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1. Introduction

The measurement performance results related to intra-frequency RSRP based on TDD frame structure were presented in [1]. In which our conclusion was that the minimum requirements associated with the intra-frequency RSRP measurement can be defined assuming the baseline sub-frame configuration in which only sub-frame # 0 and # 5 are available for RSRP measurements. 

In this contribution we analyze the impact of the available number of downlink sub-frames on inter-frequency RSRP measurement performance.  
2. Impact of Sub-frames on Gap-assisted RSRP Measurement
Figure 1 shows the baseline configuration of TDD frame structure in which UE can fully utilize only sub-frame # 0 and 5 for the downlink measurements. Inter-frequency RSRP measurement samples shall be obtained in a measurement gap, which are repeated with typical periodicity ranging between 40-120 ms (i.e. 4-12 frames). 
For the sake of implementation simplicity there is an interest in RAN4 of specifying the same gap pattern (i.e. gap length and periodicity) if possible for various types of gap-assisted measurements. Therefore, analysis in this contribution is based on 6 ms gap length, which is agreed for FDD IF measurements. Within 6 ms gap the effective measurement time due to frequency switching and implementation margin is approximately 5 ms long. Hence, in a baseline scenario, the UE can at most obtain one coherent sample in time (i.e. 1 ms long in time based on the sub-frame # 0 or # 5). Therefore, from neighbour cell measurement perspective the 6 ms gap length is feasible. 
In order to guarantee reasonable measurement accuracy or comparable to that of intra-frequency RSRP, several of such samples are needed. This means in TDD L1 measurement period is considerably extended in the baseline configuration. In case of gap periodicity of 120 ms the L1 measurement is even longer than 1 second as analyzed in another contribution [2]. 
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Figure 1: Available downlink slots for RSRP measurement in baseline configuration
But in a more typical setup the network can configure more downlink sub-frames in each frame. Therefore more downlink slots, which contain reference signals, can be used for RSRP measurement. One example of typical configuration is shown in figure 2 which comprises of 2 downlink sub-frames per 5 ms half frame. Evidently this setup will speed up measurement process since two times more coherent samples compared to the baseline scenario can be obtained during each measurement gap. Consequently this will shorten the L1 measurement period by a factor of two compared to that in a baseline configuration scenario [3].
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Figure 2: Available downlink slots for RSRP measurement in more typical configuration (Example)
3. Proposal for Studying IF RSRP Performance Requirements
Measurement bandwidth is another important aspect to be considered when setting TDD IF RSRP requirements in similar way as it was done in the corresponding FDD case [3]. Thus based on the analysis presented in section 2 we suggest that TDD IF RSRP requirements are studied for the following two main scenarios:

· Baseline configuration

· Typical configuration
The suggested scenarios for studying TDD IF RSRP requirements are summarized in table 1. The intention is to define TDD IF RSRP minimum requirements for the baseline as well as for some typical scenarios. 

Table 1: Suggested scenarios for studying IF RSRP measurement requirements 
	Parameters
	Scenario description

	
	DL sub-frames/5 ms half frame
	Measurement BW

	Scenario # 1 (Baseline)
	1
	6 RB

	Scenario # 2 (Baseline)
	1
	50 RB

	Scenario # 3 (Typical)
	2
	6 RB

	Scenario # 4 (Typical)
	2
	50 RB


The major impact of defining minimum requirements based on the typical scenarios is that L1 measurement period shall be considerably reduced when network configures more downlink slots compared to the baseline configuration and/or uses larger bandwidth. This in turn will improve mobility performance compared to that observed in the baseline scenario. It is also noted that several other performance aspects such as absolute and relative accuracies can be the same as in case of intra-frequency RSRP, though all these aspects needs to be studied. 

4. Summary
In this paper we have discussed that IF RSRP measurement performance, which is done during gaps, is largely affected by the number of available DL slots in TDD half frame. It is therefore suggested that IF RSRP minimum requirements are specified for both the baseline and typical configurations. Some scenarios are proposed for further studies. 
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