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1. Introduction

This contribution discusses various performance requirement aspects related to inter-frequency RSRP measurement, which is performed in the gaps. These performance aspects need to be specified in TS 36.133. 
2. IF RSRP Requirement Aspects
The following aspects of requirements pertaining to IF RSRP measurement should be covered in TS 36.133:
· Physical layer measurement period

· Measurement bandwidth
· Measurement accuracy
· Minimum number of inter-frequency cells to measure
· Minimum number of intra-frequency cells to measure when gaps activated for IF measurement
· Number of inter-frequency carriers (N) for which requirements apply
3. Performance Requirement Figures

This section provides some thoughts on how to define the above mentioned performance requirements in TS 36.133. Firstly based on the results and analysis provided during the last RAN4 meeting [1-2] we suggest two set of minimum requirements are specified such that they cover the following corresponding scenarios:
· Baseline scenario

· Typical Scenario

But as suggested below that several of the above mentioned requirements will still be common in both baseline and typical scenarios. 
3.1. Requirements for Baseline Scenario
The baseline scenario is specified for the shortest possible deployment bandwidth i.e. 1.4 MHz. The corresponding requirements are described below one by one:
Measurement bandwidth:
The measurement bandwidth is the bandwidth occupied by 6 resource block.
Physical layer measurement period:
This is the period over which IF RSRP measurement accuracy is specified. It was shown that for a gap periodicity of 120 ms the physical layer measurement period in the order of 400 ms (measurement BW = 6 RB) ensures the desired accuracy. Therefore we suggest that measurement period of 400 ms (or in similar range) shall apply if inter-frequency cells are measured on one inter-frequency carrier. The requirements can be generalized for M number of inter-frequency carriers, which are requested for RSRP measurements as follows:

L1 measurement period = 400 ms x M                                                                   (1)

The requirements shall be valid for all gap periodicities up to 120 ms; gap length is 6 ms as specified in TS 36.133.
Measurement accuracy:
Also based on the analysis presented in [1-2] we suggest that inter-frequency RSRP measurement accuracy (absolute and relative) would be the same as specified for intra-frequency RSRP. The similar accuracy is achieved by the virtue of longer L1 measurement period in case inter-frequency RSRP.

Minimum number of inter-frequency cells to measure:

It is the minimum number of cells, which UE is required to measure (i.e. IF RSRP) on each inter-frequency carrier. In WCDMA this number is 6. In E-UTRA we believe either same number or few cells i.e. between 4-6 cells shall be specified. However, this is also related to the number of inter-frequency carriers (N) for which requirements are applicable (discussed later). If there are more carriers then network can afford to reduce the minimum number of inter-frequency cells and vice versa. RAN4. Therefore a suitable trade-off can be set between minimum number of cells and the number of carriers.    
Minimum number of intra-frequency cells to measure:

It is the minimum number of cells, which UE is required to measure (i.e. intra-frequency RSRP) on the serving carrier frequency (i.e. intra-frequency) when UE is performing the gap-assisted measurements. Due to the activation of gaps UE has less opportunity to perform intra-frequency measurements. The opportunity will depend upon the gap periodicity. We suggest these requirements are specified in manner similar to the one in TS 25.133 for UTRA intra-frequency cells with compressed mode, i.e. according to the following expression in section 8.1.2.2.2:
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Number of inter-frequency carriers (N):

In WCDMA the inter-frequency requirements shall are applicable for up to 2 inter-frequency carriers. In E-UTRAN the same or a higher number can be specified i.e. between 2-4 IF carriers. This depends whether typical number of IF carriers in E-UTRAN will be the same or not compared to WCDMA.  As mentioned earlier that depending upon the number of specified IF carriers, the requirement on the appropriate number of minimum reportable cells should be set. 
3.2. Requirements for Typical Scenario
These requirements are needed to cover a scenario or scenario range, which is more likely to be deployed in practice. In this scenario cells typically operate over 10 MHz. The description of some of these requirements (measurement bandwidth and measurement period) are based on the analysis presented in the last RAN4 meeting [1-2]. 
Measurement bandwidth:
The measurement bandwidth is the bandwidth occupied by 50 resource block. Inter-frequency measurement over larger bandwidth will not introduce any UE complexity since no data is received during the gaps, when UE does IF measurement. 
Physical layer measurement period:
It was shown in [1-2] that for a gap periodicity of 120 ms the physical layer measurement period in the order of 200 ms (with measurement BW = 50 RB) ensures the desired accuracy. Therefore we suggest that measurement period of 200 ms (or in similar range) shall apply if inter-frequency cells are measured on one inter-frequency carrier. The requirements can be generalized for M number of inter-frequency carriers, which are requested for RSRP measurements as follows:

L1 measurement period = 200 ms x M                                                                   (3)

The requirements shall be valid for all gap periodicities up to 120 ms; gap length is 6 ms as specified in TS 36.133.

Measurement accuracy:

According to the analysis presented in [1-2] it is shown that inter-frequency RSRP measurement accuracy (absolute and relative) similar to that of intra-frequency RSRP is achievable in this scenario. Thus these requirements will be the same as for the baseline scenario. 
Minimum number of inter-frequency cells to measure:

These requirements will be the same as for the baseline scenario. 
Minimum number of intra-frequency cells to measure:

These requirements will be the same as for the baseline scenario. 
Number of inter-frequency carriers (N):

These requirements will be the same as for the baseline scenario. 
3.3. Summary of Proposal

The suggested two set of requirements are summarized in table 1 below:
Table 1: Summary of requirement aspects related to IF RSRP
	Parameters
	Inter-frequency RSRP related Requirements

	
	Baseline Requirements
	Typical Requirements

	Measurement BW
	6 RB
	50 RB

	L1 measurement period 
	[400] x M
	[200] x M

	Absolute measurement accuracy
	Same as for intra-frequency RSRP
	Same as for intra-frequency RSRP

	Relative measurement accuracy
	Same as for intra-frequency RSRP
	Same as for intra-frequency RSRP

	Min IF cells to measure
	[4-6]
	[4-6]

	Min intra-frequency cells to measure
	According to Eq. (2)
	According to Eq. (2)

	Number of IF carriers (N)
	[2-4]
	[2-4]

	M = number of inter-frequency carriers on which cells are requested for measurements


4. Summary
RAN4 will specify several requirements associated with IF RSRP measurement, which is performed during idle gaps. Based on the analysis and simulation results presented in the earlier RAN4 meetings, we have proposed to specify two set of minimum requirements: baseline and typical, which cover the minimum and more common bandwidth deployment scenarios respectively. 
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