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Discussion 
1 Introduction

In last RAN4 meeting, RAN4 has identified that for some scenario, specifying relaxed minimum measurement performance requirement is feasible. As proposed in some companies’ paper, such scenario specific minimum requirements could be addressed by introducing network signaling to indicate on which frequency layer the relaxed requirement is applicable.  How the signaling will be designed should be RAN2 scope. Based on potential RAN2 decision of signaling, such scenario/layer specific relaxed performance requirement needs further discussion in RAN4. In the LS [1], it is further pointed out if the existing gap pattern and gap repetition periods are reused, UE could reduce PSS/SSS search activity which results in relaxed cell detection requirement while still maintaining RSRP/RSRQ measurement period and accuracy. In order to progress the work in this WI, in this paper, we provide our view on how the requirements of relaxed cell detection will be defined for the option 1, i.e., reusing existing gap pattern.  

2 Discussion
For the frequency layer on which the relaxed cell detection requirement is applied, the new relaxed cell detection could be defined in the way as normal cell detection requirement, for example, for non-DRX case, the normal inter-frequency cell detection requirement is defined in 36.133 as:  
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Where:

TBasic_Identify_Inter = 480 ms. It is the time period used in the inter frequency equation where the maximum allowed time for the UE to identify a new FDD inter-frequency cell is defined.

Nfreq is defined in clause 8.1.2.1.1 and Tinter1 is defined in clause 8.1.2.1

A cell shall be considered detectable provided following conditions are fulfilled:

-
RSRP and RSRP Ês/Iot according to Annex B.2.3 for a corresponding Band

-
other RSRP related side conditions given in Sections 9.1.3.1 and 9.1.3.2 and RSRQ related side conditions given in Sections 9.1.6.1 and 9.1.6.2 are fulfilled,
-
SCH_RP|dBm and SCH Ês/Iot according to Annex B.2.3 for a corresponding Band


In above requirements, Tinter1is defined based on assumption that UE will use up all the available gaps within the 480ms measurement period.  First of all, for the cells deployed for offloading purpose, it could be assumed that the side condition of detect-ability of certain cells could be remained as above. Furthermore, if same gap pattern and gap period are reused, the UE measurement power could be saved by omitting certain gaps. Therefore, as one possible solutions, the requirement of relaxed cell detection could be defined based how many gaps will be actually used within the measurement period as below: 
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Where, 

Tinter2 is the minimum available time for relaxed inter-frequency measurement during 480 period which could be much less than 60ms. Therefore, how to define the minimum requirements for relaxed performance is largely depends on how many gaps are allowed to be omitted in measurement period, e.g., if up to 2/3 gaps are allowed to be omitted, the Tinter2 will be introduced as 
	Gap Pattern Id
	MeasurementGap Length (MGL, ms)
	Measurement Gap Repetition Period

(MGRP, ms)
	Minimum available time for inter-frequency and inter-RAT measurements during 480ms period

(Tinter1, ms)
	Minimum available time for inter-frequency and inter-RAT measurements during 480ms period

(Tinter2, ms)
	Measurement Purpose

	0
	6
	40
	60
	20
	Inter-Frequency E-UTRAN FDD and TDD, UTRAN FDD, GERAN, LCR TDD, HRPD, CDMA2000 1x

	1
	6
	80
	30
	10
	Inter-Frequency E-UTRAN FDD and TDD, UTRAN FDD, GERAN, LCR TDD, HRPD, CDMA2000 1x


Also, for DRX case, the existing inter-frequency cell detection requirement is defined according to DRX cycle length as below: 

	Table 8.1.2.3.1.2-1: Requirement to identify a newly detectable FDD interfrequency cell

DRX cycle length (s)

 Tidentify_inter (s) (DRX cycles)

Gap period = 40 ms
Gap period = 80 ms
≤0.16

Non DRX Requirements in clause 8.1.2.3.1.1 are applicable
Non DRX Requirements in clause 8.1.2.3.1.1 are applicable
0.256
5.12*Nfreq (20*Nfreq)
7.68*Nfreq (30*Nfreq)
0.32
6.4*Nfreq (20*Nfreq)
7.68*Nfreq (24*Nfreq)
0.32< DRX-cycle≤2.56
Note (20*Nfreq)
Note (20*Nfreq)
Note: Time depends upon the DRX cycle in use



In above requirements, for DRX cycle length larger than 256ms, the requirements is defined by assuming UE will use up to 20 DRX cycles to finish the cell detection. For relaxed cell detection, if the equivalent power saving gain is expected be achieved in both non-DRX case and DRX case, depends on how many gaps are allowed to be omitted in non-DRX case, the equivalent relaxed factor, e.g., if up to 2/3 gaps are allowed to be omitted could be introduced for relaxed cell detection requirements. 
	DRX cycle length (s)
	 Tidentify_inter (s) (DRX cycles)
	 Tidentify_inter_Relaxed (s) (DRX cycles)

