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Introduction
In Rel-15 NR, a single SMTC periodicity is applicable for all cells on the same frequency. In RAN2#107, it was proposed to introduce a second SMTC configuration with the purpose of enabling power savings at the network side [1]. The proponents argued that the cells in power savings mode can use a longer SMTC cycle.
An LS was sent to RAN4 [2] for feedback on performance impacts and a reply LS was received [3]. The response indicates that the impact to RAN4 specifications due to this feature will be “minor”. However, it is mentioned that some companies expressed concern on impact to legacy UE behavior.
In this contribution, we discuss the UE impact of configuring a second SMTC periodicity.
Discussion
The original proposal in [1] was to configure a longer second SMTC periodicity in Rel-16. This will only be visible to Rel-16 UEs while the legacy UEs will continue to assume that all cells on the frequency will be using the short SMTC. This is shown in Figure 1 below.



Figure 1 Longer SMTC 2 periodicity
In this case, Macro layer uses SMTC 1 while small cell layer uses SMTC 2. Here we also assume that the when small cell goes “online” (out of sleep) it will start transmitting SSBs more often(green). 
The main issue with Case 1 is that the legacy UEs will measure the small cells only in some STMC occasions (due to the long cycle). Since the legacy UEs have to assume that all cells are using SMTC 1, they will not measure the small cells correctly. In some situations, the legacy UE may consider the small cell to be a reselection candidate (when it happens to measure at the SMTC 2 transmission times) and camp on that cell. However, after camping, it can measure the small cell at a missed SSB time and thus decide to reselect to another cell.
Observation 1: Configuring a longer SMTC 2 periodicity can result in reselection ping-pongs between regular and sleeper cells.
Because of this ping-pong issue, the proponents also suggested the alternative where the macro layer always uses the longer SMTC1 while the sleeper cell uses the shorter SMTC 2 as shown in Figure 2. 


Figure 2 Shorter SMTC 2 periodicity
In this case, the legacy UE will have to assume the longer SMTC for all cells. Depending on the choice for this long cycle, the legacy UE idle mode performance will suffer since now it can measure only at longer time intervals.
Observation 2: Configuring a shorter SMTC 2 periodicity will degrade the Idle/Inactive performance for legacy UEs.
Another option which was considered during RAN4 discussions was to configure the longer SMTC at an offset to the legacy shorter SMTC. This is shown in Figure 3.



Figure 3 Longer SMTC 2 with an offset
This option solves the impact to legacy UEs since they will not observe the small cells. However, the Rel-16 UEs will have to wake up twice to measure all cells which will increase their power consumption.
Observation 3: Longer SMTC 2 with an offset will increase the Idle/Inactive mode power consumption for Rel-16 UEs.
Based on these observations, we propose that:
Proposal: The legacy behavior of single SMTC periodicity is kept in Rel-16.

Conclusion
In this contribution, we discussed the UE impact of configuring a second SMTC periodicity and propose the following:
Observation 1: Configuring a longer SMTC 2 periodicity can result in reselection ping-pongs between regular and sleeper cells.
Observation 2: Configuring a shorter SMTC 2 periodicity will degrade the Idle/Inactive performance for legacy UEs.
[bookmark: _GoBack]Observation 3: Longer SMTC 2 with an offset will increase the Idle/Inactive mode power consumption for Rel-16 UEs.
Proposal: The legacy behavior of single SMTC periodicity is kept in Rel-16.
Reference
[1] [bookmark: _Hlk859252]R2-1910674, Multiple SMTCs per frequency carrier in idle mode	, Orange 
[2] R2-1911840, LS on second SMTC periodicity in idle mode,	Orange
[3] R2-1914338, Reply LS on second SMTC periodicity in idle mode (R4-1912744; contact: Orange)
1

2

image2.emf
t

SMTC 1

SMTC 2

SMTC SSBs outside SMTC


Microsoft_Visio_2003-2010_Drawing1.vsd
t


SMTC 1



image3.emf
t

SMTC 1

SMTC 2

SMTC SSBs outside SMTC


Microsoft_Visio_2003-2010_Drawing2.vsd
t


SMTC 1



image1.emf
t

SMTC 1

SMTC 2

SMTC SSBs outside SMTC


Microsoft_Visio_2003-2010_Drawing.vsd
t


SMTC 1



