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1 Introduction
In RAN2#107, RAN2 agrees the intention to have 2nd SMTC in IDLE mode.

R2-1910674	Multiple SMTCs per frequency carrier in idle mode	Orange, Telecom Italia S.p.A., Vodafone, AT&T	discussion	Rel-16
=>	There is support to introduce a second SMTC for idle mode measurements as a TEI16 (details/CRs to be discussed in next meeting)


RAN2 also sent an LS to RAN4 [1]. RAN4 replied the LS [2] with some concern on legacy UE impact.

	Question 1: Does the introduction of a second SMTC for idle mode measurements have any impact to RAN4 core requirements?
[RAN4 reply]: 
RAN4 idle mode requirements are already accounting for SMTC periodicities {5,10,20,40,80,160} ms, duration {1, 2, 3, 4, 5} ms, and any offset within the configured periodicity in the UE measurement and performance requirements. Since the second SMTC uses the same set of periodicities, durations and offsets, there is only a minor impact on RAN4 core requirements that can be decided once RAN2 has concluded on the second SMTC periodicity value. 
Question 2: Can it be addressed in Rel-16 both for intra and inter-frequency scenarios?
[RAN4 reply]: It can be addressed in Rel-16 both for intra and inter-frequency scenarios from RAN4 point of view. 
Some companies expressed concerns about possible impact on legacy UE idle mode behaviour that should be further analysed.



In this paper, we further discuss on the legacy UE impact of 2nd SMTC and propose a possible solution to have 2nd SMTC without legacy UE impact.

2 Discussion
In R15 CONNECTED mode, the NW could configure two SMTC for a given NR frequency. The 2nd SMTC will have same offset and duration with a strictly shorter periodicity. It is proposed in R16 to have also 2nd SMTC in IDLE mode so that the NW could deploy some “sleeping” cells with longer SMTC periodicity. The concept is similar as in CONNECTED mode. The two SMTC will have same offset and duration but different periodicity.

One possible way is to configure 2nd SMTC with strictly longer periodicity as proposed in [3].  However, the legacy UE is not able to understand the 2nd SMTC configuration in the system information. The UE behaviour would always follow the R15 SMTC. If the 2nd SMTC periodicity is longer than the R15 SMTC, the UE will measure the “sleeping” cells with short periodicity.  At some occasion, the UE will measure the RSRP and RSRQ from nothing, as shown in Figure 1. It would create lots of confusion in UE measurement as UE does not know whether the SSB is NOT transmitted or the SSB signal is lost due to bad channel quality. It create a lot of uncertainty on the measurement result of the target cells and result in bad idle mode mobility performance. It would a functional NBC change from UE point of view.  

Observation 1: If the 2nd SMTC periodicity is longer than the R15 SMTC, the R15 legacy UE will measure target cells using short periodicity while the actual SSB is transmitted with longer periodicity. It will result in large measurement uncertainty and bad idle mode mobility performance.  
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Figure 1. Legacy UE may measure RSRP and RSRQ from nothing.


Therefore, we would like to propose to configure 2nd SMTC with strictly shorter periodicity in IDLE mode (as what has been done in CONNECETED mode). In this way, there would be no problem in IDLE mode measurement for R15 legacy UEs. The NW could still configure 2 group of cells in one frequency using different SMTC periodicity.
 
Proposal 1: Introduce second SMTC in IDLE mode by indicating which cells use strictly shorter periodicity than the legacy R15 SMTC periodicity.

3 Conclusions	
Base on the discussion in section 2, we have the follow observation and proposal: 

Observation 1: If the 2nd SMTC periodicity is longer than the R15 SMTC, the R15 legacy UE will measure target cells using short periodicity while the actual SSB is transmitted with longer periodicity. It will result in large measurement uncertainty and bad idle mode mobility performance.  

Proposal 1: Introduce second SMTC in IDLE mode by indicating which cells use shorter periodicity than the legacy R15 SMTC periodicity.
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