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1 Introduction

In R12, the inter-frequency measurements requirements for TDD configuration 0 were introduced. However, the related test cases for TDD configuration 0 haven’t been designed in TS 36.133. In this contribution, we give further discussion on the RRM test cases in TDD configuration 0 scenarios. The test configurations are also discussed in detailed in section 2. 

2 Discussion
2.1 Impacts on RRM requirements and test cases
In specification of TS36.133, there are two branches of core requirements are specified for TDD UL/DL configuration #0 in section 8 under TDD eIMTA WI as below:

· 
Extended inter-frequency measurement period for TDD UL/DL configuration 0
In [1], the extended inter-frequency measurement period (TMeasurement_Period_TDD_Inter) for TDD UL/DL configuration 0 is introduced in section 8 of 36.133. Identification of a TDD inter-frequency cell shall include detection of the cell and additionally performing an additional measurement with measurement period which is defined in table 8.1.2.3.2.1-1 of TS36.133. The cell detection delay is independent of TDD UL/DL configuration. Therefore, the total identification time of a TDD inter-frequency cell will also be extended for TDD UL/DL configuration 0 in comparison with other TDD UL/DL configuration. 
According to the current requirements on TMeasurement_Period_TDD_Inter it can be observed that additional [240∙Nfreq] is needed for the cell identification time compared to the legacy TDD inter-frequency measurement.
Table 8.1.2.3.2.1-1: 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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	1 (Note 1)
	50
	2
	2
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	240 x Nfreq

	2 (Note 3)
	6
	1
	3
	
[image: image5.wmf]s

19760

T

×


	
[image: image6.wmf]s

20480

T

×


	720 x Nfreq

	3 (Note 1, Note 3)
	50
	1
	3
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	480 x Nfreq

	Note 1:
This configuration is optional

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

Note 3:
The applicability of this requirement is TBD.


Based on the above analysis, the following is proposed:
Proposal 1: When configuration 2 or configuration 3 in table 8.1.2.3.2.1-1 is applied the UE needs to take additional [240∙Nfreq] ms to identify this frequency.

The corresponding CR can be found in [2]

Due the extension of the cell identification time it is proposed one new TC be introduced to verify this requirement.

Proposal 2: It is proposed to add new test cases for EUTRAN TDD-TDD inter-frequency cell identification for TDD UL-DL configuration 0.
As defined section 8 of TS36.133,
When measurement gaps are scheduled for TDD inter frequency measurements, or the UE supports capability of conducting such measurements without gaps, the UE physical layer shall be capable of reporting RSRP and RSRQ measurements to higher layers with measurement accuracy as specified in sub-clauses 9.1.3.1, 9.1.3.2, 9.1.6.1, and 9.1.6.2, respectively, with measurement period (TMeasurement_Period_TDD_Inter) given by table 8.1.2.3.2.1-1
The TDD UL-DL configuration used in current test parameters of all test cases in Annex.A.9 is TDD configuration 1. As the TDD configuration 0 would be considered since Rel-12, it is necessary to verify the RSRP/RSRQ measurement accuracy with the extended TDD inter-frequency measurement period. The corresponding additional test cases for TDD UL-DL configuration 0 could be included to Annex.A.9.1.4 and Annex.A.9.2.4 respectively.
Proposal 3: It is proposed to introduce new RSRP/RSRQ measurement accuracy test cases for TDD UL-DL configuration 0.
· 
ACK/NACK feedback number for TDD serving cell in CGI reading with autonomous gap

The identification delay of a new CGI of E-UTRA cell using autonomous gaps is independent of TDD configuration. ACK/NACK feedback number for TDD configuration 0 isn’t the minimum requirement. Otherwise, CGI reading is not linked to TDD configuration 0 but only to eIMTA. To reduce the test complexity and the number for TCs it is proposed that
Proposal 4: No additional test case of CGI reading requirement for TDD UL-DL configuration 0 need to be added.
2.2 Key parameters of TC
In this section, we discuss the key parameters and some open issues in RRM test cases for TDD UL/DL configuration 0. 

