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Discussion 
1 Introduction

RAN2 has been conducting studies for HetNet mobility inter-frequency small cell discovery enhancement. Based on RAN2 study, it was concluded that one of the approaches to reduce UE power consumption is to relax performance requirement for inter-frequency measurements while still maintaining efficient offloading from marcro layer [1]. In order to realize relaxed performance requirements, several options were considered as summarized in RAN2 LS [1]: 

1. Using existing measurement gap pattern with existing measurement gap repetition periods (UE decides on how exactly to do the measurements to comply with the requirements) 

2. UE uses autonomously initiated gaps.  

a. RAN2 prefers that the UE autonomous gap does not interfere with ongoing data transmission i.e. the UE should only have autonomous gaps while being in DRX.
3. Defining an additional measurement gap repetition period (in addition to existing 40 and 80ms MGRP)
In order to further study above options, the following questions have been raised to RAN4 [1]: 
Question 1: Would it be feasible to define new measurement performance requirements for measurements used for offloading purposes (or other purposes where relaxed performance requirements compared to REL-11 requirements are applicable)?
Question 2: Are there significant differences with the RAN2 identified approaches for realizing relaxed performance requirements from RAN4 viewpoint?
Question 3: RAN2 has also considered possibility to relax only cell detection performance requirements (i.e. only cell detection requirement is relaxed and not modify the RSRP/RSRQ measurement requirements). Does RAN4 see this as a feasible approach?
In this paper, the analysis of relaxed inter-frequency measurement requirements has been represented. 
2 Discussion
The offloading scenario considered in RAN2 was also described in RAN2 LS, i.e., mixed frequency layers scenarios. Some of the layers (marco cells) are deployed for coverage purpose and some of layers (small cells) are deployed for offload purpose. For coverage layers, it is expected that current REL-11 mobility performance requirement should be maintained. For offloading layers, relaxed performance requirement was considered as one approach to further reduce UE power consumption. In RRM specification 36.133, for inter-frequency measurement, both measurement reporting requirement (section 8) and measurement accuracy (section 9) are defined. In our understanding, relaxed measurement accuracy requirements will have great impact to mobility performance for both coverage layers and offloading layers and less benefit in UE power consumption. Therefore, first of all, in our understanding, RAN4 should further clarify that relaxed performance requirements will only applied for measurement reporting requirement rather than accuracy performance requirement in response LS. 

Proposal 1: Further clarify relaxed performance requirement is measurement reporting requirement rather than measurement accuracy requirement in response LS. 

For inter-frequency measurement, UE will be configured with one measurement gap pattern unless UE has signaled that it is capable of conducting such measurement without measurement gaps [2]. The gap pattern is configured for all inter-frequency layers. Also, the cell detection delay for inter-frequency measurement is defined depending on gap pattern configured, e.g., for FDD-FDD inter-frequency when no DRX is used, 
[image: image1.wmf]ms

N

freq

×

×

=

Inter1

tify_Inter

Basic_Iden

nter

Identify_I

T

480

T

T


Where Tinter1 is defined in gap pattern configuration as below: 

	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)
	Measurement Purpose

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

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


According to above, cell detection requirement for all frequency layers are equally defined in current specification. Therefore, in order to support relaxing reporting delay requirement only for offloading purpose layers, network has to inform UE which frequency layer the relaxed measurement reporting delay requirement is applied.  
Proposal 2: RAN4 should indicate that inter-frequency measurement reporting requirement is defined for all frequency layers in REL-11 specification. In order to define new measurement reporting requirement for only offload layers, UE has to be configured which frequency layer the relaxed measurement reporting requirement is applied. 
If above proposal is acceptable for both RAN2 and RAN4, simulation campaign could be considered as one methodology  to define the new reporting requirements for offload purpose taking the following aspects into account: 

· UE power consumption
· System performance for off-load purpose,  

In Rel-11 simulation campaign for cell search detection requirement for FeICIC, companies is requested to provide the duty cycle of the cell search receiver, i.e., how many PSS/SSS instance are measured per 40ms period [4]. In order to define relaxed measurement reporting requirement, such duty cycle should be re-considered taking UE power consumption into account. Also, as analyzed by RAN2 simulation study [5], relaxed cell detection reporting requirements will only have marginal negative offloading opportunities. Based on above studies, in our understanding, defining new relaxed measurement reporting delay requirement is feasible. 

Proposal 3: It is feasible to define new measurement performance requirements for measurements used for offloading purposes considering both UE power consumption and system performance with relaxed performance requirement. 
Among the options given by RAN2 LS, in our understanding, using existing gap pattern has less impact to both RAN4 specification and UE/BS implementation since
· By configuring the existing gap pattern, UE will omit certain gaps to achieve power saving purpose.  

