process in UE.   
One key mechanism considered in of the ongoing study item has been the power saving signal/channel to reduce the unnecessary PDCCH monitoring. The power saving signal/channel could be implemented either using a secondary radio or using the ordinary NR radio. In case of the latter, the power saving signal/channel may be based on PDCCH coding or other existing NR signals from recent contributions at RAN1 #95 and RAN1 AH-1901. RAN1 evaluations have been focused to CONNECTED state as it was seen that most prominent power saving gains could be obtained in there.
In Rel-14, WUS (i.e. power saving signal) was introduced to NB-IoT to reduce the need to monitor the multiple repetitions of the paging and preserve UE power. In this contribution, we present initial results, using the power saving model developed by RAN1, considering the possible use of power saving signal/channel to reduce the paging monitoring.
2	Evaluation of WUS on paging
2.1	Simulations assumptions
In the evaluation it is assumed that if no power saving signal/channel (WUS) is not provided, UE will monitor 1slot paging occasion every DRX cycle. In all the simulated cases, UE carries out intra-frequency simulations once every DRX cycle. The power consumption for the mobility measurements is as defined in [2] and SMTC window of 2ms and periodicity of 20ms is assumed. While inter-frequency and inter-RAT measurements could be typically carried out by IDLE mode UE (depending on the serving cell quality and configuration), in this evaluation those are omitted for simplicity. This somewhat underestimates the power consumption contribution of RRM measurements for the general case, and therefore gives bit optimistic view of the power consumption gains that could be achieved with WUS in IDLE. Furthermore, it is assumed that the paging occasion or WUS monitoring occasion is set close to SMTC window (1ms) so that transitions to sleep and active state are minimized. The power consumption for the transitions and periods are as defined in [2]. The power consumption for paging related PDCCH monitoring is also according to the assumptions given in the TR. As there was no consensus of the power consumption of the WUS reception, two power levels have been assumed, 50 units and 10 units. In this evaluation it is also assumed that the probability of actual paging is 0%, thus UE is never paged. Therefore, the power saving reduction that can be achieved by reducing the PDCCH monitoring via WUS is maximized. This assumption was selected to look at the extreme case, and typically 10%-20% paging probability should be considered. Table 1 summarises the different assumptions for the considered cases.  

Table 1: Configurations for the simulated cases
	Parameter
	Case1
	Case11
	Case11
	Case1
	Case11
	Case11

	IDLE DRX cycle
	640ms
	640ms
	640ms
	1280ms
	1280ms
	1280ms

	Paging monitoring
	1 slot/ 100 units
	none
	none
	1 slot/ 100 units
	none
	none

	WUS monitoring
	none
	50 units
	10units
	none
	50 units
	10units



2.2	Simulations results
In Figure 1 the relative comparison of the power consumptions for the considered cases is presented. The reference (100%) is set to Case1 (640ms cycle, no WUS) in the figure. The results are also summarised in Table 2. It can be seen, that for DRX cycle of 640ms the power saving of WUS for paging is less than 5% even with relative aggressive assumption of WUS power consumption of 10 units. Correspondingly, with 1280ms DRX cycle (where PO appears less frequently) the relative gain is further reduced, less than 3%.
Thus, while as noted in Section 2.1, that the assumptions are somewhat optimistic from the perspective of the WUS for paging (no actual paging, and restricted RRM measurements) the attainable power saving gain seems very limited. 
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Figure 1: Impact of WUS on power consumption in IDLE


Table 2: Summary of the relative numbers
	
	Case1
	Case11
	Case12
	Case1
	Case11
	Case11

	Relative power consumption versus Case1
	100%
	98.1%
	96.5%
	74.6%
	73.6%
	72.9%

	Relative power consumption versus Case2
	-
	-
	-
	100%
	98.7%
	97.7%




3	Conclusion
In this contribution we have presented initial evaluation results for the possible power saving gains attainable via introducing WUS for paging. The power consumption modelling follows the RAN1 agreed model, while making some simplifications, which reduce the baseline power consumption (only intra-frequency measurements assumed) and increase the potential benefit of WUS for paging (probability of paging is 0%) as presented in Section 2.1. Based on the initial results presented in Section 2.2 it can be seen that the power saving potential of WUS for paging in NR is rather limited. Therefore it is felt that RAN2 should focus the work on other possible power saving mechanisms on more prominent areas.
Observation: Based on the evaluations, the power saving potential of WUS for paging in NR is limited. 
Proposal: RAN2 should focus the work on other possible power saving mechanisms on more prominent areas than WUS for paging.
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