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Introduction
In this contribution a 2nd SSB periodicity in Idle and Inactive mode is discussed further. 
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RAN2#107bis
RAN2 did not discuss a 2nd SSB periodicity in Idle and Inactive mode during RAN2#107bis [1-4], but decided to wait for RAN4 reply about the impact on RAN4 core requirements [5]. 
RAN4 reply
RAN4 replied that when the REL-15 SMTC periodicities and durations are re-used for the 2nd SSB periodicity then there is minor impact on RAN4 core requirements, i.e. RAN4 can fix that once RAN2 has made further agreements [6]. RAN4 also replied that both intra and inter-frequency scenarios can be addressed in REL-16 and indicated that [6]:
Some companies expressed concerns about possible impact on legacy UE idle mode behaviour that should be further analysed.
Configuration
A 2nd SSB periodicity in Idle/Inactive mode is intended to save NW power to enable a long SSB periodicity on some cells, which are temporarily not needed to carry traffic:   
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With a 2nd SSB periodicity in Idle/Inactive mode it is possible to indicate to REL-16 UEs that there are (some) cells on the same (SIB2) or a different frequency (SIB4) with a longer periodicity than the camped cell, such that REL-16 UEs may more efficiently detect and measure those cells. 
It is assumed that there is no impact on legacy UEs, and legacy UEs are not required to be informed about the longer periodicity cells. There is no strong need for legacy UEs to detect and re-select to sleeper cells. 
Discussion
Impact on legacy UE
The impact on legacy UE in Idle mode is limited, i.e. the intra-frequency detection latency when DRX cycle of 320 ms and a long SMTC e.g. 160ms is configured for legacy UEs but an SMTC of 20ms would be used for normal cells with an R16 UE, i.e. M2 = 1.5. 
Table 4.2.2.3-1: Tdetect,NR_Intra, Tmeasure,NR_Intra and Tevaluate,NR_Intra
	DRX cycle length [s]
	Scaling Factor (N1)
	Tdetect,NR_Intra [s] (number of DRX cycles)
	Tmeasure,NR_Intra [s] (number of DRX cycles)
	Tevaluate,NR_Intra
[s] (number of DRX cycles)

	
	FR1
	FR2Note1
	
	
	

	0.32
	1
	8
	[bookmark: _GoBack]11.52 x N1 x M2 (36 x N1 x M2)
	1.28 x N1 x M2 (4 x N1 x M2)
	5.12 x N1 x M2 (16 x N1 x M2)

	0.64
	
	5
	17.92 x N1 (28 x N1)
	1.28 x N1 (2 x N1)
	5.12 x N1 (8 x N1)

	1.28
	
	4
	32 x N1 (25 x N1)
	1.28 x N1 (1 x N1)
	6.4 x N1 (5 x N1)

	2.56
	
	3
	58.88 x N1 (23 x N1)
	2.56 x N1 (1 x N1)
	7.68 x N1 (3 x N1)

	Note 1:     Applies for UE supporting power class 2&3&4. For UE supporting power class 1, N1 = 8 for all DRX cycle length.
Note 2:     M2 = 1.5 if SMTC periodicity of measured intra-frequency cell > 20 ms; otherwise M2=1.



Observation 1: The impact of a 2nd SBB periodicity in Idle/Inactive mode on legacy UE is limited. 
Alternative deployment
In [3, 4] it was proposed to configure a long SSB periodicity of 160 ms, to avoid any impact on legacy UE, and indicate cells with a shorter SSB periodicity with a second SSB periodicity (i.e. the normal/default cells with 20 ms SSB periodicity). In such case both legacy and REL-16 UEs would be aware of the cells with long periodicity. However in such case there is little benefit/incentive when considering minimum requirements to indicate to REL-16 UEs the cells with “normal” periodicity using the 2nd SSB periodicity, i.e. to ensure REL-16 could potentially detect the “normal” cells more quickly. As explained above there is only a small impact on the intra-frequency detection latency (Tdetect,NR_Intra): 
Observation 2: There is little benefit to configure a 2nd SSB periodicity for “normal” cells (e.g. with 20 ms SSB periodicity), considering RAN4 minimum requirements.
Furthermore the NW should not be required to configure a pci-List for the normal cell deployment: 
Observation 3: The NW should not be required to configure a pci-List for the normal cell deployment.
Proposed way forward
It should be noted that RAN4 only specifies minimum requirements and it is still beneficial for a release 16 UE implementation to be aware that some neighbour cells may operate with a longer SMTC than the serving cell. This would allow power consumption optimisations, and may enable better UE performance in practice, irrespective of the minimum requirements.
Based on the positive feedback from RAN4 that there is minor impact on RAN4 core requirements, and this enhancements can be introduced in REL-16 for intra-/inter-frequency, it is proposed to introduce a 2nd SSB periodicity as proposed in [1, 2]: 
Proposal 1: Introduce a second SSB periodicity in Idle/Inactive mode with a longer periodicity than the default SSB periodicity. 
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[bookmark: _Toc242573361]RAN2 is kindly asked to discuss 2nd SBB periodicity in Idle/Inactive mode: 
Observation 1: The impact of a 2nd SBB periodicity in Idle/Inactive mode on legacy UE is limited. 
Observation 2: There is little benefit to configure a 2nd SSB periodicity for “normal” cells, considering RAN4 minimum requirements. 
Observation 3: The NW should not be required to configure a pci-List for the normal cell deployment
Proposal 1: Introduce a second SSB periodicity in Idle/Inactive mode with a longer periodicity than the default SSB periodicity. 
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“Long Periodicity” cel
SIB1 ssb-PeriodicityServingCell/ 160 ms
SIB2 SSB-MTC: 20 ms
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