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1 Introduction

This document summarizes and provides report on the following offline discussion: 
· [AT131][303][R19 NR NTN] Two SMTC periodicities (Xiaomi)


Scope: continue the discussion on whether to support configuring two different SMTC periodicities (with different offsets) for SMTCs in one frequency, based on the RAN2 assumptions

Intended outcome: summary of the offline discussion (in R2-2506280)

Offline time: Wednesday morning coffee break (room TBD)

Deadline for offline discussion summary:  Wednesday 2025-08-27 14:00

2 Discussion
Background on the discussion of supporting two periodicities:
RAN1 has agreed that the SSB periodicity for initial access is extended to 160ms, it is possible that neighbour cells have different SSB periodicity than serving cell. As per current spec, all the SMTCs in smtc4list-r17 in one frequency layer share the same SMTC periodicity, and it is impossible to configure different periodicity for different SMTC. If only one periodicity is configured, according to RAN4 reply LS in R2-2505050, SMTC periodicity should be no smaller than the largest SSB periodicity among the cells associated with the relevant SMTC on the frequency layer. For idle/inactive mode, this is not an issue, because UE performs the intra-frequency measurement at least once every Kmulti_SMTC * Tmeasure,NR_Intra , and the smallest value is 1.28s as highlighted below, which means that no matter which SMTC we select, UE measurement periodicity is not impacted: 
	TS 38.133 4.2C.2.3 Measurements of intra-frequency NR cells:

The UE shall measure SS-RSRP and SS-RSRQ at least every Kmulti_SMTC * Tmeasure,NR_Intra (see table 4.2C.2.3-1) if the UE does not support Enhanced RRM requirements for measurements in IDLE and INACTIVE modes defined in TS 38.306 [14] or if the enhancedMeasurementLEO-r17 is not enabled, or every Kmulti_SMTC * Tmeasure,NR_Intra_enh (see table 4.2C.2.3-2) if the UE supports Enhanced RRM requirements for measurements in IDLE and INACTIVE modes defined in TS 38.306 [14] and the enhancedMeasurementLEO-r17 is enabled, for intra-frequency cells that are identified and measured according to the measurement rules.
…
For UE in FR1-NTN:


If SMTCs do not overlap with each other,
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, if GEO satellites are measured on the carrier;
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, if LEO satellites are measured on the carrier;

-
If SMTCs partially overlap with each other,
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, if only GEO satellites are measured on the carrier;
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, if only LEO satellites are measured on the carrier;

Where
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 Is the number of LEO satellites to be measured within i-th SMTC, 
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 Is the number of LEO satellites that UE can measure in parallel within an SMTC,
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 Is the number of SMTCs that partially overlap with each other.

Note: for deriving Kmulti_SMTC for Tdetect,NR_Intra, Tmeasure,NR_Intra and Tevaluate,NR_Intra, two SMTCs are considered as overlapping if they overlap in one or more occasions during a single Tdetect,NR_Intra, Tmeasure,NR_Intra or Tevaluate,NR_Intra.




Table 4.2C.2.3-1: Tdetect,NR_Intra, Tmeasure,NR_Intra and Tevaluate,NR_Intra [38.133]
	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
	
	
	

	0.32
	1
	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
	
	17.92 x N1 (28 x N1)
	1.28 x N1 (2 x N1)
	5.12 x N1 (8 x N1)

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

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

	[1] Note 1:
M2 = 2 if SMTC periodicity of measured intra-frequency cell > 20 ms and 1<NSMTC ( 4 upon more than 1 SMTC configured at the UE; M2 = 1.5 if SMTC periodicity of measured intra-frequency cell > 20 ms and NSMTC=1 upon 1 SMTC configured at the UE; otherwise M2=1. Where, NSMTC is the number of SMTCs configured by SAN If different SMTC periodicities are configured for different cells, the SMTC periodicity in this note is the one used by the cell being identified. During PSS/SSS detection, the periodicity of the SMTC configured for the intra-frequency carrier is assumed, and if the actual SSB transmission periodicity is greater than the SMTC configured for the intra-frequency carrier, longer Tdetect, NR_intra is expected.

[2] Note 2: 
The UE is not required to meet the requirements for 2.56s DRX cycle length for earth-moving LEO deployment.


