3GPP TSG-RAN WG4 Meeting #71
R4-142830
Seoul, Korea, 19 – 23 May, 2014
Source: 
Huawei, HiSilicon
Title: 
MBMS BLER quantization and tests
Agenda Item:
7.6.4
Document for:
Discussion
1 Introduction
In RAN4 meeting #70bis, it was agreed that TDD eIMTA has no impact on BS performance requirements [1] and the way forward on UE performance requirements was agreed too [2].
The agreements in [2] for UE demodulation and CSI requirements are as follows:

· Test purposes:
· At least verification of properly handling dynamic UL-DL reconfiguration L1 signaling with different UL-DL configuration from SIB-1 should be included, and other purposes are not excluded. 
· Postpone RAN4 discussion on the CSI performance requirements till RAN1 concludes the respective work.
· Introduce functional PDSCH demodulation test to verify eIMTA impacts on the UE demodulation
· How to test is FFS. 
· No new PHICH, PBCH demodulation tests are defined.
· The needs of demodulation tests for other physical channels are FFS. Interested companies are encouraged to provide more input in the coming meetings.
The open issues are as follows:
· How to setup the test is not fully discussed in this meeting, however, the following issues need to be further addressed and discussed:

· UL-DL configuration indicated in SIB-1

· DL HARQ reference UL-DL configuration 

· Periodicity of the reconfiguration DCI  (explicit L1 signalling)

· The set of subframes to monitor the reconfiguration DCI (explicit L1 signalling); 

· Dynamic UL-DL configurations in the explicit L1 signalling 

· Interference model 

· Test metric

· Interested Companies are encouraged to have more input on the list issues but not limited to them 
In this contribution, we will discuss these open issues.
2 Discussion
2.1 Test purposes
According to our analysis in [3], generally the demodulation performance requirements serves the following purposes, i.e., to verify the performance corresponding to the fundamental changes of the UE receiver implementation and to guarantee the performance/performance gain of the key techniques under the typical use cases or challenging scenarios.

So we propose that for eIMTA the test purposes of the demodulation performance requirements are 

· Verify the CSI measurement accuracy for two subframe sets with the different interference levels;
· Verify the correct UE behaviour with respect to monitoring the explicit L1 signalling for the reconfiguration of uplink-downlink configurations.

According to the agreement in [1], the demodulation requirements will serve the first purpose. For the second one, it seems straight forward to specify the CSI requirements. But the decision was postponed because RAN1 still was working on it and it seemed that the same mechanism for eICIC would be re-used at least for periodic CSI reporting and the corresponding requirements could be re-used. And there is no HARQ-timing changed for both uplink and downlink transmissions.
Therefore we propose that

· Proposal 1: the test purposes of eIMTA demodulation and CSI requirements are

· Verify the correct UE behaviour with respect to monitoring the explicit L1 signalling for the reconfiguration of uplink-downlink configurations.

· Verify the CSI measurement accuracy for two subframe sets with the different interference levels.
2.2 Demodulation performance requirements
The basic idea of L1 signalling is to quickly indicate the change of uplink-downlink configuration to UE in a periodic way. Thus the new DCI format was defined. And UE is expected to monitor that DCI in the dedicated subframes within the window indicated by the RRC signalling. And after decoding the new DCI, UE is expected to monitor the control channels and receive the data on PDSCH according to the updated uplink-downlink configurations.
In Table 1 we copied the uplink-downlink configurations from TS36.211. In our view, to verify the function of monitoring L1 signalling, there would be a number of candidates.
Table 4.2-2: 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


2.2.1 Functional PDSCH demodulation test 
One design of test is to change the uplink-downlink configuration every 10ms with periodically L1 signalling indication, schedule the downlink transmission on the subframes indicated as DL by L1 signalling and check the UE PDSCH performance.

