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1 Introduction
RAN4 agreed that if any difference compared with existing requirement additional Rel-12 RRM requirements will be introduced for TDD UL/DL configuration0, which is typical configuration in eIMTA application scenarios. Finally, there are two branches of core requirements are specified for TDD UL/DL configuration #0 in section 8 of TS36.133 under TDD eIMTA WI as below:

· EUTRA TDD-TDD inter-frequency measurement when no DRX is used[1]
· ACK/NACK feedback number for TDD serving cell in CGI reading with autonomous gap[2]
In RAN4#64 meeting the core part of TDD eIMTA including RRM core requirement was completed[3], while the performance requirement for RRM, especially how to handle the test cases for these new measurement requirements has not been widely discussed so far. This contribution investigates the RRM performance requirement and provides our proposal on this topic.
2 Discussion
According to [5] the RRM performance requirements [4] are composed of measurement performance requirements defined in section 9/10 and test cases defined in annex A of TS 36.133. In this section we discuss the TDD eIMTA impact on these requirements. 
2.1 RRM performance requirement

The performance requirements in section9 specify the measurement delay, measurement accuracy and report mapping of UE physical layer measurement for EUTRA, UTRA, GSM and CDMA200 respectively. The EUTRA measurements includes the RSRP/RSRQ, Power Headroom, UE Rx-Tx timing difference, RSTD and PCMAX,C. It is agreed to maintain current RSRP/RSRQ measurement accuracy in EUTRA TDD-TDD inter-frequency measurement for TDD UL/DL configuration # 0, therefore TDD eIMTA has no impact on existing UE performance requirements in section9.
The performance requirements in section 10 are applied to eNB for the measurement defined in TS36.214, covering the measurement of Received Interference Power, Angle of Arrival (AOA) and Timing Advance (TADV). In case of TDD eIMTA the eNB complies with the legacy measurement even in physical layer. Hence TDD eIMTA does no impact on existing eNB performance requirements in section10.
Proposal 1: TDD eIMTA has no impact on existing RRM requirement in section 9 and section 10.

2.2 RRM test cases

The purpose of Annex A is copied as below:

This annex specifies test specific parameters for some of the functional requirements in sections 4 to 9. The tests provide additional information to how the requirements should be interpreted for the purpose of conformance testing. The tests in this Annex are described such that one functional requirement may be tested in one or several test and one test may verify several requirements. Some requirements may lack a test.

Annex A.2 and Annex A.3 provide fundamental descriptions such as requirement classification and test configurations. In Annex A.4 to Annex A.9 the specific test cases are defined for different conditions.
There are three sub-sections in Annex A may be affected due to the introduction of two series new core requirements in TDD eIMTA[1][2]. The additional test cases for TDD UL-DL configuration #0 is suggested to be considered under existing test configuration for TDD UL-DL configuration 1.
2.2.1PDSCH RMC for TDD in Annex A.3
<<<<<<<<<<<Proposed FRC change in TS36.133 start>>>>>>>>>>>>>
Table A.3.1.1.2-1: PDSCH Reference Measurement Channels for TDD

	Parameter
	Unit
	Value

	Reference channel
	
	R.2 TDD
	
	R.4

TDD
	R.0 TDD
	R.1 TDD
	R.3 TDD

	Channel bandwidth
	MHz
	1.4
	3
	5
	10
	10
	20

	Number of transmitter antennas
	
	1
	
	1
	1
	2
	1

	Allocated resource blocks (Note 4)
	
	2
	
	11
	24
	24
	24

	
	
	
	
	
	
	
	

	Special Subframe Configuration (Note 6)
	
	6
	
	6
	6
	6
	6

	Allocated subframes per Radio Frame for TDD UL-DL configuration 1
	
	6
	
	6
	6
	6
	6

	Allocated subframes per Radio Frame for TDD UL-DL configuration 0
	
	4
	
	4
	4
	4
	4

	
	
	
	
	
	
	
	

	Modulation
	
	QPSK
	
	QPSK
	QPSK
	QPSK
	QPSK

	Target Coding Rate
	
	1/3
	
	1/3
	1/3
	1/3
	1/3

	Information Bit Payload
	
	
	
	
	
	
	