	
	Gap period = 40 ms
	Gap period = 80 ms
	Gap period = 40 ms
	Gap period = 80 ms

	≤0.16
	Non DRX Requirements in clause 8.1.2.3.1.1 are applicable
	Non DRX Requirements in clause 8.1.2.3.1.1 are applicable
	Non DRX Requirements for relaxed requirements in clause 8.1.2.3.1.1 are applicable
	Non DRX Requirements for relaxed requirements in clause 8.1.2.3.1.1 are applicable

	0.256
	5.12*Nfreq (20*Nfreq)
	7.68*Nfreq (30*Nfreq)
	5.12*Nfreq (60*Nfreq)
	7.68*Nfreq (90*Nfreq)

	0.32
	6.4*Nfreq (20*Nfreq)
	7.68*Nfreq (24*Nfreq)
	6.4*Nfreq (60*Nfreq)
	7.68*Nfreq (72*Nfreq)

	0.32< DRX-cycle≤2.56
	Note (20*Nfreq)
	Note (20*Nfreq)
	Note (60*Nfreq)
	Note (60*Nfreq)

	Note: Time depends upon the DRX cycle in use


However, it has been recognized that it may be difficult for RAN4 to reach the consensus on how many gaps are allowed to be omitted [2]. As proposed in [2], RAN2’ input on acceptable level of relaxed performance requirement is needed as guideline if RAN4 is not able to agree on such acceptable level. 
The acceptable level of relaxed requirement mentioned above is largely depending on the network deployment scenario.  In dense small cells deployments scenario, the UE will quickly find a cell after the inter-frequency measurement is configured and the handover can be performed. Therefore, in dense small cell deployment scenario, the level of relaxing could be small since anyway there will not be much power saving gain if UE could detect cells within the first available gap periods. However, in sparse small cell deployments the UE will spend much more time outside a small cell (i.e. trying to detect a small cell), the acceptable level of relaxed performance could be large to save UE measurement power. Also, to be noted, such acceptable level could be also depending on the UE mobility state. Acceptable level could be different for high speed UE and low speed UE. Such above deployment scenario and UE mobility state is better acknowledged by network rather than UE. Therefore, instead defining the minimum requirement for all the off-loading scenario, network controlled relaxed performance requirement could be considered, e.g., network could explicitly signal the exact time length for UE to detect certain cells as long as these cells are detectable within this period (reuse the side condition of current inter-frequency cell detection).  
This exact time length which reflects the acceptable level of relaxed performance requirements could be also considered to define the RAN4 minimum requirements, i.e., RAN4 define the relaxed performance requirements as 
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Where 

Tidentify_Inter_Relaxed is the exact time length based on either RAN4 consensus of acceptable relaxing level or signaled by network. 

To be noted, in either of above solutions of defining requirements, it is up to UE to skip certain gap period as long as UE could report the detected cell within the minimum requirements. 
Proposal 1: In order to moving forward of defining the minimum requirement of relaxed cell detection, the following options could be considered: 
-  Option 1: RAN4 defines the minimum requirements of relaxed cell detection. 
Option 1-1: The minimum requirement for non-DRX case could be defined based on existing inter-frequency cell detection requirement but assuming different minimum available time during 480ms. The minimum requirement for DRX case could be defined assuming certain relaxing factor for large DRX cycle length.  
Option 1-2: The minimum requirements could be defined according to the maximum of exact time length and normal cell detection requirements. 
-  Option 2: RAN4 asks RAN2 to introduce network signalling of the exact delay requirement.  RAN4 could provide the guideline on the candidate detection length based on study of acceptable level of relaxation. 

Option 2-1: If RAN2 agree to introduce the signalling, minimum requirements in RAN4 could be also  define the core requirement by referring the signalled value. 
3 Conclusion
In this paper, how to define relaxed performance requirement for off-loading purpose is provided. Based on analysis,  it is proposed that:

Proposal 1: In order to moving forward of defining the minimum requirement of relaxed cell detection, the following options could be considered: 
-  Option 1: RAN4 defines the minimum requirements of relaxed cell detection. 
Option 1-1: The minimum requirement for non-DRX case could be defined based on existing inter-frequency cell detection requirement but assuming different minimum available time during 480ms. The minimum requirement for DRX case could be defined assuming certain relaxing factor for large DRX cycle length.  
Option 1-2: The minimum requirements could be defined according to exact time length based on either RAN4 consensus of acceptable relaxing level or signalled by the network.
-  Option 2: RAN4 asks RAN2 to introduce network signalling of the exact delay requirement.  RAN4 could provide the guideline on the candidate detection length based on study of acceptable level of relaxation. 

Option 2-1: If RAN2 agree to introduce the signalling, minimum requirements in RAN4 could be also  define the core requirement by referring the signalled value. 
We do not strong view on either option above. Considering the network implementation flexibility, slightly prefer the option 2. 
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