During the test, there would be many ways to schedule the downlink transmission. One is to schedule all the possible downlink subframes and another is to schedule all the flexible subframes (which are not indicated as downlink by SIB-1) indicated as downlink by L1 signalling. The test metrics could be relative throughput, which is the ratio of achieved throughput over the maximum throughput, or the ratio of reported ACK/NACK number over the number of subframes scheduled for downlink transmission. 
In Table 1~3, we summarize the proposed functional PDSCH demodulation test. The initial uplink-downlink configuration indicated by SIB-1 is the configuration 0, the downlink HARQ reference configuration is 5, and then in the following frames one configuration out of uplink-downlink configuration 1~ 6 will be randomly picked up with the equal probability. To further simplify the test considering the test purpose, we suggest not adding the external noise and using the relative low MCS. In Table 2 and Table 3, we provide the two alternative test metrics. Either of them could work.
Table 1: Test Parameters

	Parameter
	Unit
	Test 1

	Downlink power allocation
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	dB
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	dB
	0 (Note 1)

	
	(
	dB
	0
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at antenna port
	dBm/15kHz
	-85
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at antenna port
	dBm/15kHz
	Off (Note 2)

	Symbols for unused PRBs
	
	OCNG (Note 3,4)

	Modulation and coding rate
	
	QPSK 1/3

	Maximum number of HARQ transmission
	
	1

	Redundancy version coding sequence
	
	{0}

	PDSCH transmission mode
	
	1

	Propagation condition
	
	AWGN

	Correlation matrix and antenna configuration
	
	1×2

	Initial uplink-downlink configuration indicated by SIB-1
	
	0

	DL HARQ reference configuration (uplink-downlink configuration)
	
	5

	Periodic change of uplink-downlink configurations
	
	Randomly select one out of configuration 1~6 with equal probability

	Scheduled subframe
	
	· Option 1: all the DL subframes;

· Option 2: all the flexible subframes

	Subframe for transmission of L1 signalling for TDD UL-DL reconfiguration
	
	· Option 1: Subframe #1

· Option 2: Subframe #0 or #1

	Note 1:
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Note 2: 
No external noise sources are applied.

Note 3:
These physical resource blocks are assigned to an arbitrary number of virtual UEs with one PDSCH per virtual UE; the data transmitted over the OCNG PDSCHs shall be uncorrelated pseudo random data.

Note 4:
The OCNG pattern is used to fill the SCell control channel and PDSCH.


Table 2: Minimum performance (FRC)

	Test Number
	Band-width
	Reference Channel
	OCNG Pattern
	Reference value

Fraction of Maximum

Throughput (%)
	UE Category

	1
	10MHz
	[R.2 TDD]
	OP.1 TDD
	[95%]
	≥ 1


Table 3: Minimum performance (FRC)

	Test Number
	Band-width
	Reference Channel
	OCNG Pattern
	Ratio of reported ACK/NACK over the number of scheduled subframes
(%)
	UE Category

