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In RAN1 #76 meeting, the configuration of DL 256QAM were discussed and the agreements are listed below:
· Use of 256QAM MCS/CQI table can be configured for each configured CC
· 256QAM is supported for all TMs
· Working assumption: 256QAM is supported at least for all DCI formats except for DCI format 1A and 1C, and FFS for DCI format 1A
· In TM10
· FFS: Use of 256QAM MCS table can be configured for the parameter set linked to each PQI field in DCI format 2D
· FFS: Use of 256QAM CQI table can configured for each CSI process

In this contribution, we discuss the FFS items and other remaining issues on 256QAM configuration and signaling.
[bookmark: _Ref346118000]Discussion
Table configuration
With the introduction of DL 256QAM, there are two sets of CQI/MCS tables in Rel-12, i.e. new CQI/MCS tables with 256QAM support and Rel-8 CQI/MCS tables. There is only one TBS table since the Rel-8 TBS table is enlarged with a few rows appended for 256QAM support. The eNB is informed by the UE regarding its capability and then eNB configures the 256QAM capable UEs to operate in 256QAM mode or legacy mode, i.e. whether to use 256QAM tables or Rel-8 tables. 
As discussed and agreed in RAN1 #75 meeting, higher layer signaling is used to configure 256QAM CQI/MCS tables and DL 256QAM operation in general. In this means, dynamic switching of tables such as on subframe level is out of scope of the discussion, i.e., the configuration and reconfiguration of CQI/MCS tables should be done via RRC signalling.
In RAN plenary #63 meeting, it is clarified that the BS classes to be considered for 256QAM within Small Cell Enhancements WI includes Medium Range BS, i.e. BS with output power up to 38dBm. It then puts some further requirements on 256QAM table design because 256QAM support should also be considered for micro cells, where the propagation and radio channel conditions differ from pico cells. For example, UEs in a micro cell could experience lower SINR and larger frequency selectivity. To cope with such conditions, one potential alternative is to configure new CQI/MCS tables for good radio condition and switch back to Rel-8 tables when UE experiences low SINR or dispersive channels. However, involving RRC signaling as a part of scheduling is not a desirable solution, since it sacrifices the scheduling flexibility and would result in performance degradation due to the latency of higher layer signaling. Such a design may also impact the mobility performance of the UE if the network is not able to reconfigure to the legacy tables quickly enough. Therefore, it is desirable to design a set of tables which support 256QAM for high peak data rate, while maintaining robust performance in low SINR and dispersive channels. 
A proposal of CQI/MCS tables fulfilling such requirements is provided in [2]. In the new CQI table, the QPSK region is down-sampled and SNR spacing is increased from 2dB to ~3dB and the majority of Rel-8 CQI entries are retained to enable more compatible operations. Similarly, in the new MCS table, the majority entries of Rel-8 table are kept and entries in QPSK region are down-sampled, i.e., every second Rel-8 entries are kept. Consequently, the SNR spacing is increased by 1dB in the new MCS table. The proposed CQI and MCS table design can still guarantee VoIP and RRC robustness in the low SNR region, as the impacts of increased SNR spacing of 1dB will be adjusted and compensated by outer-loop link adaptation in reality. Therefore, the difference of using Rel-8 CQI/MCS table and new CQI/MCS table in low to medium SNR region is small. 
System level simulation has been performed to evaluate the impact on mobility performance and user throughput by using the new tables proposed in [2] for scenario 2a 4 picos/cluster. The number of radio link failures and user throughput is show in Figure 1 for low load and medium load. Note that 256QAM MCS region in the new table is not enabled in the simulation since the main concern is to investigate the impact of down-sampling in QPSK region and the performance of UEs in unfavorable radio conditions. (UEs in favorable conditions can expect to attain improved performance when 256QAM MCS are enabled in the simulations.) It can be seen that with an appropriately designed table, both mobility performance and user throughout at low and medium SINR is not affected by increased SNR spacing. 
[image: ]
[bookmark: _Ref383164232]Figure 1 Mobility performance and user throughput with Rel-8 table and new table (Note: 256QAM region of new table is not used)

Frequent RRC signaling has an impact on system capability and degrades the system performance and hence should be avoided. Therefore, with an appropriate table design, it is not necessary to configure back and forth frequently between the Rel-8 and Rel-12 tables for robustness support.
Observation:
· The difference of using Rel-8 CQI/MCS table and new CQI/MCS table design in [2] in low to medium SNR region is insignificant in reality. 
· Frequent RRC signaling degrades system capability and performance.
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Proposal:
· Frequent RRC (re)configuration of CQI table and MCS is not desirable and should be avoided via an appropriate table design.
RRC ambiguity
During RRC reconfiguration, there is an ambiguity of which table set to be used. It has been agreed in RAN1 that 256QAM should be supported for all TMs and further study if 256QAM should be supported for DCI format 1A. One way to avoid ambiguity during RRC reconfiguration is to bundle DCI format 1A with Rel-8 MCS table. Regarding the ambiguity of CQI table, the network can ignore CQI feedback reported during RRC reconfiguration. It is expected to have insignificant impact on the user throughput and system performance since RRC reconfiguration of CQI/MCS tables is infrequent.
Proposal:
· DCI Format 1A always uses the Rel-8 MCS table, to ensure robust operation during RRC reconfiguration.
Observation:
· A network can ignore CQI feedback during RRC reconfiguration.
CoMP scenario
It has also been discussed in RAN1 whether to configure CQI/MCS table for each transmission point in CoMP scenario. One motivation is that channel conditions observed by each transmission point can be different, some possibly favourable for 256QAM while others inappropriate for 256QAM. However, a well-designed CQI/MCS table covers the whole range of SNR from QPSK to 256QAM with good resolution. The new table is capable of supporting 256QAM under good channel quality and at the same time providing enough robustness for low SNR region. Therefore, the design is not targeting to track the properties of the UEs channel conditions. It may be further argued that the increased SNR spacing in new tables could affect the performance. However, increasing the spacing by 1dB as in our table proposal doesn’t have a big impact on performance in reality as shown in Figure 1. 
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 provides a promising gain. Therefore, the additional standard efforts cannot be justified with limited applicable scenarios and benefits. 
Observation:
· It is not desirable to configuration tables for each transmission point, as it is not justified by the gains. 
Conclusions
In this contribution, we discussed 256QAM configuration and signaling, and made the following observations and proposals: 
Observation:
· The difference of using Rel-8 CQI/MCS table and new CQI/MCS table in [2] in low to medium SNR region is insignificant in reality.
· Frequent RRC signaling degrades system capability and performance.
· A network can ignore CQI feedback during RRC reconfiguration.

Proposal: 
· Frequent RRC (re)configuration of CQI table and MCS table is not desirable and should be avoided via an appropriate table design.
· DCI Format 1A always uses the Rel-8 MCS table, to ensure robust operation during RRC reconfiguration.
· It is not desirable to configuration tables for each transmission point, as it is not justified by the gains. 
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