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1. Introduction

In RAN1 #76bis, the following agreements were made for the introduction of higher order modulation.  In this paper, we provide our views with respect to some configuration issues related to 256QAM. 

Agreement:

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

· DCI format 1A and DCI format 1C are associated with the legacy MCS table, i.e., not supporting 256QAM PDSCH scheduling

· For all other DCI formats scheduling PDSCH, 256QAM can be supported

· 256QAM PDSCH scheduling is only supported for C-RNTI based PDSCH transmissions

· FFS whether or not 256QAM is supported for PMCH transmissions

Working assumption:
· Adopt binary reflected Gray mapping for 256QAM shown as follows:
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 {(1−2bi)[8−(1−2bi+2)[4−(1−2bi+4)[2−(1−2bi+6)]]]
                +j(1−2bi+1)[8−(1−2bi+3)[4−(1−2bi+5)[2−(1−2bi+7)]]]}

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

2. Some Configuration Issues
· 256QAM for PMCH transmissions
One of the remaining questions is whether 256QAM is supported for PMCH transmission. MBSFN transmission appears for a UE as a single cell transmission even though the UE may actually receive multi-cell transmission. The concept is similar to coherent JT in CoMP. MBSFN transmission can greatly improve SINR by converting inter-site-interference into some useful signals so that it may be closer to a noise-limited environment. The SINR improvement can be further increased by involving more and more MBSFN cells. So for a dense small cell deployment, it may be likely that a UE experiences a very good composite channel within MBSFN subframes. Hence, it is proposed to support 256QAM for PMCH transmission. 
Proposal 1: 256QAM is supported for PMCH transmission. 

· CQI tables for CSI processes and subframe sets
The difference between the legacy CQI table and the new 256QAM CQI table is three 256QAM entries targeting the higher SNR and three QPSK entries removed at the lower SNR.  Comparing the two CQI tables, e.g. Table 1 and 2 in [1], it can be found that most of 16QAM and 64 QAM entries are common and represent a medium SNR range roughly around 4dB and 18dB.  The commonality between two CQI tables enables a wide sliding window of CQI/MCS table switching, roughly about 14dB, without jeopardizing the accuracy of channel measurement.  
From CoMP operation point of view, it seems to be difficult to foresee that one TP or one CSI process can experience a SINR 14dB higher than another TP or CSI process, e.g. the channel estimation of one TP/CSI of a UE needs to be optimized for a good SINR greater than 18dB, and simultaneously the channel estimation of another TP/CSI of the same UE needs to be optimized for a bad SINR lower than 4dB. A CoMP cluster may not take such a bad TP into account at the beginning for cooperation because it may not justify the complexity of CoMP and achievable CoMP performance gain. Even with subframe sets, it is also difficult to foreseen a deployment scenario that two subframe sets can lead to 14dB difference in terms of interference measurement. The typical CRE value is about -6dB only. 
Moreover, the new 256QAM CQI table still reserves 3 QPSK entries with a SNR step of 3.724dB. The network may lose some performance at a low SNR region because of increased CQI quantization error. However such loss shall be negligible since 256QAM CQI table is configured for a serving cell when the channel is sufficiently good statically. The common entries between two CQI tables are sufficient to handle the variation of fast fading channel and the variation of TPs for CoMP operation. Therefore it is preferred that the CQI table is configured commonly for all CSI processes of a UE and all subframe sets within a CSI process. 
Proposal 2: 256QAM CQI table configuration is common for all CSI processes of a UE and all subframe sets within a CSI process. 

· MCS tables for TM10 and PQI states

Depending on the CQI table configuration and CoMP scheme, a UE can be configured with either legacy or 256QAM MCS table for all PQI states of a UE. For CS/CB, there is no need to dynamically switch MCS table since PDSCH transmission is always from the serving cell. For DPS and JT, it seems to be very unlikely that one TP can be seriously worse than or better than the serving cell by as much as 14dB. Moreover the usage of 256QAM is mainly limited to a noise-limited environment. The fluctuation of interference due to DPS/JT may make 256QAM less practical.   Moreover, DPS and JT are mainly optimized for cell edge UEs whose interference is strong enough to justify CoMP complexity and CoMP gain. But for the cell edge UE, it is less likely to configure 256QAM MCS table, even with coherent JT.  QPSK MCS/TBS entries reserved in the 256QAM MCS table are sufficient to support VoIP and PDSCH operating at a low SNR region temporally. 
Proposal 3: 256QAM MCS table configuration is common for all PQI states of a UE. 

3. Conclusions

In this contribution, we analyzed some specification impact related to the introduction of 256QAM. In summary, we make the following proposals: 

Proposal 1: 256QAM is supported for PMCH transmission. 
Proposal 2: 256QAM CQI table configuration is common for all CSI processes of a UE and all subframe sets within a CSI process. 
Proposal 3: 256QAM MCS table configuration is common for all PQI states of a UE. 

References

[1] R1-142038,
“Some Remaining Details of MCS/CQI/TBS Tables”, Alcatel-Lucent, Alcatel-Lucent Shanghai Bell 
[2] R1-142040,
“UE Categories for 256QAM”, Alcatel-Lucent, Alcatel-Lucent Shanghai Bell 
3

Page 3 of 4

