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1 Introduction

In last RAN4 meetings, the RRM requirements applicability for eIMTA was discussed in [1]-[3]. Based on the efficient discussions, some consensus have been achieved in [4], i.e.,

· Inter-frequency cell identification and RSRP/RSRQ measurement requirement for TDD UL/DL configuration 0 will be applicable to all UEs in release 12.
· No new requirements or changes shall be done in release 11 or earlier.
· No impact on intra-frequency cell identification and RSRP/RSRQ measurement requirement 
·  Existing requirements apply for all TDD UL/DL configurations
· Inter-frequency cell identification and RSRP/RSRQ measurement requirement should be studied
·  Simulation assumptions for link simulations will be discussed in RAN4#70
· Interested companies are encouraged to investigate if there is impact on any RRM requirements other than those mentioned above.
Based on the agreed WF, the first bullet is the most important item that, TDD UL/DL configuration 0 will be applicable to all UEs in Rel-12. Then, whether current inter-frequency cell identification and RSRP/RSRQ measurement accuracy requirement can be applied for TDD UL/DL configuration 0 or NOT, this is the problem. 

In this contribution, we give our preliminary analysis and overviews on the RRM requirements applicability for TDD UL/DL configuration 0. Regarding the measurement accuracy, we provide another discussion paper for simulation assumptions for TDD UL/DL configuration 0. The corresponding proposals are given in section III.
2 Discussions
2.1

Impacts on Inter-frequency Cell Identification
For the inter-frequency cell identification, the requirements for E-UTRA TDD are:
_______________________________________________________________________________________________

8.1.2.3.2.1
E-UTRAN TDD – TDD inter frequency measurements when no DRX is used
When measurement gaps are scheduled, or the UE supports capability of conducting such measurements without gaps, the UE shall be able to identify a new TDD inter-frequency within TIdentify_Inter according to the following expression:
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Where:

TBasic_Identify_Inter = 480 ms. It is the time period used in the inter frequency equation where the maximum allowed time for the UE to identify a new TDD inter-frequency cell is defined.

Nfreq is defined in clause 8.1.2.1.1 and Tinter1 is defined in clause 8.1.2.1
_______________________________________________________________________________________________

For the TDD UL-DL configurations, table 1 shows the different UL/DL configurations:

Table 1: Uplink-downlink configurations.

	Uplink-downlink 

configuration
	Downlink-to-Uplink 

Switch-point periodicity
	Subframe number

	
	
	0
	1
	2
	3
	4
	5
	6
	7
	8
	9

	0
	5 ms
	D
	S
	U
	U
	U
	D
	S
	U
	U
	U

	1
	5 ms
	D
	S
	U
	U
	D
	D
	S
	U
	U
	D

	2
	5 ms
	D
	S
	U
	D
	D
	D
	S
	U
	D
	D

	3
	10 ms
	D
	S
	U
	U
	U
	D
	D
	D
	D
	D

	4
	10 ms
	D
	S
	U
	U
	D
	D
	D
	D
	D
	D

	5
	10 ms
	D
	S
	U
	D
	D
	D
	D
	D
	D
	D

	6
	5 ms
	D
	S
	U
	U
	U
	D
	S
	U
	U
	D


For the cell identification, the PSS/SSS shall be detected, which was transmitted only on subframe #0 or #5 every 5ms. Therefore, no matter which gap pattern is configured for the UE, the inter-frequency cell identification detection probability is the same among the different TDD UL/DL configurations. No impacts have been observed for the inter-frequency cell identification of E-UTRA TDD.
Proposal 1: The current inter-frequency cell identification requirement can be applied for TDD UL/DL configuration 0.
2.2

Impacts on Inter-frequency RSRP/RSRQ measurement accuracy
For the inter-frequency RSRP/RSRQ measurement accuracy, TS 36.133 defines the following requirements for different TDD configurations:
Table 2: 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]


As shown in Table 2, the number of downlink subframe per half frame shall be two. However, as shown in Table 1, there is ONLY one DL subframe for TDD UL-DL configuration 0. Thus, it’s uncertain that the UE can obtain the enough downlink subframes to guarantee the RSRP/RSRQ measurement accuracy. 
Some companies may give some comments that, the special subframes could be also utilized for the downlink measurement. However, this is the implementation issue for the UE’s design. Some UEs will NOT use the special subframes for downlink RRM measurement, and it may ONLY use the downlink subframe #0 or #5 for RRM measurement. Furthermore, the length of downlink part of special subframe is less than 1ms, compared with the minimum requirement in 36.133, this requirement is not applicable for TDD UL/DL configuration 0.
Therefore, the simulations for TDD UL/DL configuration 0 is needed to evaluate the applicability for RSRP/RSRQ measurement accuracy. In [5], we provide the detailed discussions on the link level simulation parameters for RSRP/RSRQ measurement accuracy. The solution for the TDD UL/DL configuration 0 shall be based on the simulation results, if needed, additional requirements for TDD UL/DL configuration 0 will be introduced. 
Based on the above analysis, the proposal 2 is given as:

Proposal 2: The current inter-frequency RSRP/RSRQ requirement should be evaluated for TDD UL/DL configuration 0 whether it’s applicable or NOT. If needed, additional requirements for TDD UL/DL configuration 0 will be introduced.

2.3

Impacts on other RRM aspects
For the other inter-frequency RRM requirements, e.g., cell selection/reselection requirements, we don’t see any difference or impacts on these requirements. Therefore, there are no impacts of TDD UL/DL configurations 0 on the other RRM requirements.
3 Conclusion
In this contribution, we give our preliminary analysis and overviews on the RRM requirements applicability for TDD UL/DL configuration 0. The following proposals can be obtained from our investigations:
Proposal 1: The current inter-frequency cell identification requirement can be applied for TDD UL/DL configuration 0.

Proposal 2: The current inter-frequency RSRP/RSRQ requirement should be evaluated for TDD UL/DL configuration 0 whether it’s applicable or NOT. If needed, additional requirements for TDD UL/DL configuration 0 will be introduced.
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