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1 Introduction

In RAN4 #70 meeting, RRM requirements for eIMTA were widely discussed in [1]-[5]. The consensus was achieved for the simulation assumptions for inter-frequency RSRP/RSRQ measurement accuracy under TDD UL/DL configuration 0 in [6]. For the simulations target, the main issues can be listed as follows:
· To Check TDD UL/DL configuration 0 can satisfy the existing requirement or NOT

· If NOT, how to define the new requirement for TDD UL/DL configuration 0?
· Extend the measurement period?

· Using wide bandwidth?

· Or other possible solutions.

In this contribution, we focus on the inter-frequency RSRP/RSRQ measurement accuracy requirements for eIMTA. 
2 Discussions
In [7], we provide the detailed simulation results for TDD UL/DL configuration 0. Based on the detailed results, we could see that, there may be some problem for the measurement period time based 50RB (optional case).
2.1

Analysis on measurement period for TDD UL/DL configuration 0
Firstly, we can check the existing TDD measurement requirements. For the inter-frequency RSRP/RSRQ measurement accuracy, TS 36.133 defines the following requirements for different TDD configurations:
Table 1: TMeasurement_Period_TDD_Inter for different configurations

	Configuration
	Measurement bandwidth [RB]
	Number of UL/DL sub-frames per half frame (5 ms)
	DwPTS


	TMeasurement_Period_TDD_Inter [ms]



	
	
	DL
	UL
	Normal CP
	Extended CP
	

	0
	6
	2
	2
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	480 x Nfreq

	1 (Note 1)
	50
	2
	2
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	240 x Nfreq

	Note 1: This configuration is optional

Note 2: Ts is defined in 3GPP TS 36.211 [16]


For both intra-frequency and inter-frequency requirements, it’s typically to measure with 5 samples to achieve the RSRP/RSRQ measurement accuracy. For example:

· For intra-frequency RSRP/RSRQ measurement, the measurement period is 200ms. Typically, the sample rate may be considered as at least 1 subframe every 40ms. Thus, during 200ms measurement period, there are 5 samples to achieve the enough RSRP/RSRQ measurement accuracy.

· For inter-frequency RSRP/RSRQ measurement, assume ‘gap 1’ is configured, i.e., a measurement opportunity will exist every 80ms. For 6RBs, the measurement period for TDD is 480ms, then, there are totally 6 gaps during the measurement period. For 50RBs case, the measurement period for TDD is reduced to 240ms, thus there are only 3 gaps during the measurement period; however, since there are 2 DL subframes in each 5ms, there are totally 3*2=6 subframes during the measurement period, which can also satisfy the measurement accuracy.
For TDD UL/DL configuration 0, there is ONLY 1 DL available subframe during the measurement gap. If the ‘gap 1’ is configured, 
· For 6RBs measurement bandwidth case, the measurement period for TDD is 480ms, and the available number of subframes during the measurement period is 6. From this consideration, 6 subframes may be enough for 5 samples under -4dB side condition of inter-frequency measurements.

· For 50RBs measurement bandwidth case, the measurement period for TDD is only 240ms, and the available number of subframes during the measurement period is ONLY 3. For the aspect, 3 subframes are NOT enough. One more thing is that, UE is requested to measure at least 4 inter-frequency cells within the measurement cycle. Therefore, the total available subframes are not enough.
Then, based on these kinds of analysis, we propose to extend the measurement period for TDD UL/DL configuration 0. Regarding the detailed measurement period cycle, it seems 480ms could be suitable for both 6RBs and 50RBs cases based on the corresponding simulation results. For UE’s implementations, it’s also suitable to use the same measurement period for different cases, and it’s can simplify UE’s design. 
Proposal 1: The inter-frequency RRM measurement period for TDD UL/DL configuration 0 shall be extended.
Proposal 2: Taking measurement accuracy and UE’s implementation into account, we can propose the following options:

Option 1: The inter-frequency measurement period for TDD UL/DL configuration 0 is proposed to be 720ms for both 6RBs and 50RBs cases.

Option 2: The inter-frequency measurement period for TDD UL/DL configuration 0 is proposed to be 720ms for 6RBs case, and 480ms for 50RBs case.

2.2

Analysis on the requirements
For the inter-frequency requirements of TDD UL/DL configuration 0, based on the proposals, we have slightly preference on the first option, since the UE’s behaviour could be the same regardless the measurement bandwidth.
If the first option is agreed, the core requirements may be updated as follows:

Table 2: TMeasurement_Period_TDD_Inter for different configurations for eIMTA
	Configuration
	Measurement bandwidth [RB]
	Number of UL/DL sub-frames per half frame (5 ms)
	DwPTS


	TMeasurement_Period_TDD_Inter [ms]



	
	
	DL
	UL
	Normal CP
	Extended CP
	

	0
	6
	1
	3
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	720 x Nfreq

	1 (Note 1)
	50
	1
	3
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	720 x Nfreq

	Note 1: This configuration is optional

Note 2: Ts is defined in 3GPP TS 36.211 [16]


Or:

Table 3: TMeasurement_Period_TDD_Inter for different configurations for eIMTA
	Configuration
	Measurement bandwidth [RB]
	Number of UL/DL sub-frames per half frame (5 ms)
	DwPTS


	TMeasurement_Period_TDD_Inter [ms]



	
	
	DL
	UL
	Normal CP
	Extended CP
	

	0, 1(Note 1)
	6, 50(Note 1)
	1
	3
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	720 x Nfreq

	Note 1: This configuration is optional

Note 2: Ts is defined in 3GPP TS 36.211 [16]


If the second option is adopted, the core requirements could be updated as follows:
Table 4: TMeasurement_Period_TDD_Inter for different configurations for eIMTA
	Configuration
	Measurement bandwidth [RB]
	Number of UL/DL sub-frames per half frame (5 ms)
	DwPTS


	TMeasurement_Period_TDD_Inter [ms]



	
	
	DL
	UL
	Normal CP
	Extended CP
	

	0
	6
	1
	3
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	1 (Note 1)
	50
	1
	3
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	480 x Nfreq

	Note 1: This configuration is optional

Note 2: Ts is defined in 3GPP TS 36.211 [16]


3 Conclusion
In this contribution, we give our analysis on RRM requirements for eIMTA based on TDD UL/DL configuration 0. The following proposals can be obtained:
Proposal 1: The inter-frequency RRM measurement period for TDD UL/DL configuration 0 shall be extended.

Proposal 2: Taking measurement accuracy and UE’s implementation into account, we can propose the following options:

Option 1: The inter-frequency measurement period for TDD UL/DL configuration 0 is proposed to be 720ms for both 6RBs and 50RBs cases.

Option 2: The inter-frequency measurement period for TDD UL/DL configuration 0 is proposed to be 720ms for 6RBs case, and 480ms for 50RBs case.
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