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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 evaluated by RAN1 have been captured by RAN1 in [2]. This TR also includes the power consumption model accounting different aspects/process in UE. For RAN1 part the WID was agreed in [3]. 
In RAN2#105bis the options and merits for extending the IDLE mode DRX (I-DRX) cycles for MBB type of devices were discussed. In this paper we present some evaluation results on the attainable power saving through extending the I-DRX cycles. It is good to note that these results give the upper bound to the attainable savings, and omit certain functionalities that are required in practise.
2	I-DRX cycle extension
In this section we present evaluation results for the possible merits in terms of power consumption and caveats due to extending the delay for MBB type of devices.
Evaluation was done using the power saving mode described in [2]. No power consumption due to RRM measurements was included in these evaluations and the probability of actual paging was 0%, i.e. devices where only monitoring the PDCCH in PO. PDCCH monitoring was assumed to last 1 slot preceded by ramp-up and followed by ramp-down (total of 20ms as defined in [2]). During the RAN1 discussions, it was recommended to consider the effort need to update synchronisation (e.g. loop convergence (AGC, TTL & FTL) / time-frequency tracking) for in IDLE/INACTIVE [2]. I.e. if the sleep between two wake-up periods is extensively long, there should be some power consumption accounted for obtaining/updating the synchronisation. In context of these evaluations it is assumed that the effort needed for synchronisation can be mostly omitted along the RRM measurement (i.e. assumed to be mostly equal). However, for Case C and D, with very long I-DRX cycles, it is likely that some additional effort is needed to be accounted to maintain synchronisation. For the results presented in this section we have taken an optimistic approach that the SSBs are time aligned just before PO, so that they can be received within same ramp-up and ramp-down cycle as the paging monitoring. Thus, for Case C and D, we have added 2ms additional on time on top of 1slot PDCCH monitoring, assuming power consumption defined in [2] for SSB based synchronisation tracking.   
The evaluation results are shown in in Table 1.  These show the power saving gain, compared to Case A with 1280 ms, and the average paging delay. Based on the results it can be seen that the power saving gain is at max 14.6% even with optimistic assumptions. While the paging was not explicitly modelled, assuming that mobile-terminated calls are uniformly distributed over the time the average latency will be half of the cycle length. Thus the paging delay impact mobile terminated call delay will vary from ~0s to ~10s, being at average approximately 5s, e.g. for Case D (I-DRX: 10240ms). It has not been evaluated in context of this evaluation but having extensively long call set-up delays may have negative impact to user experience for MBB type of devices.  Furthermore, it is not clear if MBB-type of devices can fully utilize the long sleep periods offered by the extended I-DRX, and provide continuous service quality/coverage. It is good to note that the impact of IDLE mode power consumption, when considering the daily usage pattern and full range of procedures needed, has rather limited impact to the overall battery life of MBB type of devices.

Table 1: Results for I-DRX cycles
	Case
	I-DRX cycle
	Relative power saving gain
	Average paging delay (ms) 

	Case A - Baseline 
	1280 ms
	-
	560

	Case B
	2560 ms
	8.8%
	1280

	Case C
	5120 ms
	10.0%
	2560

	Case D
	10240 ms
	14.6%
	5120




3	Conclusion
[bookmark: _GoBack]In this paper we have presented additional power saving result looking the impact of extending the I-DRX cycle to power consumption. It can be seen that moderate change in power saving can be obtained by extending the I-DRX cycle to 10240ms, while the call set-up delay is increased in average to 5s. It is good to note that the evaluation presented, ignores or accounts in very optimistic manner certain aspects (loop convergence for e.g. frequency synchronisation) that would be required in practise, thus the shown power saving gains can be seen overly optimistic. Therefore, we propose the following:
Proposal 1: Idle mode DRX cycle values are not extended in REL-16
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