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1. Introduction
In the last RAN4 meeting, inter-frequency RSRP measurements for E-UTRA TDD were discussed in [1, 2], where 1 downlink sub-frame allocation is proposed as a baseline scenario for defining minimum IF RSRP measurement requirement. This document presents some further considerations on the baseline scenario and gives simulation results for inter-frequency RSRP measurements accuracy for E-UTRA TDD.
2. Discussion on baseline scenario for RSRP measurement
For E-UTRAN TDD, there are some subframe allocations for UL and DL [1] [2]. The UL/DL configuration will have impact on the number of measurable downlink subframes, thus affecting the measurement accuracy. In [1], the 3UL: 1DL configuration is proposed for minimum IF RSRP measurement requirement definition and a rather long physical layer measurement time was given in order to achieve comparable accuracy as that of FDD. While to our understanding, for almost all actual Deployment, the number of Downlink resources should be larger than or equal to the uplink resources. Even though there is some services that need to have more uplink resources, it is not wise for the operator to allocate the subframe as 3UL: 1DL since that other kind of service may be simultaneously provided through the same network. The 3UL: 1DL configuration may be used in some special case, such as video monitoring. This kind of service is usually provided by private network and mobility requirement is not so important or not required at all. So it seems that we needn’t to define degraded IF RSRP based on the worst case of 3UL: 1DL. The 2UL: 2DL configuration is more general and can be considered as a baseline scenario, which mean in each inter-frequency measurements gap, there are two DL subframes for RSRP measurement. 
Additionally, the reference symbols in DwPTS can also be used for improving RSRP measurement accuracy. There are several configurations for DwPTS as shown in table 1 [3][4]. The shortest DwPTS is 3 OFDM symbol long which is defined for supporting cell radius up to 100km. This case is an extreme case to satisfy the requirement defined in 25.913. Some performance degradation can be permitted for this case.  Except for this scenario, all the rest configurations for DwPTS is >=9 OFDM symbols. So, usually 3 columns of RS can be used for IF RSRP measurement additionally.
Table 1 The parameters of three special timeslots of TDD

	Configuration
	Normal cyclic prefix
	Extended cyclic prefix

	
	DwPTS
	GP
	UpPTS
	DwPTS
	GP
	UpPTS

	0
	6592∙Ts
	21936∙Ts
	2192∙Ts
	7680∙Ts
	20480∙Ts
	2560∙Ts

	1
	19760∙Ts
	8768∙Ts
	
	20480∙Ts
	7680∙Ts
	

	2
	21952∙Ts
	6576∙Ts
	
	23040∙Ts
	5120∙Ts
	

	3
	24144∙Ts
	4384∙Ts
	
	25600∙Ts
	2560∙Ts
	

	4
	26336∙Ts
	2192∙Ts
	
	7680∙Ts
	17920∙Ts
	5120∙Ts

	5
	6592∙Ts
	19744∙Ts
	4384∙Ts
	20480∙Ts
	5120∙Ts
	

	6
	19760∙Ts
	6576∙Ts
	
	23040∙Ts
	2560∙Ts
	

	7
	21952∙Ts
	4384∙Ts
	
	-
	-
	-

	8
	24144∙Ts
	2192∙Ts
	
	-
	-
	-


According to the above discussions, we propose that TDD IF RSRP measurements are studied for the following two main scenarios. 
Table 2 Proposed scenarios for TDD inter-frequency RSRP measurements
	Parameters
	Inter-frequency RSRP performance results

	
	DL sub-frames/5 ms
	Measurement 

Bandwidth [RB]
	L1 measurement period [ms]*

	Scenario # 1 (Baseline)
	2DL+Dwpts
	6
	480

	Scenario # 2 (Typical)
	2DL+Dwpts
	50
	240

	Note: the L1 measurement period is chosen to be multiples of GAP periodicity.


3. Simulation results for IF RSRP measurement
3.1 Simulations Assumption
The RSRP measurements simulation assumption is the same as that for E-UTRA FDD, as shown in table 3.

Table 3. Simulation assumption for inter-frequency RSRP measurements

	Parameters
	Value
	Comments

	Measurement bandwidth
	6 and 50 RB
	Depends upon the scenario in table 1.

	System bandwidth
	50 RB
	

	DL sub-frames per 5 ms half frame
	2
	

	Measurement samples  per L1 measurement period:
	Scenario # 1
	4*2.75
	2*1ms+1*0.75ms samples per GAP

	
	Scenario # 2
	2*2.75
	2*1ms+1*0.75ms samples per GAP

	L3 filtering
	Disabled 
	

	Gap length
	6 ms
	When UE can do IF cell ID detection and IF RSRP measurement

	Gap periodicity
	120 ms
	

	Transmit antenna
	1
	

	Receive antennas
	2
	Both antennas with equal gain and uncorrelated.

	DRX/DTX
	OFF
	

	Propagation conditions
	ETU70
	

	Ioc
	AWGN
	Asynchronous scenario

	Ior/Ioc
	-10 to +3 dB
	To be varied


3.2 Simulations Results

The inter-frequency RSRP measurements simulation results are given in figure 1 and figure 2. For scenario #1, when Ior/Ioc = -10dB and the CDF = 99%, the delta RSRP measurement is smaller than 4.5dB. For scenario #2, when Ior/Ioc = -10dB and the CDF = 99%, the delta RSRP measurement is smaller than 3dB. So, for the above proposed baseline and typical scenario, 480ms and 240ms (multiples of GAP periodicity) respectively are sufficient for assuring the accuracy of IF RSRP measurement.
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Figure 1 Simulation result, scenario #1, 6RB, 11columns RS per GAP, ETU70
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Figure 2. simulation result, scenario #1, 50RB, 11columns RS per GAP, ETU70
For comparison, the simulation result of 2DL/6RB that doesn’t include DwPTS reference symbols is shown in figure 3. It shows that the measurement period should be >=840ms in this case, which is quite similar as that in [1].
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Figure 2 Simulation result based on 2DL subframe only, ETU70
For the case of common pilot reduction being discussed in RAN1 [6], we also simulated the performance of IF RSRP measurement. The simulation result is attached in the annex A. It is shown that 240ms is also sufficient for assuring the IF RSRP measurement accuracy with reduced reference symbol in the second slot pilot of each subframe.
4. Conclusion
The document discussed the baseline scenario used for IF RSRP measurement performance and presented simulation results for the proposed scenarios.
From the simulation results, we propose the L1 measurements period for inter-frequency measurement requirements of E-UTRA TDD as following:

Baseline requirement: 480ms (2DL +DwPTS, 6RB);

Typical requirement: 240ms (2DL +DwPTS, 50RB);
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Annex A: Evaluation on IF RSRP measurement accuracy in the case of common pilot reduction
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For common pilot reduction, the second timeslot of each sub-frame may have no common reference symbols except for centre 6RB. Then the area used for RSRP measurement is as shown in figure a.1. Other general simulation assumptions are the same as that in Table 3.
Figure a.1. The area of using RSRP measurement

The simulation result is as figure a.2.
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Figure a.2. Simulation result, 50RB, 2DL+DwPTS with common pilot reduction




































































































































































































� EMBED Visio.Drawing.11  ���








[image: image6.emf]F

U

L

L

 

 

B

W

1.4M (6PRB)

reserve com pilot region No com pilot region

One subframe

First Slot Second Slot

_1267448283.vsd
文本�

�

FULL  BW


�

reserve com pilot region


1.4M (6PRB)


No com pilot region


One subframe


First Slot


Second Slot