	1
	10MHz
	[R.2 TDD]
	OP.1 TDD
	[99%]
	≥ 1


2.2.2  PDCCH DCI format 1C (L1 reconfiguration signalling) demodulation requirement 
In this section, we consider an alternative way for test L1 reconfiguration signalling reception. 
To some extent, the above functional PDSCH demodulation test would be more like a signalling test case specified in RAN5 rather than the performance test in RAN4. And because the size of PDCCH format 1C is smaller than that of DCI format 1or DCI format 2 and the existing PDCCH/PCFICH requirements only cover DCI format 1and format 2, we consider a PDCCH test with DCI format 1C for eIMTA.
In Figure 1, we provide one example to show the idea. During the test, the initial uplink-downlink configuration is 0, the uplink-downlink configuration will be changed every 10ms, the downlink HARQ reference configuration is 5 and then in the following frames one configuration out of uplink-downlink configuration 1~4, 6 will be randomly picked up with the equal probability. The reason that we do not use configuration 5 is that there are only 5 uplink subframes which could be used as flexible subframes for configuration 0. In subframe #1 the L1 reconfiguration signalling (DCI format 1C) is transmitted to indicate the uplink-downlink configuration change in the next frame. In the next frame, one flexible subframe (corresponding to uplink subframes indicated by SIB-1) as downlink will be scheduled for transmission.
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Figure 1: Test setup for eIMTA PDCCH/PCFICH demodulation test case
In Table 4~6, we provide the detailed test setup. The common test parameters are the same as in Table 8.4.2-1 of TS36.101. Under such test set up, one L1 uplink-downlink reconfiguration signalling will be accompanied by a PDSCH transmission in the flexible subframes together with the downlink grant. Only if the L1 signalling was correctly decoded, UE would monitor the PDCCH in flexible subframes and then decode PDSCH with the corresponding PDCCH/PCFICH. Otherwise, UE will fall back to configure 0 indicated by SIB-1 and monitor subframe #0, 1, 5 and 6 where no data will be transmitted. Since we link the L1 reconfiguration signalling to PDSCH transmission one by one, the PDCCH/PCFICH BLER can be calculated by counting the feedback ACK/NACK. Besides, in order to not jeopardize the L1 signalling demodulation test, we configure 8CCE for downlink grant to lower its working point.
If UE behaves incorrectly, namely UE do not monitor the L1 signalling or do not following the L1 signalling to monitor the downlink, then UE will not decode the PDSCH and then will fail the test. In that way, we not only test the functionality but also test the demodulation performance for L1 reconfiguration signalling reception.
Table 8.4.2-1: Test Parameters for PDCCH/PCFICH
	Parameter
	Unit
	Single antenna port
	Transmit diversity

	Uplink downlink configuration (Note 1)
	
	0
	0

	Special subframe configuration (Note 2)
	
	4
	4

	Number of PDCCH symbols
	symbols
	2
	2

	Number of PHICH groups (Ng)
	
	1
	1

	PHICH duration
	
	Normal
	Normal

	Unused RE-s and PRB-s
	
	OCNG
	OCNG

	Cell ID
	
	0
	0

	Downlink power allocation
	PDCCH_RA

PHICH_RA

OCNG_RA
	dB
	0
	-3

	
	PCFICH_RB

PDCCH_RB

PHICH_RB

OCNG_RB
	dB
	0
	-3
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at antenna port
	dBm/15kHz
	-98
	-98

	Cyclic prefix
	
	Normal
	Normal

	ACK/NACK feedback mode
	
	Multiplexing
	Multiplexing

	Note 1:
as specified in Table 4.2-2 in TS 36.211 [4].

Note 2:
as specified in Table 4.2-1 in TS 36.211 [4].


Table 4: Parameters for eIMTA PDCCH/PCFICH test
	Parameter
	Unit
	Test 1

	Downlink HARQ reference configuration
	
	5

	Initial uplink-downlink configuration indicated by SIB-1
	
	0

	Periodic change of uplink-downlink configurations
	
	Randomly select one out of configuration 1, 2, 3, 4 and 6

	Periodicity for the uplink-downlink configuration change
	ms
	10

	Subframe for L1 uplink-downlink reconfiguration signalling
	
	Subframe #1

	Scheduled subframes for PDSCH transmission for different uplink-downlink configuration
	Configuration 1
	
	Subframe #4

	
	Configuration 2
	
	Subframe #3

	
	Configuration 3
	
	Subframe #7

	
	Configuration 4
	
	Subframe #8

	
	Configuration 6
	
	Subframe #9

	PDSCH modulation and coding rate
	
	QPSK 1/3

	Maximum number of HARQ transmission
	
	1

	PDSCH transmission mode
	
	[TM4 or TM2] 

	CSI reporting mode
	
	[PUSCH 3-1 if TM4]

	Redundancy version coding sequence
	
	{0}

	CCE level of PDCCH for the downlink grant
	
	8 CCE


Table 5: Minimum performance PDCCH/PCFICH
	Test number
	Bandwidth 
	Aggregation level
	Reference Channel
	OCNG Pattern
	Propagation Condition
	Antenna configuration and correlation Matrix 
	Reference value

	
	
	
	
	
	
	
	Pm-dsg (%)
	SNR (dB)

