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1 	Introduction
In last meeting, RAN4 received an LS [1] from RAN2 on the issue of second SMTC periodicity in idle mode. In the same meeting, RAN4 replied one LS [2] back to RAN2. In [2], a concern on legacy impact was mentioned.
	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 provide our analysis on legacy impact.
2 Discussion
[bookmark: _GoBack]To address the concern on network power consumption, one idea is to allow gNB to transmit broadcast message less frequently when there are not many users in its coverage. Therefore, a 2nd SMTC was considered with a longer periodicity than the R15 SMTC in SIB. A cell can sometimes adapt to the 2nd SMTC, and its cell ID will be added in the PCI list broadcasted in SIB of neighboring cells. Some detail on how to enable this feature may still not be 100% clear at this moment. Nevertheless, one thing for sure is that legacy UE is not able to understand anything about the R16 2nd SMTC in IDLE. In other words, the UE behavior would always follow the R15 SMTC, even if gNB is now transmitting SSB based on 2nd SMTC.
[bookmark: _Ref23865296]Observation 1: R15 legacy UE is not able to understand anything about the 2nd SMTC in IDLE. The UE behavior would always follow the R15 SMTC, even if gNB is now transmitting SSB based on 2nd SMTC.

With this mismatch, the impact to legacy UE is obvious. Legacy UE tries to measure the SS-RSRP and SS-RSRQ of a target cell (neighboring cells from either intra or inter frequency layers) based on R15 SMTC. When the legacy UE tries to perform measurement on a certain SSB of a target cell but the target cell actually does not transmit the SSB, then UE will measure the RSRP and RSRQ from nothing, as shown in Figure 1. 
[image: ]
[bookmark: _Ref23864224]Figure 1. Legacy UE may measure RSRP and RSRQ from nothing.

The measurement result will be later filtered by UE and used in the decision in cell re-selection. Since Legacy UE has no idea on whether the SSB was really transmitted or not, it will naively take all measurement samples it get in the reselection decision. In this case, legacy UE will underestimate the RSRP and RSRP of cells and make wrong decision in cell re-selection.
[bookmark: _Ref23865298]Observation 2: UE may measure the RSRP and RSRQ from nothing for those cells adapting 2nd SMTC and make wrong decision in cell re-selection.
[bookmark: _Ref23865301]Proposal 1: Confirm that the 2nd SMTC in IDLE mode has impact on legacy UE.
3 Summary
In this paper, we provide our view on the legacy impact due to the 2nd SMTC in IDLE mode.
Observation 1: R15 legacy UE is not able to understand anything about the 2nd SMTC in IDLE. The UE behavior would always follow the R15 SMTC, even if gNB is now transmitting SSB based on 2nd SMTC.
Observation 2: UE may measure the RSRP and RSRQ from nothing for those cells adapting 2nd SMTC and make wrong decision in cell re-selection.
Proposal 1: Confirm that the 2nd SMTC in IDLE mode has impact on legacy UE.
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