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[bookmark: _Ref301342314]Introduction
Small cell enhancements – physical layer aspects is under discussion in RAN1 including the introduction of DL 256QAM in Rel-12. At the previous RAN1 meeting, the following conclusion was made:
Conclusion:
· In TM10, decide in RAN1#77 between the following alternatives:
· Alt 1: CQI table can be CSI process dependent and MCS table can be PQI dependent
· Alt 2: CQI table is common for all CSI processes and MCS table is common for all PQI sets
· Alt 3: CQI table can be CSI process dependent and MCS table is common for all PQI states
· FFS, decide in RAN1#77 between the following two alternatives 
· Alt 1: the use of 256QAM CQI table can be configured for each measurement subframe set 
· Alt 2: the use of 256QAM CQI table can be configured is common for all measurement subframe sets

In this contribution, we provide our view on 256QAM UE configuration for these CoMP and eIMTA, feICIC related features.
[bookmark: _Ref346118000]Discussion
As seen in the three alternatives above for TM10, an open issue is whether to include the possibility to configure CQI/MCS table per CSI process and/or PQI state. The argued benefit of allowing this would be increased performance in a network where coordinated multipoint transmissions are used involving eNB with different 256QAM capability and where the SINR of different processes are significantly different.  
The baseline is to adopt Alt.2: Using a common CQI table for all CSI processes and a common MCS table for all PQI states. The question is then how much performance gain can be achieved with the other alternatives where CQI table is independent per CSI process. Specifically, how much is performance changed if the new CQI table is used even for UEs in poor radio conditions, where the new table has sparser sampling of the SINR range in the QPSK region.  
To investigate this, a system level simulation was made comparing the legacy CQI table and the 2 options of new CQI table based on simulation assumptions in Appendix. The radio link failures and user throughput were measured. No uplink user data traffic was simulated, only PRACH and some PUSCH transmissions like status reports. 
If there would be a difference between the two tables, it would be clearly visible for cell edge UEs.


In Figure 1, the results show that the impact is negligible. Hence, we make this observation:   
Observation: 
· The new table provides enough robustness for low SNR region and there is no benefit to adopt different CQI tables for different CSI processes  
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(a) Number of radio link failures per UE per hour (left figure) and downlink user throughput (bps) (right figure) at the different cell loads shown in figure (b)
[image: ]
(b) Resource utilization in macro and pico layers for different cell loads
[bookmark: _Ref387233345]Figure 1 Performance comparison of the legacy and the new CQI tables (opt1: remove CQI #1,3,5; opt2: remove CQI #2,4,6)

Moreover, it is expected that 256QAM will only be used when the UE is located in very favorable radio conditions, for example, when the UE is served by a close-by pico eNB with few other interfering radio signals in the frequency band.
For the CoMP beneficial scenarios, it is very unlikely that 256QAM will ever be useful since the UE will anyway not experience such high SINR due to PDSCH and CRS interference from the other transmission points in the coordination cluster. 
Therefore, introducing PQI state dependent MCS table is not justified since 256QAM is not useful in the interference limited CoMP scenarios. 
Proposal
· For TM10, adopt Alt.2: CQI table is common for all CSI processes and MCS table is common for all PQI sets

For the subframe set discussion, the remaining open issue is whether the CQI table could be different for the two sets. Again, the benefit would be to adapt to a scenario where the CQI of the two subframes are significantly different and where one of the subframe sets would make use of 256QAM. Since our simulation results show that the new CQI table is robust also in the lower CQI range, there is no benefit to use the legacy table in the subframes with bad SINR if the new table is used in subframes with good SINR (which contribute to the most of the UE throughput). The same table can thus be used for both subframe sets without loss of performance in both eICIC and eIMTA use cases. 
Proposal
· For subframe sets, adopt Alt.2: the use of 256QAM CQI table can be configured is common for all measurement subframe sets

Conclusions
In this contribution, we made below observations and proposals 
Observation: 
· The new table provides enough robustness for low SNR region and there is no benefit to adopt different CQI tables for different CSI processes  

Proposal:

· For TM10, adopt Alt.2: CQI table is common for all CSI processes and MCS table is common for all PQI sets
· For subframe sets, adopt Alt.2: the use of 256QAM CQI table can be configured is common for all measurement subframe sets



Appendix 
Table 1 System level simulation assumptions

	Parameters
	Assumptions

	Scenario
	SCE 2a sparse

	UE speed
	3 km/h

	Macro power
	40 Watt

	Pico power
	1 Watt

	Number of macro sites
	7

	Number of cluster per macro
	1

	Number of picos per cluster
	4

	Antenna setup
	2x2

	Scheduler
	PF

	Max HARQ retransmissions
	5

	UE dropping
	2/3 dropped within the cluster, 1/3 dropped throughout the macro geographical area; 20% outdoor 80% indoor

	Traffic model
	FTP Model 1 as in TR 36.814 with three different intensities

	Radio link monitoring parameters according to TS 36.213, TS 36.331
	Q out = -8, Qin = -5, N310 = 20 times, T310 = 2 seconds

	Max number of RLC retransmission attempts (both DRB and SRB) before RLC failure
	8

	Maximum No RACH Attempts before RLC failure
	5

	Handover A1 events settings
	Threshold1/Hysteresis: -105dBm/1dB
TimeToTrigger: 320ms

	Handover A2 events settings
	Threshold1/Hysteresis : -105dBm/1dB
TimeToTrigger: 320ms

	Handover A5 events settings
	Threshold1/Hysteresis: -108dBm/1dB
Threshold2/Hysteresis: -105dBm/1dB
TimeToTrigger: 320ms

	Handover A3 events settings
	Threshold1/Hysteresis: 1dB/1dB
TimeToTrigger: 320ms
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