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1. Introduction
In RAN4 #73, there were further discussion on test configurations for 256QAM demodulation tests and WF [1] was agreed. 
· Test parameters for SCE PDSCH demodulation requirements under fading channel
· TM4 dual-layer FDD test:
· MCS 20 in SF 1,2,3,4,6,7,8,9, CFI = 1, EVA5 2×2 Low
· TM9 single-layer FDD test:
· MCS 23 in SF 0,1,4,6,9, MCS 22 in SF 2,3,7,8, CFI= 2, EPA5 2×2 Low
· 256QAM SDR test:
· MCS:
· Option 1: I_MCS #26
· Option 2: the largest MCS
· The other option is not precluded
· FFS applicability rule for 256QAM SDR test
In this contribution, we provide simulation results for PDSCH demodulation tests based on agreed simulation assumption and our view on SDR test for 256QAM. 
2. PDSCH demodulation test
In this section, we provide simulation results for 256QAM for TM4 dual layer and TM9 single layer tests for agreed test set up. Detailed simulation parameters can be found in [2]. Tx EVM was set to 3% in the simulation. Figure 1 and 2 show simulation results for TM4 dual layer and TM9 single layer for both FDD and TDD. Table 1 shows impairment results with implementation margin to achieve 70% peak throughput.

Table 1. Impairment results to achieve 70% peak throughput

	
	TM4 FDD
	TM4 TDD
	TM9 FDD
	TM9 TDD

	CINR (dB)
	24.6
	24.5
	24.8
	23.6
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(a) FDD                                                                                     (b) TDD

Figure 1. PDSCH demodulation performance for TM4 dual layer
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Figure 2. PDSCH demodulation performance for TM9 single layer

3. Sustained data rate test
3.1. MCS selection

In RAN #66, it was agreed to define UE capability for 256QAM as per-UE capability instead of per-band capability. This implies that UE should be able to support 256QAM in all supported bands/band configurations to declare 256QAM support. Therefore, we should be more careful in defining minimum performance requirements for 256QAM.

In [3], we provided simulation results for 256QAM SDR test for two FRC options, i.e., MCS 27 and MCS 26 with simulation results as shown in figure 3. We can see that CINR of 26~27dB is required to achieve 85% TB success rate if we select MCS 27. With impairment margin, required CINR would be close 30dB. If we reduce the MCS to 26, CINR requirement for 85% TB success rate is around 23dB, which seems to be acceptable as minimum requirement even after adding impairment margin. 
Proposal 1. Select MCS 26 for SDR test for 256QAM. 
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Figure 3. Simulation results for 256QAM SDR test

3.2. Test coverage and applicability rule
SDR tests are originally defined for single carrier and CA but later extended to other operation mode such as EPDCCH. Also, SDR tests are being introduced in Rel-12 for dual connectivity (DC) and TDD-FDD CA. We need to determine test coverage and applicability rule for 256QAM SDR test for each of these operation mode. 
3.2.1. CA SDR test

256QAM SDR test should be added to CA SDR tests. RAN1 agreed to introduce support of 256QAM for following UE categories. 
· UE category 6/7 is extended to support 256QAM for 2x20MHz from Rel-12 with increased TBS size transmitted in a TTI. However, total number of soft channel bits remains same. 

· New UE category 11/12 is introduced to support 4x20MH with 64-QAM or 3x20MHz with 256QAM. 