	  For Sub-Frames 4,9(as normal DL subframe) Note 9
	Bits
	120
	
	968
	2088
	2088
	2088

	  For Sub-Frame 5
	Bits
	104
	
	968
	 2088
	2088
	2088

	  For Sub-Frame 0
	Bits
	56
	
	616
	2088
	1736
	2088

	  For Sub-Frame 1, 6 (DwPTS)
	Bits
	56
	
	472
	1032
	1032
	1032

	Number of Code Blocks per Sub-Frame
(Note 7)
	
	1
	
	1
	1
	1
	1

	For Sub-Frames 4,9(as normal DL subframe) Note 9
	
	1
	
	1
	1
	1
	1

	For Sub-Frame 5
	
	1
	
	1
	1
	1
	1

	For Sub-Frame 0
	
	1
	
	1
	1
	1
	1

	For Sub-Frame 1, 6 (DwPTS)
	
	1
	
	1
	1
	1
	1

	Binary Channel Bits Per Sub-Frame
	
	
	
	
	
	
	

	  For Sub-Frames 4,9(as normal DL subframe) Note 9
	Bits
	456
	
	2772
	6624
	6336
	6624

	  For Sub-Frame 5
	Bits
	408
	
	2628
	6480
	6192
	6480

	  For Sub-Frame 0
	Bits
	224
	
	2076
	5928
	5664
	5928

	  For Sub-Frame 1, 6 (DwPTS)
	Bits
	272
	
	1616
	3696
	3504
	3696

	Max. Throughput averaged over 1 frame for TDD UL-DL configuration 1
	Mbps
	0.0512
	
	0.4464
	1.0416
	1.0064
	1.0416

	Max. Throughput averaged over 1 frame for TDD UL-DL configuration 0
	Mbps
	0.0272
	
	0.2528
	0.624
	0.5888
	0.624

	Note 1:
2 symbols allocated to PDCCH for 10 MHz channel BW. 3 OFDM symbols allocated to PDCCH for 5MHz channel BW. 4 symbols allocated to PDCCH for 1.4 MHz channel BW. For special subframe (1 & 6) only 2 OFDM symbols are allocated to PDCCH for all bandwidths.

Note 2:
Reference signal, synchronization signals and PBCH allocated as defined in TS 36.211 [16].

Note 3:
If necessary the information bit payload size can be adjusted to facilitate the test implementation. The payload sizes are defined in TS 36.213 [3].

Note 4:
Allocation is located in the middle of bandwidth.

Note 5:
N/A
Note 6:
As per Table 4.2-1 in TS 36.211 [16]
Note 7:
If more than one Code Block is present, an additional CRC sequence of L = 24 Bits is attached to each Code Block (otherwise L = 0 Bit)

Note 8:
PDSCH allocation applies only to subframes not configured as PRS subframes.
Note 9: 
Subframes available for DL transmission depends on the Uplink-Downlink configuration defined in Table 4.2-2 in TS 36.211 [16].



<<<<<<<<<<<Proposed FRC change in TS36.133 end>>>>>>>>>>>>>
The PDSCH Reference Measurement Channel for TDD in annexA.3.1 is dedicated for TDD UL-DL configuration 1, which could not cover the case of TDD UL-DL configuration # 0. Consequently, it is proposed to modify the FMC with the flexible way which is applied in corresponding OCNG pattern definition in annex A.3.2 as shown in above table A.3.1.1.2-1.
Proposal 2: it is proposed to cover TDD UL-DL configuration #0 in PDSCH Reference Measurement Channel for TDD in Annex A.3.1.1.2.
2.2.2 E-UTRAN RRC_CONNECED state mobility test in Annex A.8
Annex A. 8 specifies cell search delay, measurement reporting delay on UE higher layer actions and event triggered report rate requirements in E-UTRAN RRC_CONNECTED state mobility. The new requirements adopted in TDD eIMTA[1][2] may affect following test cases:

