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1. Introduction

In this contribution, our discussion on NR-PSS/SSS detection requirements for DRX operation in NR.
2. Discussion
For the purpose of power saving, NR UE can be configured with DRX operation by RRC signalling. The UE shall monitor the PDCCH of serving cell discontinuously according to DRX configuration. According to the definition of drx-LongCycle in TS 38. 331 [1], the length of DRX cycle can be configured in the range from 10ms to 10240 ms.
In this contribution, the NR PSS/SSS detection requirements are discussed based on the assumption that DRX on-duration time will neither collide with measurement gaps nor collide with SMTC window configured on inter-frequency carriers.

The PSS/SSS detection requirements with DRX can be studied based on non-DRX PSS/SSS detection time. The number of PSS/SSS search attempt for DRX requirements could be the same as that for non-DRX case. The time period of one search attempt in DRX mode (
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) can be derived based on the values of DRX cycle length and the time period of one search attempt (
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Proposal 1: For PSS/SSS detection requirements in DRX mode, the number of PSS/SSS search attempt could be assumed as same as that for non-DRX case.

The PSS/SSS detection requirements for non-DRX operation in NR are discussed in [2], and the values of 
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 can be listed in Table 1.
Table 1: Time period of one search attempt without DRX operation 
	Parameters
	Intra-freq Measurements without gaps
	Intra-freq Measurements with gaps
	Inter-freq Measurements
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	SMTC period
	Max(SMTC period, MGRP)
	Max(SMTC period, MGRP) ×Nfreq


The SMTC period can be configured in the range 5, 10, 20, 40, 80, 160} ms, and MGRP can be configured in the range {20, 40, 80, 160} ms. Thus, the value of 
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will not be larger than 160ms.
For intra-frequency PSS/SSS detection, when DRX cycle is larger than the value of 
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, one search attempt is made for new intra-frequency cells on every DRX cycle. When DRX cycle is no larger than the value of 
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, one search attempt is made for new intra-frequency cells on every 
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. 
For inter-frequency PSS/SSS detection, the UE monitors multiple frequency carriers and the search attempt shall be scaled by the factor Nfreq. Hence, the time periods of one search attempt in DRX can be summaried in table 2.
Table 2: Time period of one search attempt with DRX operation 
	Parameters
	Intra-freq Measurements without gaps
	Intra-freq Measurements with gaps
	Inter-freq Measurements
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	Max (SMTC period, DRX cycle)
	Max(SMTC period, MGRP, DRX cycle)
	Max(SMTC period, MGRP, DRX cycle) ×Nfreq


Based on the above discussion, the following proposals are provided.
Proposal 2: For DRX operation, the time period of PSS/SSS detection in NR is proposed as:
Table 3: Time period of PSS/SSS detection with DRX operation for FR1
	DRX cycle length
	TPSS/SSS_sync for intra-freq w/o gaps
	TPSS/SSS_sync for intra-freq w/ gaps
	TPSS/SSS_sync for inter-freq

	DRX cycle ≤ 160ms
	Max(600ms, [5 or 6] × Max(SMTC period, DRX cycle length))
	Max(600ms, [5 or 6] × Max(SMTC period, MGRP, DRX cycle))
	[5 or 6] ×Max(SMTC period, MGRP, DRX cycle) ×Nfreq1

	DRX cycle > 160ms
	[5 or 6] ×DRX cycle
	[5 or 6] × DRX cycles
	[5 or 6] × DRX cycle × Nfreq1


Table 4: Time period of PSS/SSS detection with DRX operation for FR2
	DRX cycle length
	TPSS/SSS_sync for intra-freq w/o gaps
	TPSS/SSS_sync for intra-freq w/ gaps
	TPSS/SSS_sync for inter-freq

	DRX cycle ≤ 160ms
	Max(600ms, [TBD] × Max(SMTC period, DRX cycle length))
	Max(600ms, [TBD] × Max(SMTC period, MGRP, DRX cycle))
	[TBD] ×Max(SMTC period, MGRP, DRX cycle) ×Nfreq2

	DRX cycle > 160ms
	[TBD] ×DRX cycle
	[TBD] × DRX cycles
	[TBD] × DRX cycle × Nfreq2


The values of Nfreq1 and Nfreq2 can be the same or different for FR1 and FR2, which depends on the measurement gap configuration.
3. Conclusions

This contribution provides some our consideration on PSS and SSS detection requirements with DRX operation in NR. The following proposals are given: 
Proposal 1: For PSS/SSS detection requirements in DRX mode, the number of PSS/SSS search attempt could be assumed as same as that for non-DRX case.

Proposal 2: For DRX operation, the time period of PSS/SSS detection in NR is proposed as:

Table 3: Time period of PSS/SSS detection with DRX operation for FR1
	DRX cycle length
	TPSS/SSS_sync for intra-freq w/o gaps
	TPSS/SSS_sync for intra-freq w/ gaps
	TPSS/SSS_sync for inter-freq

	DRX cycle ≤ 160ms
	Max(600ms, [5 or 6] × Max(SMTC period, DRX cycle length))
	Max(600ms, [5 or 6] × Max(SMTC period, MGRP, DRX cycle))
	[5 or 6] ×Max(SMTC period, MGRP, DRX cycle) ×Nfreq1

	DRX cycle > 160ms
	[5 or 6] ×DRX cycle
	[5 or 6] × DRX cycles
	[5 or 6] × DRX cycle × Nfreq1


Table 4: Time period of PSS/SSS detection with DRX operation for FR2
	DRX cycle length
	TPSS/SSS_sync for intra-freq w/o gaps
	TPSS/SSS_sync for intra-freq w/ gaps
	TPSS/SSS_sync for inter-freq

	DRX cycle ≤ 160ms
	Max(600ms, [TBD] × Max(SMTC period, DRX cycle length))
	Max(600ms, [TBD] × Max(SMTC period, MGRP, DRX cycle))
	[TBD] ×Max(SMTC period, MGRP, DRX cycle) ×Nfreq2

	DRX cycle > 160ms
	[TBD] ×DRX cycle
	[TBD] × DRX cycles
	[TBD] × DRX cycle × Nfreq2
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