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1
Introduction
RAN1 has almost agreed the specification related to the introduction of 256QAM [1], and RAN4 had started the discussion on UE demodulation performance requirements. Though RAN1 is still discussing the detail parameters such as MCS tables and RAN4 RF part discuss the EVM affecting to the UE demodulation performance, we discuss the impact to UE demodulation performance requirements.  
2
RAN1 agreement summary
2.1
CQI/MCS/TBS tables
According to the introduction of 256QAM, the following working assumption for CQI table is made by RAN1.
	CQI index
	modulation
	code rate x 1024
	efficiency

	0
	out of range

	1
	QPSK 
	78 
	0.1523 

	2
	QPSK 
	193 
	0.3770 

	3
	QPSK 
	449 
	0.8770 

	4
	16QAM 
	378 
	1.4766 

	5
	16QAM 
	490 
	1.9141 

	6
	16QAM 
	616 
	2.4063 

	7
	64QAM 
	466 
	2.7305 

	8
	64QAM 
	567 
	3.3223 

	9
	64QAM 
	666 
	3.9023 

	10
	64QAM 
	772 
	4.5234 

	11
	64QAM 
	873 
	5.1152 

	12
	256QAM 
	711 
	5.5547 

	13
	256QAM 
	797 
	6.2266

	14
	256QAM 
	885 
	6.9141

	15
	256QAM 
	948 
	7.4063 


The difference from the existing CQI table (TS36.213, Table 7.2.3-1) is:

· 3 QPSK entries {Index #2, #4, and #6} are removed, 

· Modulation order of existing CQI index 15 is changed to 256QAM, and 3 additional 256QAM modulation CQI indexes are added (corresponding to Index 13-15). 
This working assumption implicitly mentions the coding rate for 256QAM is more than 0.694. 

RAN1 is also discussing to update MCS and TBS tables according to the 256QAM introduction based on the existing table.
2.2
Other decisions 

Here are decisions affecting to RAN4 demodulation requirement. 

· Use of 256QAM MCS/CQI table can be configured for each configured CC. 

· Working assumption: for TM10, CQI table are common for all CSI processes and/or Rel-11 subframe measurement sets and MCS table is common for all PQI sets

· Working assumption: for TM1-9, 256QAM CQI table can be configured per each Rel-11 subframe measurement set

· 256QAM is supported for all TMs

· 256QAM is supported for up to 8-layer PDSCH transmissions

· FFS the 256QAM support for PMCH
· FFS: Support existing UE categories or new UE category
· Adopt binary reflected Gray mapping for 256QAM shown as follows
· 
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3
Simulation assumption for 256QAM
3.1
UE Demodulation performance requirements

Considering the RAN1 decision, our view for UE demodulation test for 256QAM is to verify the demodulation of PDSCH with the new Gray mapping under the typical transmission modes and scenarios (channel condition and SNR) for supporting UE categories. Our preference is the 256QAM test scenario should be based on the existing 64QAM test scenarios as much as possible. However when we observe the CQI/MCS table assumption, the coding rate of 256QAM is more than around 0.7. In order to show the gain compared with 64QAM, we assume UE should be in very good environment such as high SNR, lower dispersion channel, lower Doppler, and lower antenna correlation. We also think the interference cell should not be available. Considering them and the outcome from the last meeting, we propose the test cases shown in Table 1 and Table 2. Note the applied UE categories are still TBD, because RAN1 is still discussing the applied UE categories. 
Table 1
Proposed 256QAM demodulation performance requirement (FDD)
	Transmission mode
	Bandwidth
	MCS
	Propagation condition
	Antenna configuration 
	Fraction of maximum throughput
	UE category

	TM2
	10MHz
	256QAM [4/5]
	EPA5
	2x2 Low
	TBD
	TBD

	TM3
	10MHz
	256QAM [4/5]
	EPA5
	2x2 Low
	TBD
	TBD

	TM4 dual layer
	10MHz
	256QAM [4/5]
	EPA5
	2x2 Low
	TBD
	TBD

	TM9 single layer
	10MHz
	256QAM [4/5]
	EPA5
	2x2 Low
	TBD
	TBD


Table 2
Proposed 256QAM demodulation performance requirement (TDD)
	Transmission mode
	Bandwidth
	MCS
	Fading channel
	Antenna configuration 
	Fraction of maximum throughput
	UE category

	TM2
	10MHz
	256QAM [4/5]
	EPA5
	2x2 Low
	TBD
	TBD

	TM3
	10MHz
	256QAM [4/5]
	EPA5
	2x2 Low
	TBD
	TBD

	TM4 dual layer
	10MHz
	256QAM [4/5]
	EPA5
	2x2 Low
	TBD
	TBD

	TM8 single layer
	10MHz
	256QAM [4/5]
	EPA5
	2x2 Low
	TBD
	TBD

	TM9 single layer
	10MHz
	256QAM [4/5]
	EPA5
	2x2 Low
	TBD
	TBD


Proposal 1: 256QAM UE demodulation requirement should consider the scenarios listed in Table 1 and Table 2.

3.2
Simulation parameters
This section discusses some simulation parameters this might be necessary to modify for 256QAM.
3.2.1
Redundancy version

Historically the PDSCH demodulation requirement uses {0, 1, 2, 3} for QPSK/16QAM and {0, 0, 1, 2} for 64QAM. RAN4 should study to which RV set to be used for 256QAM demodulation test.
	Parameter
	Unit
	Value 

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

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


Proposal 2: RAN4 should study to which RV set to be used for 256QAM demodulation test: {0,0,1,2} or {0,1,2,3}.
3.2.2
Tx EVM

RAN4 PDSCH demodulation requirement includes Tx EVM of 6% for QPSK/16QAM/64QAM although the corresponding eNodeB EVM requirement is 17.5%, 12.5%, and 8%, respectively [2]. 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.
4
Conclusions

Proposal 1: 256QAM UE demodulation requirement should consider the scenarios listed in Table 1 and Table 2.

Proposal 2: RAN4 should study to which RV set to be used for 256QAM demodulation test: {0,0,1,2} or {0,1,2,3}.
Proposal 3: 256QAM UE demodulation requirement should assume the same or better Tx EVM value set for eNodeB RF requirement.
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