· A8.4.1 for the Event triggered reporting delay
The change introduced in table 8.1.2.3.2.1-1 of Clause8.1.2.3.2.1 for TDD UL-DL configuration #0 is the TMeasurement_Period_TDD_Inter is extended, whereas the time period cell identification is kept unchanged. In the test case of A8.4.1 the Event A3 triggered reporting delay is for the cell identification. In addition there is no other test case related to EUTRAN TDD-TDD inter-frequency measurement with no DRX in Annex 8. We propose not to introduce additional test case to verify this reporting delay. 
Proposal 3: No additional test case for EUTRAN TDD-TDD inter-frequency measurement in TDD eIMTA
· A.8.2.3, A.8.4.4, and A.8.14.3 for the ACK/NACK reporting of cell1
What impacts these test cases is the different ACK/NACK feedback number of serving cell for TDD UL-DL configuration #0 and #1. It is proposed to involve new test case at least for one of the clauses for TDD UL-DL configuration#0. 
Proposal 4: it is proposed to extend the test case of CGI identification requirement for TDD UL-DL configuration 0 in Annex.A.8.2.3.
Other than introduction of TDD UL-DL configuration #0 in general test parameters, the test requirement also needs to be updated, the A.8.2.3 is suggested to be modified for example as follow:
<<<<<<<<<<<Proposed change in TS36.133 start>>>>>>>>>>>>>
A.8.2.3.2
Test Requirements

The UE shall transmit a measurement report containing the cell global identifier of cell 2 within 170 milliseconds from the start of T3.

Test requirement = RRC Procedure delay + 
[image: image1.wmf]intra
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+ reporting delay

= 15 + 150 + 2ms from the start of T3

= 167 ms, allow 170 ms.
The UE shall be scheduled continuously throughout the test, and from the start of T3 until 170 ms at least 47 ACK/NACK shall be detected as being transmitted by the UE for TDD UL/DL configuration#1.
The UE shall be scheduled continuously throughout the test, and from the start of T3 until 170 ms at least 26 ACK/NACK shall be detected as being transmitted by the UE for TDD UL/DL configuration#0.
The rate of correct events observed during repeated tests shall be at least 90%.

NOTE1:
The overall 47 ACK/NACK number is caused by two parts. Firstly, at least 35 ACK/NACK shall be sent during identifying the cell global identifier of cell 2 according to the requirement for UL/DL configuration #1 in Table 8.1.2.2.4.1-1 of Clause 8.1.2.2.4.1. Secondly, given that continuous DL data allocation, additional 12 ACK/NACK shall be sent from the start of T3 until 170 ms excludes 150 ms for identifying the cell global identifier of cell 2.
NOTE2:
The overall 26 ACK/NACK number is caused by two parts. Firstly, at least 18 ACK/NACK shall be sent during identifying the cell global identifier of cell 2 according to the requirement for UL/DL configuration #0 in Table 8.1.2.2.4.1-1 of Clause 8.1.2.2.4.1. Secondly, given that continuous DL data allocation, additional 8 ACK/NACK shall be sent from the start of T3 until 170 ms excludes 150 ms for identifying the cell global identifier of cell 2.
<<<<<<<<<<<Proposed change in TS36.133 end>>>>>>>>>>>>>
2.2.3 RSRP/RSRQ test in Annex.A.9
Annex.A.9 defines the UE RSRP/RSRQ measurement accuracy for EUTRAN system and equivalent parameter measurement accuracy for other RAT respectively. Currently, the TDD UL-DL configuration used in the test parameters of all test cases in Annex.A.9 is config. 0.  Taken into account the configuration 0 would be typical application since rel-12, it is necessary to verify the corresponding accuracy under this condition especially for TDD-TDD inter-frequency measurements, as the trade-off of between the numerous test cases and the necessity of performance verification. 
After checked with the list of test case in Annex.A.9, we believe that the proposed additional test cases for TDD UL-DL configuration 0 could be inserted to Annex.A.9.1.4 and Annex.A.9.2.4 simply. The existing test parameter could be totally reused with one only exception of the modification of the TDD UL-DL configuration.      
Proposal 5: it is proposed to extend the RSRP/RSRQ test case for TDD UL-DL configuration 0 in Annex.A.9.1.4 and A.9.2.4.
3 Conclusion
In this contribution we discussed the RRM performance requirements for TDD UL-DL configuration #0. We identify following two parts need to be considered for TDD eIMTA scenario:

1. New test cases should be introduced for Annex.A.8.2.3, A.9.1.4, and A.9.2.4 for TDD UL-DL configuration #0

2. PDSCH Reference Measurement channel in Table A.3.1.1.2-1 need be updated for TDD UL-DL configuration #0. 
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