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1
Introduction
RAN4 has discussed new UE demodulation performance requirements due to 256QAM support in small cell enhancement WI. We discuss open issues for PDSCH simulation assumption and CQI test based on the way forwards [1] and [2]. 
2
Discussion on FRC parameters
2.1
Redundancy version
RAN4 have set the RV sequence for PDSCH demodulation requirement to {0, 1, 2, 3} for QPSK/16QAM and {0, 0, 1, 2} for 64QAM from the beginning. The reason RAN4 uses the non-optimal redundancy version for higher order modulation is, to our knowledge, because the throughput curve is smooth rather than {0,1,2,3} and therefore it is easier to set the test point.
Figure 1 compares RV={0,0,1,2} and RV={0,1,2,3} with TM2 EVA5 Medium channel where we set TxEVM=3% and MCS=24. It is observed that the throughput curve with RV={0,0,1,2} is not optimal, but it is smooth compared with RV={0,1,2,3}. We have also observed the similar curve for other conditions such as TM4 and TM9. Therefore we propose to set RV={0,0,1,2} for 256QAM also.
	Parameter
	Unit
	Value 

	Redundancy version coding sequence
	
	{0,1,2,3} for QPSK and 16QAM

{0,0,1,2} for 64QAM and 256QAM


Proposal 1: Set RV sequence to {0,0,1,2} for 256QAM demodulation test.
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Figure 1
Comparison of difference redundancy version sequences.
2.2
CFI selection
The current PDSCH demodulation test in TS36.101 sets CFI=2 for bandwidth of 10MHz or more. The concern of CFI=2 is to reduce the PDSCH channel bits and increase the coding rate relatively compared with CFI=1. This means the required SNR to achieve a certain percentage of maximum throughput with CFI=2 is higher than the setting with CFI=1. Figure 2 shows the simulation results comparing CFI=1 and CFI=2 with TM2 and TM4 dual layer. It is observed from these figures that the required SNR with CFI=1 is lower than CFI=2 in general. 
On the other hand, CFI=1 means smaller number of control channel elements (CCEs), and it will degrade PDCCH reception performance. When we review the existing RAN5 specification TS36.521 Table C.3.2-3, two 8-CCEs are used for PDSCH demodulation test in the case of 10MHz bandwidth: DL DCI and UL DCI. This setting needs at least 2 OFDM symbols for PDCCH, i.e., CFI=2. One possible way to set CFI=1 is to reduce the CCE aggregation level to 4 instead of 8. Though it would degrade the PDCCH reception performance, the impact would be small because of higher SNR used for 256QAM. Another possibility is to change the system bandwidth to 20MHz.
Considering the discussion, our preference is to keep CFI=2 to avoid the side effects. 
Proposal 2: Set CFI=2 for 256QAM demodulation performance specification parameter. 
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Figure 2
Comparison of different CFI values.
2.3
Tx EVM

RAN4 PDSCH demodulation requirement includes Tx EVM of 6% for QPSK/16QAM/64QAM although the corresponding eNodeB EVM requirement in TS36.104 is 17.5%, 12.5%, and 8%, respectively. Now RAN4 discusses the possible Tx EVM is 3~4% for 256QAM, and this value is better than the current UE demodulation requirement condition (6%). Since the 256QAM demodulation performance will be affected by Tx EVM, we propose to set the same or better Tx EVM value set for eNodeB RF requirement. 

Proposal 3: 256QAM UE demodulation requirement should assume the same or better Tx EVM value set for eNodeB RF requirement.
2.4 
Bandwidth

It was also discussed the bandwidth for FRC test. When we review TS36.101 V12.4.0, most FDD/TDD FRC test cases are specified based on 10MHz except for carrier aggregation test case. Our preference is to use 10MHz BW for both FDD and TDD. 
One motivation using 20MHz BW could show the high throughput for 256QAM. We do not preclude this opportunity to show high throughput due to 256QAM, however we think it is also possible with the sustained downlink data rate test, which uses 20MHz bandwidth in the latest TS36.101. 
Proposal 4: Use 10MHz of bandwidth for both FDD and TDD. 20MHz BW could be set in SDR requirement. 
2.5
Sustained downlink data rate 

Sustained downlink data date is related to UE category. The RAN1 decision is:

· UE categories 6, 7 can indicate support for 256QAM

· The field “Total number of soft channel bits” is not changed

· Update two fields in UE category “Maximum number of DL-SCH transport block bits received within a TTI” and “Maximum number of bits of a DL-SCH transport block received within a TTI”  to support 256QAM peak data rate

· No RAN1 specification impact

· Introduce two new UE categories based on data rates of “Categories 9, 10 + additional 256QAM”, it will be approximately 600 Mbps

· New UE categories will have an optional support of 256QAM

· It means that existing categories except for 6 and 7 will be not changed
This means 256QAM is supported at least for UE categories 6 and 7. However RAN1 has not concluded even higher categories. Therefore we propose RAN4 wait for sustained downlink data rate requirement until RAN1 concludes on the details of UE categories supporting 256QAM. 
Proposal 5: RAN4 should wait for sustained downlink data rate requirement until RAN1 concludes on the details of UE categories supporting 256QAM.
2.6
Discussion on CQI test scenario
RAN4 has agreed to introduce new CQI test requirements according to a new CQI table, TBS index table, and transport block size table, due to 256QAM introduction. Since these new tables define the CQI index and its target coding rate, the purpose of the new CQI test is to verify that the reported CQI values are in accordance with the new CQI definition. Therefore our preference is only to introduce CQI reporting definition test with PUCCH 1-0 with TM1 and PUCCH 1-1 with TM9. 
Proposal 6: Introduce two 256QAM CQI definitions tests:
· PUCCH 1-0 with TM1 reusing the test parameters and methodology in TS36.101 9.2.1.1 (FDD) and 9.2.1.2 (TDD).
· PUCCH 1-1 with TM9 reusing the test parameters and methodology in TS36.101 9.2.3.1 (FDD) and 9.2.3.2 (TDD).

3
Conclusions

Proposal 1: Set RV sequence to {0,0,1,2} for 256QAM demodulation test.

Proposal 2: Set CFI=2 for 256QAM demodulation performance specification parameter.
Proposal 3: 256QAM UE demodulation requirement should assume the same or better Tx EVM value set for eNodeB RF requirement.

Proposal 4: Use 10MHz of bandwidth for both FDD and TDD. 20MHz BW could be set in SDR requirement. 
Proposal 5: RAN4 should wait for sustained downlink data rate requirement until RAN1 concludes on the details of UE categories supporting 256QAM.
Proposal 6: Introduce two 256QAM CQI definitions tests:

· PUCCH 1-0 with TM1 reusing the test parameters and methodology in TS36.101 9.2.1.1 (FDD) and 9.2.1.2 (TDD).

· PUCCH 1-1 with TM9 reusing the test parameters and methodology in TS36.101 9.2.3.1 (FDD) and 9.2.3.2 (TDD).
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