First of all, the TDD UL/DL configuration setting is an important issue. In Rel-8 RRM test cases, the TDD UL/DL configuration 1, which is a typical TDD configuration, is configured both in serving cell and in neighbour cell with 5 ms switch-point periodicity and two downlink consecutive subframes. However, since TDD eIMTA are introduced in Rel-12, TDD inter-frequency RRM requirements for TDD UL/DL configuration 0 were discussed. 
From Rel-12, the extended inter-frequency measurement period for TDD UL/DL configuration 0 is defined in order to achieve the existing RRM performance requirements. As discussed in [4], the extended inter-frequency measurement period shall apply when any of the following conditions is fulfilled:

· TDD UL/DL configuration of PCell is TDD UL/DL configuration 0 and UE receives the NeighCellConfig with the exception of ‘11’.

· UE receives the NeighCellConfig with ‘11’
To simplify the complexity of the test cases, the first condition could be chosen for performance testing,i.e. TDD UL/DL configuration of PCell is TDD UL/DL configuration 0 and UE receives the NeighCellConfig with the exception of ‘11.

Secondly, as defined in Table 8.1.2.3.2.1-1 in TS 36.133, the time length of DwPTS for extended inter-frequency measurement period is settled as same as Rel-8 requirements. Consequently, in the TDD configuration 0 test cases, special subframe configuration 6 could be reused for neighbour cell.
Thirdly, based the agreements in [5], it can be deduced that the existing RRM requirements shall be satisfied for TDD UL/DL configuration 0. For the other general parameters, the configurations in the Rel-8 RRM test cases for each cell shall be reused.
Finally, neighbour cell configuration information shall be also considered for TDD configuration 0 test cases. The neighbour cell configuration information shall be provided in the test cases and give some description based on TS 36.331. However, since the neighbour cell configuration information is mainly including:

NeighCellConfig information element
-- ASN1START

NeighCellConfig ::=


BIT STRING (SIZE (2))
-- ASN1STOP

It is proposed that a new table shall be added for TDD UL/DL configuration 0 in the RRM test cases, and the following is proposed:
Proposal 4: For the key parameters in TDD configuration 0 test cases, it is proposed:

· TDD UL/DL configuration 0 is configured both in PCell and in neighbour cell.

· Special subframe configuration 6 is configured both in PCell and in neighbour cell.

· Except TDD UL/DL configuration and special subframe configuration, the other general configurations in the Rel-8 RRM test cases for each cell could be reused.
· TDD UL/DL configuration of PCell is TDD UL/DL configuration 0 and UE receives the NeighCellConfig with the exception of ‘11’.
3 Conclusion

In this contribution, we give some preliminary discussion on the RRM test cases for TDD configuration 0. The test configurations are discussed in detailed in section 2. Based on the analysis, the followings are proposed:
Proposal 1: When configuration 2 or configuration 3 in Table 8.1.2.3.2.1-1 is applied the UE needs to take additional [240∙Nfreq] ms for cell identification.

Proposal 2: It is proposed to add new test cases for EUTRAN TDD-TDD inter-frequency measurement for TDD UL-DL configuration 0.
Proposal 3: It is proposed to introduce the new RSRP/RSRQ test cases for TDD UL-DL configuration 0 
Proposal 4: No additional test case of CGI identification requirement for TDD UL-DL configuration 0 need to be added.

On the TC parameters,
Proposal 5: For the key parameters in TDD configuration 0 test cases, it is proposed:

· TDD UL/DL configuration 0 is configured both in PCell and in neighbour cell.

· Special subframe configuration 6 is configured both in PCell and in neighbour cell.

· Except TDD UL/DL configuration and special subframe configuration, the other general configurations in the Rel-8 RRM test cases for each cell could be reused.
· TDD UL/DL configuration of PCell is TDD UL/DL configuration 0 and UE receives the NeighCellConfig with the exception of ‘11’.
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