Therefore, we need to define 256QAM SDR tests for 2 DL CA for cat 6/7 UEs and 256QAM SDR tests for 3 DL CA for cat 11/12 UEs. All bandwidth combinations in existing 64QAM SDR tests should be covered by newly defined 256QAM SDR test. 
Proposal 2. Introduce 256QAM SDR tests for 2 DL CA for category 6/7 UE and for 3 DL CA for category 11/12 UE for all bandwidth combinations of existing 64QAM SDR tests. 
If category 6/7 UE supports 256QAM, it would be suffice to apply only 256QAM SDR test. This UE does not need to be tested for 64QAM SDR test since fulfillment of 256QAM SDR test would guarantee that this UE can also meet 64QAM SDR test. Category 11/12 UE would have different support for maximum aggregated bandwidth depending on 256QAM support. If category 11/12 UE does not support 256QAM, it would be able to support up to 80MHz aggregated bandwidth. If category 11/12 UE supports 256QAM, it can support only up to 60MHz bandwidth. It seems desirable to define separate table for test points for 256QAM SDR tests. 
Proposal 3. Introduce separate table to specify test points for 256QAM SDR tests for category 6/7 and 11/12 UEs.  

3.2.2. EPDCCH SDR test
EPDCCH SDR tests are defined only for single carrier mode and applicable to both CA and non-CA UEs that support EPDCCH. SDR test applicability are specified in table 8.7.1 of 36.101 and replicated in table 2 below. If cat 6/7 or 11/12 UE supports 256QAM, we can assume that this UE can also support 256QAM demodulation in single carrier mode. If this UE also supports EPDCCH, it is necessary to verify that 256QAM PDSCH can be decoded with EPDCCH scheduling. 
Proposal 4. Introduce 256QAM SDR test to EPDCCH SDR tests that is applicable to category 6/7 and 11/12 UE that supports both 256QAM and EPDCCH. 
Table 2. SDR test applicability

	
	Single carrier UE not supporting EPDCCH
	CA UE not supporting EPDCCH
	Single carrier UE supporting EPDCCH
	CA UE supporting EPDCCH

	FDD
	8.7.1
	8.7.1
	8.7.3
	8.7.1, 8.7.3

	TDD
	8.7.2
	8.7.2
	8.7.4
	8.7.2, 8.7.4


3.3. DC SDR test

SDR tests for DC are being discussed in RAN4. In [4], we proposed to specify DC SDR test for both synch DC and sync+asynch DC and apply DC SDR test to CA+DC UE on top of CA SDR test. If CA+DC UE also supports 256QAM, it is desirable to perform DC SDR test with 256QAM. 
Proposal 5. Introduce 256QAM SDR test to DC SDR tests that is applicable to category 6/7 and 11/12 UE that supports both 256QAM and DC. 

3.4. TDD-FDD CA SDR test

SDR tests are also being introduced for TDD-FDD CA. Since 256QAM capability is defined independent of CA configuration, UE should support 256QAM demodulation also in TDD-FDD CA mode if it supports TDD-FDD CA and 256QAM. Since SDR tests for TDD-FDD CA would be applicable on top of existing FDD CA SDR tests and TDD CA SDR tests, it would be desirable to extend TDD-FDD CA SDR tests to include 256QAM. 
Proposal 6. Introduce 256QAM SDR test to TDD-FDD CA SDR tests that is applicable to category 6/7 and 11/12 UE that supports both 256QAM and TDD-FDD CA. 

4. Conclusions

In this contribution, we provided simulation results for 256QAM and our view on open issues for 256QAM SDR tests. Our proposals are
Proposal 1. Select MCS 26 for SDR test for 256QAM. 

Proposal 2. Introduce 256QAM SDR tests for 2 DL CA for category 6/7 UE and for 3 DL CA for category 11/12 UE for all bandwidth combinations of existing 64QAM SDR tests. 

Proposal 3. Introduce separate table to specify test points for 256QAM SDR tests for category 6/7 and 11/12 UEs.  

Proposal 4. Introduce 256QAM SDR test to EPDCCH SDR tests that is applicable to category 6/7 and 11/12 UE that supports both 256QAM and EPDCCH. 

Proposal 5. Introduce 256QAM SDR test to DC SDR tests that is applicable to category 6/7 and 11/12 UE that supports both 256QAM and DC. 

Proposal 6. Introduce 256QAM SDR test to TDD-FDD CA SDR tests that is applicable to category 6/7 and 11/12 UE that supports both 256QAM and TDD-FDD CA. 
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