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1. Introduction

An LS from RAN2 on second SMTC periodicity in idle mode is sent to RAN4. The content is duplicated as below [R2-1911840],

	1. Overall Description:

RAN2 decided that there is support to introduce a second SMTC per frequency carrier for idle mode measurements as a TEI16 with details/CRs to be discussed in next meeting. The second SMTC uses the offset and duration of the first SMTC, but has a longer periodicity. It is beneficial for network energy efficiency and improves UE RRM measurements performance for cells which transmit SSBs with a long periodicity. 

The second SMTC periodicity is always configured to be one of the current values for Rel-15 for which core requirements are defined.

Question 1: Does the introduction of a second SMTC for idle mode measurements have any impact to RAN4 core requirements?

Question 2: Can it be addressed in Rel-16 both for intra and inter-frequency scenarios?

2. Actions:

RAN2 respectfully asks RAN4 to provide feedback on the above questions.  


This paper provides the analysis on the dual SMTC periodicity configuration in idle mode.
2. Discussion
In practical network, the Macro cells provide a coverage layer while small cells provide a capacity layer that we want to activate only when needed. In RAN2 the motivation of introduction of two SMTCs per frequency carrier is to optimize the network energy efficiency [1]. For example the SSB periodicity of the cells belonging to the capacity layer which are unloaded, denoted as sleeper cells, are set to the maximum value, i.e. 160ms, while the coverage cells are configured with the default periodicity. 
In the following, we analyze the dual SMTC in idle mode from RAN4 RRM perspective. 
· For intra-frequency cell reselection
The existing requirements for intra-frequency cell reselection is duplicated in the below table.  

Table 4.2.2.3-1: Tdetect,NR_Intra, Tmeasure,NR_Intra and Tevaluate,NR_Intra [TS38.133]
	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
	FR2Note1
	
	
	

	0.32
	1
	8
	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.


Generally the current cell reselection requirements in RRM is related with DRX cycles. There is one special case. When DRX cycle length =320ms, if SMTC periodicity of measured intra-frequency cell > 20 ms, then additional factor M2=1.5 is scaled, otherwise, M2=1 is scaled (i.e., no relaxation). Under such configuration, if no more than 20ms SMTC periodicity is configured for the coverage cell and larger than 20ms SMTC periodicity is configured for the sleeper cell, then the benefit will be observed, as the sleeper cells benefit from a higher SSB periodicity and lead to power savings and better energy efficiency. In the meanwhile, the cell reselection performance on the coverage cells doesn’t be degraded as well.
Observation 1: The benefit of intra-frequency cell reselection can be observed when no more than 20ms SMTC periodicity of the coverage cell and larger than 20ms SMTC periodicity of the sleeper cell are configured in case of DRX cycle is 320ms.

For DRX cycle larger than 320ms, the intra-frequency cell reselection completely depends on the DRX cycle regardless of SMTC periodicity. In these cases, the dual SMTC per frequency has no impact on intra-frequency cell reselection performance from RRM point of view. In order to save power, network can configure only one single longer SMTC periodicity per frequency carrier.
Observation 2: For DRX cycle larger than 320ms, the intra-frequency cell reselection completely depends on the DRX cycle regardless of SMTC periodicity.
· For inter-frequency cell reselection
The existing requirements for inter-frequency cell reselection is duplicated in the below table.  
Table 4.2.2.4-1: Tdetect,NR_Inter, Tmeasure,NR_Inter and Tevaluate,NR_Inter [TS38.133]
	DRX cycle length [s]
	Scaling Factor (N1)
	Tdetect,NR_Inter [s] (number of DRX cycles)
	Tmeasure,NR_Inter [s] (number of DRX cycles)
	Tevaluate,NR_Inter [s] (number of DRX cycles)

	
	FR1
	FR2Note1
	
	
	

	0.32
	1
	8
	11.52 x N1 x 1.5 (36 x N1 x 1.5)
	1.28 x N1 x 1.5 (4 x N1 x 1.5)
	5.12 x N1 x 1.5 (16 x N1 x 1.5)

	0.64
	
	5
	17.92x 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.


The special case is for 320ms DRX cycle configuration:

· if TSMTC_intra = TSMTC_inter = 160 ms and SMTC occasions of intra-frequency carrier and inter-frequency carrier are fully overlapping and SMTC occasions of intra-frequency carrier and inter-frequency carrier are fully overlapping with paging occasion, 1.5 factor is scaled.
As the LS mentioned, the second SMTC periodicity is always configured to be one of the current values for Rel-15 for which core requirements are defined, thus the maximum value of SMTC2 periodicity is 160ms. Thus even for the special case of TSMTC_intra = TSMTC_inter = 160 ms, the SMTC2 configuration has no impact on current inter-frequency cell reselection requirements.
Observation 3: Introduction of a second SMTC for idle mode measurements have no impact to inter-frequency cell reselection requirements.

As the inter-frequency cell reselection completely depends on the DRX cycle, thus network can configure only one longer SMTC periodicity per frequency carrier. The necessity of dual SMTC configuration for inter-frequency cell reselection is not foreseen.
Observation 4: The necessity of dual SMTC configuration for inter-frequency cell reselection is not foreseen.

3. Conclusions

This contribution provides the discussion on two SMTC periodicity per frequency carrier in idle mode. The observations are provided as below,
Observation 1: The benefit of intra-frequency cell reselection can be observed when no more than 20ms SMTC periodicity of the coverage cell and larger than 20ms SMTC periodicity of the sleeper cell are configured in case of DRX cycle is 320ms.

Observation 2: For DRX cycle larger than 320ms, the intra-frequency cell reselection completely depends on the DRX cycle regardless of SMTC periodicity.
Observation 3: Introduction of a second SMTC for idle mode measurements have no impact to inter-frequency cell reselection requirements.

Observation 4: The necessity of dual SMTC configuration for inter-frequency cell reselection is not foreseen.
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