	1 
	10 MHz
	2 CCE
	R.xx TDD
	OP.1 TDD
	 [EPA5]
	2 x 2 Low
	1
	TBD


Table 6 (Table A.3.5.2-1 in TS36.101): Reference Channel TDD

	Parameter
	Unit
	Value

	Reference channel
	
	R.15 TDD
	R.15-1 TDD
	R.15-2 TDD
	R.16 TDD
	R.17 TDD
	R.xx TDD

	Number of transmitter antennas
	
	1
	2
	2
	2
	4
	2

	Channel bandwidth
	MHz
	10
	10
	10
	10
	5
	10

	Number of OFDM symbols for PDCCH
	symbols
	2
	3
	2
	2
	2
	2

	Aggregation level
	CCE
	8 
	8
	8
	4
	2
	2

	DCI Format
	
	Format 1
	Format 1
	Format 1
	Format 2
	Format 2
	Format 1C

	Cell ID
	
	0
	0
	0
	0
	0
	0

	Payload (without CRC)
	Bits
	34
	34
	34
	46
	45
	[13]


2.2.3 Summary

Comparing the functional PDSCH demodulation test and proposed PDCCH/PCFICH of L1 reconfiguration signalling test, we prefer the latter because it not only verify the function but also test the demodulation performance for L1 reconfiguration signalling.
Therefore we propose that

· Proposal 2: as the alternative way to the functional PDSCH demodulation test, we propose to specify the PDCCH test for L1 reconfiguration signalling. The detailed test set up is given in Table 4~6.
And considering that there is no change of UE algorithm and the test purpose, we propose not to explicitly model the interference for the demodulation performance requirements.
· Proposal 3: it is proposed not to explicitly model the interference for the eIMTA demodulation performance requirements.

2.3 CSI requirements
Currently, RAN2 did not finalize the specifications related to two CSI subframe sets. We do not know whether the mechanism of eICIC CSI reporting on two CSI subframe sets would be re-used, e.g., RRC signalling and bit maps. For aperiodic CSI reporting, the 2-bit indicator was specified which is different from (F)eICIC. And for TM10 one CSI process can be configured with two CSI-IM resources together with two CSI subframe sets. It seems that a number of new functions and UE behaviours will be defined for eIMTA.
However, from the aspect of performance test, the purpose is to ensure that UE utilizes the proper resources for the CSI measurement and do not conduct the improper averaging (mainly for interference) across the different subframe sets. We do not think that we should check all the functionality parts.
So our preference is that we could focus on the periodic CQI requirements and follow the similar set up as that for eICIC CQI definition test. The difference would be that there would be no mismatch between the reported CQI and actual performance caused by CRS not cancelled. In that way we could apply the BLER criterion on both CSI subframe sets.
And to simplify the test, we do propose not to explicitly model the interference and just apply the AWGN noise with different levels to two subframe sets.
· Proposal 4: it is proposed to specify the periodic CQI definition requirements under AWGN with different noise level on two subframe sets to verify the BLER-s on each subframe set.
If the aperiodic CSI reporting had to be tested, the functionality test could be incorporated into the demodulation by configuring TM4 for PDSCH transmission.
3 Conclusions
In this contribution, we discuss how to define the demodulation performance requirements for eIMTA. Our proposals are summarized below.
· Proposal 1: the test purposes of eIMTA demodulation and CSI requirements are

· Verify the correct UE behaviour with respect to monitoring the explicit L1 signalling for the reconfiguration of uplink-downlink configurations.

· Verify the CSI measurement accuracy for two subframe sets with the different interference levels.
· Proposal 2: as the alternative way to the functional PDSCH demodulation test, we propose to specify the PDCCH test for L1 reconfiguration signalling. The detailed test set up is given in Table 4~6.

· Proposal 3: it is proposed not to explicitly model the interference for the eIMTA demodulation performance requirements.

· Proposal 4: it is proposed to specify the periodic CQI definition requirements under AWGN with different noise level on two subframe sets to verify the BLER-s on each subframe set.

If the aperiodic CSI reporting had to be tested, the functionality test could be incorporated into the demodulation by configuring TM4 for PDSCH transmission.
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