Observation 1: For idle/inactive mode, the smallest measurement periodicity is 1.28s, which is much larger than the maximum SMTC periodicity of 160ms. Thus, supporting configuring another smaller SMTC periodicity has no benefit on the measurement performance.
For connected mode, thing is a little bit different from idle/inactive mode, as the measurement period is a function of SMTC period. If SMTC period is over 20ms and larger than DRX cycle, it'll become the dominant factor of measurement period according to the formula highlighted in yellow. For example, if DRX cycle is 160ms, and SMTC period is 160ms, the measurement period is equal or larger than 1200ms. On the other hand, if SMTC period is 20ms, the measurement period is equal or larger than 150ms, which significantly reduce the measurement period, and is beneficial for HO performance.  

Table 9.2C.5.2-1: Measurement period for intra-frequency measurements without gaps (FR1)

	DRX cycle
	T SSB_measurement_period_intra  

	No DRX
	max(200ms, ceil( 5 x Kp x Klayer1_measurement) x Kmulti_SMTC x SMTC period)Note 1 x CSSFintra

	DRX cycle≤ 320ms
	max(200ms, ceil(1.5x 5 x Kp x Klayer1_measurement) x Kmulti_SMTC x max(SMTC period,DRX cycle)) x CSSFintra

	DRX cycle>320ms
	ceil( 5 x Kp x Klayer1_measurement) x Kmulti_SMTC x DRX cycle x CSSFintra

	[3] NOTE 1:
If different SMTC periodicities are configured for different cells, the SMTC period in the requirement is the one used by the cell being identified


Observation 2: For connected mode, measurement periodicity is hugely impacted by SMTC period. 160ms SMTC period will result in at least 1200ms measurement period, while 20ms SMTC period will only result in 150ms measurement period. Thus, supporting configuring two SMTC periodicities can significantly reduce the measurement period for cells with 20ms SSB period, and thereby improve mobility performance.
Based on observation 1 and observation 2, the main gain comes from connected mode. 
But some company said that it can be extended to idle/inactive mode. From signalling point of view, we do not need to differentiate idle/inactive mode, because they share the same smtc4list IE. In light of this, in RAN2 #129bis meeting, RAN2 made the following agreement:
	· RAN2 considers to support configuring two different SMTC periodicities (with different offsets) in one frequency layer for idle, inactive and connected mode neighbor cell measurements.


In RAN2 #131 meeting, one company raises the issue in [R2-2506154] that network should not configure different SMTC periodicities across all the cells, because the mobility performance should be aligned across all the cells. If some cells are configured with small SMTC period (resulting in small measurement period) while other cells are configured with larger SMTC period (resulting in larger measurement period), then the mobility performance to different cells will be different. From rapporteur point of view, if some neighbour cells are legacy cells while others are Rel-19 DL CE cells, the main motivation for DL CE cell is to solve coverage issue caused by power limitation to active all beams instead of mobility performance, but coverage enhancement can also improve mobility performance. The main consideration for legacy neighbour cell would be mobility performance, which is benefited from using small SMTC period. There is no need to align the mobility performance across all the cells especially when the base stations are updated step by step.
To compromise, some company suggests that we can make the support of two periodicities optional. As such, we have the following agreement after the online discussion: 
· RAN2 assumes that if we support configuring two different SMTC periodicities (with different offsets) for SMTCs in one frequency layer:

· This is mainly for connected mode.

· This will imply a dedicated UE capability

· If RAN4 will not finish their requirements in R19 we can introduce some statement in the specs in the future to limit the configuration to one periodicity only
Based on the above explanation, rapporteur suggests to discuss whether we can agree on the following way forward:
Way forward: RAN2 supports to configure two different SMTC periodicities (with different offsets) for SMTCs per frequency layer for idle/inactive/connected mode, and UE capability will be introduced for this purpose. If RAN4 cannot finish the corresponding RRM requirement design, we can introduce some statement in the specs in the future to limit the configuration to one periodicity only.
If the way forward above is agreed, we should formally send a LS to RAN4 about our conclusion, together with the agreement of changing the maximum number of configured SMTCs to 7. 
Discussion:

- CATT: whether this meeting is the last RAN4 meeting
-Ericsson: we can focus on connected mode; Samsung agrees.
Vivo: support both idle/inactive/connected mode;
CMCC: support the WA.
QC: there isn’t much work load to support both idle/inactive and connected mode.
Thales: focus on connected mode;
OPPO: wait for RAN4 conclusion.
Xiaomi: we can inform RAN4 that our first priority is connected mode.
Fujitsu: not to exclude idle/inactive.
=> agree this WA.
3 Conclusions  
Proposal 1: RAN2 supports to configure two different SMTC periodicities (with different offsets) for SMTCs per frequency layer for idle/inactive/connected mode, and UE capability will be introduced for this purpose. If RAN4 cannot finish the corresponding RRM requirement design, we can introduce some statement in the specs in the future to limit the configuration to one periodicity only.
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