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1. Introduction

In the approved WF [1], it is indicated that if T331 is running, the carriers which are configured for EMR shall not be performed with relaxed measurement. 
	· Measurements on EMR carriers should not be relaxed if T331 is running

 


For these carriers which are configured for mobility (not for EMR), if UE has fulfilled low mobility or not-at-cell edge criteria, UE shall perform relaxed measurement. 
In the current specification, no requirements are specified for the scenario where both relaxed measurement carriers and non-relaxed measurement carriers exist. To complete the requirements, this contribution provides the analysis on the joint measurement requirements considering both relaxed carriers and non-relaxed carriers.
2. Discussion
The current inter-frequency and inter-RAT measurement requirements for power saving is specified in section 4.2.2.10 and 4.2.2.11. Taking inter-frequency measurements for UE fulfilling low mobility criterion as an example, when Srxlev ≤ SnonIntraSearchP or Squal ≤ SnonIntraSearchQ the relaxed measurement requirements are specified as below, where K1 is a relaxed scaling factor.
Table 4.2.2.10.2-1: Tdetect,NR_Inter, Tmeasure,NR_Inter and Tevaluate,NR_Inter

	DRX cycle length [s]
	Scaling Factor (N1)
	Tdetect,NR_Inter [s] (number of DRX 
	Tmeasure,NR_Inter [s] (number of DRX cycles)
	Tevaluate,NR_Inter [s] (number of DRX cycles)

	
	FR1
	FR2Note1
	cycles)
	
	

	0.32
	1
	8
	11.52 x N1 x 1.5 x K1 (36 x N1 x 1.5 x K1)
	1.28 x N1 x 1.5 x K1 (4 x N1 x 1.5 x K1)
	5.12 x N1 x 1.5 x K1 (16 x N1 x 1.5 x K1)

	0.64
	
	5
	17.92x N1 x K1 (28 x N1 x K1)
	1.28 x N1 x K1 (2 x N1 x K1)
	5.12 x N1 x K1 (8 x N1 x K1)

	1.28
	
	4
	32 x N1 x K1 (25 x N1 x K1)
	1.28 x N1 x K1 (1 x N1 x K1)
	6.4 x N1 x K1 (5 x N1 x K1)

	2.56
	
	3
	58.88 x N1 x K1 (23 x N1 x K1)
	2.56 x N1 x K1 (1 x N1 x K1)
	7.68 x N1 x K1 (3 x N1 x K1)

	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: K1 = 3 is the measurement relaxation factor applicable for UE fulfilling the low mobility.


It is agreed in the approved WF [1] that measurements on EMR carriers should not be relaxed if T331 is running. Then the EMR measurement on inter-frequency carriers shall follow the requirements (non-relaxed) specified in [TS 38.133, 4.4.2.2] when T331 is running.
“For inter-frequency carriers configured for idle mode CA/DC measurements, if Srxlev ≤ SnonIntraSearchP and Squal ≤ SnonIntraSearchQ the inter-frequency measurement requirements in clause 4.2.2.4 shall apply, where UE shall search for and measure inter-frequency layers configured for idle mode CA/DC measurements in preparation for possible reporting.”

If a UE is configured with both EMR measurement carriers (T331 is running) and mobility measurement carriers, and the UE fulfills relaxed measurement criterion (either low mobility or not-at-cell edge criteria), when Srxlev ≤ SnonIntraSearchP or Squal ≤ SnonIntraSearchQ, the measurement requirements on different carriers are summarized as below,
Table 1. Measurement requirements for different carriers
	EMR carriers
	Mobility carries

	T331 is running
	T331 is not running
	

	Non-relaxed measurement
	Relaxed measurement
	Relaxed measurement


Then the question arises: how to define the measurement requirements when there are both non-relaxed measurement carriers and relaxed measurement carriers. 
In R16 HST inter-RAT idle mode measurement, there are NEUTRA_carrier and NEUTRA_carrier_HST. They represent respectively the E-UTRA carriers indicated to meet non high speed requirements and E-UTRA carriers indicated to meet high speed requirements. The measurement requirements are specified as NEUTRA_carrier_HST * Tdetect,EUTRAN_HST + NEUTRA_carrier  * Tdetect,EUTRAN.
The similar principle can be inherit for relaxation measurement. When Srxlev ≤ SnonIntraSearchP or Squal ≤ SnonIntraSearchQ, the measurement requirements can be depicted as Ncarrier_Relax * Trelax + Ncarrier_Non_relax  * Tnon-Relax where 
Trelax is the relaxed measurement requirements specified in clause 4.2.2.10 and 4.2.2.11 in TS38.133,
Tnon-Relax is the normal (i.e., non-relaxed) measurement requirements specified in clause 4.2.2.4 and 4.2.2.5 in TS38.133,
Ncarrier_Relax is the total number of configured inter-frequency/inter-RAT carriers required to meet relaxed measurement requirements (i.e., non-EMR carriers and EMR carriers while T331 is not running).
Ncarrier_Relax is the total number of configured inter-frequency/inter-RAT carriers required to meet non relaxed measurement requirements (i.e., EMR carriers while T331 is running).

Proposal1: When Srxlev ≤ SnonIntraSearchP or Squal ≤ SnonIntraSearchQ, measurements for UE fulfilling low mobility or not-at-cell edge criteria UE are specified as Ncarrier_Relax * Trelax + Ncarrier_Non_relax  * Tnon-Relax 

where 
Trelax is the relaxed measurement requirements specified in clause 4.2.2.10 and 4.2.2.11 in TS38.133,
Tnon-Relax is the normal measurement requirements specified in clause 4.2.2.4 and 4.2.2.5 in TS38.133,

Ncarrier_Relax is the total number of configured inter-frequency/inter-RAT carriers required to meet relaxed measurement requirements (i.e., non-EMR carriers and EMR carriers while T331 is not running).
Ncarrier_Relax is the total number of configured inter-frequency/inter-RAT carriers required to meet non relaxed measurement requirements (i.e., EMR carriers while T331 is running).
3. Conclusion
This contribution provides the analysis on the joint measurement requirements when both relaxed measurement carriers and non-relaxed measurement carriers exist. The proposal is proposed:

Proposal1: When Srxlev ≤ SnonIntraSearchP or Squal ≤ SnonIntraSearchQ, measurements for UE fulfilling low mobility or not-at-cell edge criteria UE are specified as Ncarrier_Relax * Trelax + Ncarrier_Non_relax  * Tnon-Relax 

where 
Trelax is the relaxed measurement requirements specified in clause 4.2.2.10 and 4.2.2.11 in TS38.133,
Tnon-Relax is the normal measurement requirements specified in clause 4.2.2.4 and 4.2.2.5 in TS38.133,

Ncarrier_Relax is the total number of configured inter-frequency/inter-RAT carriers required to meet relaxed measurement requirements (i.e., non-EMR carriers and EMR carriers while T331 is not running).
Ncarrier_Relax is the total number of configured inter-frequency/inter-RAT carriers required to meet non relaxed measurement requirements (i.e., EMR carriers while T331 is running).

An accompany CR is provided in [R4-2113827].
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