· It will leave UE implementation to decide which gaps are used to actually perform measurement to comply minimum requirement. UE has to consider trade-off between actual measurement reporting delay performance and power consumption. 

· It was argued that scheduling opportunities is lost within gap which is not used by UE to actually perform measurement. However, in our understanding, such lost is regarded as kind of optimization over current pattern configuration mechanism since once inter-frequency measurement is configured, unless UE signaled capability of performing inter-frequency without gaps, gaps have to be configured. 
· For autonomous gaps option, it needs further clarification that how such autonomous gaps works together with configured gap pattern. Also, how the relaxed reporting requirement will be defined for autonomous gaps solution, e.g., in no DRX case, how the measurement opportunities will be guaranteed to meet requirements if ongoing service is not allowed to be interrupted by autonomous gaps. 

· For autonomous gaps option, additional test is needed to guarantee ongoing service is not interrupted by autonomous gaps.  

· For new gap pattern option, NW has to decide whether/when to configure legacy gap pattern (to maintain Rel-11 performance) and new gap pattern (to achieve off-load purpose). 
· It is assumed that before deciding on an actual handover, the network would want to have received a measurement with the same accuracy as provided today. If a different gap pattern/best effort measurements are used for cell detection, the network will have to configure a new measurement (with gaps) after this reported cell detection to obtain this normal accuracy measurement report. This will cause additional signaling overhead compared to a solution based on existing measurement gaps.

Therefore, 

Proposal 4: Among RAN2 identified approaches for realizing relaxed performance requirements, using existing gap pattern with existing measurement gap repetition periods (UE decides on how exactly to do the measurements to comply with the requirements)  has less impact to RAN4 specification and UE/BS implementation. 

As aforementioned, measurement reporting requirement and measurement accuracy requirement have been defined respectively in section 8 and section 9 in RRM specification. It is feasible to relax cell detection requirement and maintain the RSRP/RSRQ accuracy requirement. Furthermore, for measurement reporting requirement, besides requirement of identifying a new inter-frequency cell as mentioned above, measurement period has been also defined, e.g., for inter-frequency FDD case, measurement period requirement is defined as: 

	Configuration
	Physical Layer Measurement period: TMeasurement_Period _Inter_FDD [ms]
	Measurement bandwidth [RB]

	0
	480 x  Nfreq
	6

	1 (Note)
	240 x  Nfreq
	50

	Note: This configuration is optional


According to past measurement accuracy performance requirement discussion, relaxed measurement period, i.e., longer measurement period may increase the accuracy performance due to larger number of sampling number for static channel. However, since current motivation of mobility enhancement is to further reduce the UE power consumption and maintain the current mobility performance, it is not necessary to further relax the measurement period requirement in our understanding.  Furthermore, relaxed inter-freq measurement requirements are mainly useful in sparse pico deployments since in dense pico deployments the UE will quickly find a cell after the interfrequency measurement is configured and the handover can be performed (so there is no UE power consumption issue anyway). It is assumed that inter-frequency measurements are only configured when the network actually has the intention to handover the UE to such an inter-frequency cell when such a cell is detected with sufficient quality. In sparse pico cell deployments the UE will spend much more time outside a pico cell (i.e. trying to detect a pico cell), then on the edge of a pico cell (i.e. measuring the cell while it still has insufficient quality for handover). Thus it is much more important to enhance the cell detection power consumption than the measurement power consumption.

Therefore, 
Proposal 5: It is feasible to define relaxed cell detection performance requirement and maintain the RSRP/RSRQ measurement period and accuracy requirement.  
3 Conclusion
Based the analyses in this contribution, the following proposals are presented: 
Proposal 1: Further clarify relaxed performance requirement is measurement reporting requirement rather than measurement accuracy requirement in response LS. 

Proposal 2: RAN4 should indicate that inter-frequency measurement reporting requirement is defined for all frequency layer in REL-11 specification. In order to define new measurement reporting requirement for only offload layers, UE has to be configured which frequency layer the relaxed measurement reporting requirement is applied. 
Proposal 3: It is feasible to define new measurement performance requirements for measurements used for offloading purposes by considering both UE power consumption and system performance with relaxed performance requirement. 
Proposal 4: Among RAN2 identified approaches for realizing relaxed performance requirements, using existing gap pattern with existing measurement gap repetition periods (UE decides on how exactly to do the measurements to comply with the requirements)  has less impact to RAN4 specification and UE/BS implementation. 

Proposal 5: It is feasible to define relaxed cell detection performance requirement and maintain the RSRP/RSRQ measurement period and accuracy requirement.  
If above are acceptable in RAN4 group, draft LS based on above proposals are also provided in [6]. 
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