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1 Introduction
In RAN1#82, it was agreed to introduce new maximum TBSs for at least Rel-12 UEs configured with TMs 9/10 [1]. 

	Agreements:
· Introduce new maximum TBSs assuming fewer number of available REs, e.g., 120 REs per PRB, for at least Rel-12 UEs configured with TMs 9/10

· Note that both 64QAM and 256QAM to be considered

· Companies are encouraged to provide the exact maximum TBS values and solutions to RAN1#82bis


As noted in [2] the main motivation for this enhancement is the additional DM-RS overhead that occurs for DL transmission with more than 2 MIMO layers. As a result, the coding rate exceeds 1 in most of the highest TBS cases and the maximum data rate is not achieved. The main reason for the performance loss is the large gap between the actual number of available PDSCH REs and the number of PDSCH REs assumed in the highest TBS design. In this contribution we provide our views on the required specification change to resolve the issue as well as discuss a similar issue for CQI. 
2 Discussion on maximum TBS design and signaling
Two options to address the issue of the maximum data rate were proposed in [2]. 
Option 1: Create new ITBS (26A) and the highest TBS values and apply them when transmission modes 9 and 10 with 4 and 8 CSI antenna ports are configured and MBSFN subframes are not configured in any subframe.
Option 2: Refer to the TBS value associated with the lower NPRB than the actual N’PRB for the highest ITBS when transmission modes 9 and 10 with 4 and 8 CSI antenna ports are configured and MBSFN subframes are not configured in any subframe. For example, NPRB is given by 
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Among the two options above we have slight preference for Option 1 as it allows tight optimization of ITBS to the specific requirements (e.g., maximum coding rate). More specifically, given that UE may skip decoding of a transport block in an initial transmission, when the effective channel code rate is higher than 0.931, Option 1 should be amended to reduce the number of cases when the effective channel code rate exceeds 0.931. In this case, it can be ensured that the higher peak data rate can be achieved for the UE for TM9 and TM10 as originally expected from the change. 
The coding rate restriction of 0.931 would be also useful to handle the peak data rate for the downlink subframes containing NZP CSI-RS resources. For example, if NZP CSI-RS resources with 8 ports are present in a given downlink subframe, keeping the effective coding rate less than 0.931 would avoid cases where the actual effective coding rate exceed 1 when the maximum TBS is used.
Summarizing discussion above, we propose:

Proposal:
· Adopt Option 1, i.e., define a new highest ITBS for 64QAM and 256QAM and apply them to all downlink subframes of DL Cell, when transmission modes 9 and 10 with 4 and 8 CSI antenna ports are configured and MBSFN subframes are not configured in any subframe.
· To avoid skipping of the decoding at the UE and to keep the effective coding rate below 1 in the downlink subframes with CSI-RS, the TBS corresponding to the new highest ITBS should ensure the coding rate is less than 0.931 with 120 REs per RB.
To handle the new functionality at the UE and eNB w.r.t to the support of the new highest ITBS, a new higher layer signalling of UE capability to support new highest ITBS is required. In addition, eNB configuration signalling to the UE about configuration of ITBS should be introduced as well. We have preference to introduce these signalling enhancements starting from Rel-12, given that the deployment of 4Rx antenna UEs assumed for the above enhancement would mainly start from Rel-13.
Proposal:

· To support the TBS enhancement, introduce UE capability and eNB configuration signalling starting from Rel-12.
· Inform RAN2 in an LS about the agreements.
3 CQI definition for 4 and 8 CSI-RS ports
A somewhat similar issue due to PDSCH overhead mismatch with 4 and 8 CSI-RS antenna ports also occurs in CQI reporting [3]. More specifically, in accordance to TS 36.213 the CQI is defined as the best combination of modulation and transport block size that can be used for downlink transmission to provide transport block error rate of less than or equal to 0.1 by using the same modulation order as defined for the CQI index and by using the transport block size in accordance to the MCS. TS 36.213 also defines the overhead assumptions that should be considered for CQI calculation. More specifically, for the UE configured in TM 9 or TM 10 the overhead from UE-specific RS should be counted in accordance to the RI report (when PMI/RI reporting is configured), CRS overhead should be in accordance to CRS configuration at the serving cell and control channel overhead is fixed to 3 OFDM symbols. For example, in TM9 and TM10 for CQI reports with RI = 3, 4 the number of PDSCH REs available in the RB is just equal to 96 REs and 92 REs for 2 and 4 CRS antenna ports, respectively, while the number of PDSCH REs for MCS/TBS design assumes 120 REs. In this case, as it can be seen from Table 1, the coding rates corresponding to different MCSs with the existing overhead assumption specified for CQI (assuming RI = 3, 4 reporting) are much higher than expected coding rates for the MCS. Due to the high coding rates (e.g., above 0.931 or even 1), several of the MCS/TBS indices corresponding to 64QAM and 256QAM become unusable at the UE or not representative due to potential error floors in the reference BLER curve. 
Table 1: Coding rates for MCS with 256QAM in TM9 and 10 and overhead defined for CQI

	MCS
	Modulation
	Code rates

	
	
	2 CRS ports
	4 CRS ports

	0
	2 
	    0.1444
	    0.1507

	1
	2 
	    0.2381
	    0.2485

	2
	2 
	    0.3825
	    0.3991

	3
	2 
	    0.5369
	    0.5602

	4
	2 
	    0.7379
	    0.7700

	5
	4 
	    0.4578
	    0.4777

	6
	4 
	    0.5108
	    0.5330

	7
	4 
	    0.5905
	    0.6162

	8
	4 
	    0.6644
	    0.6933

	9
	4 
	    0.7466
	    0.7790

	10
	4 
	    0.8029
	    0.8378

	11
	6 
	    0.5781
	    0.6032

	12
	6 
	    0.6399
	    0.6677

	13
	6 
	    0.6832
	    0.7129

	14
	6 
	    0.7633
	    0.7965

	15
	6 
	    0.8142
	    0.8496

	16
	6 
	    0.8840
	    0.9225

	17
	6 
	    0.9560
	    0.9976

	18
	6 
	    0.9986
	    1.0420

	19
	6 
	    1.0804
	    1.1274

	20
	8 
	    0.8366
	    0.8729

	21
	8 
	    0.8672
	    0.9049

	22
	8 
	    0.9261
	    0.9664

	23
	8 
	    0.9561
	    0.9977

	24
	8 
	    1.0249
	    1.0695

	25
	8 
	    1.0531
	    1.0989

	26
	8 
	    1.1038
	    1.1518

	27
	8
	    1.2748
	    1.3303


Given the design principles of good CQI reporting imply more or less aligned overhead assumption for the CQI table and the MCS/TBS table, the control channel overhead in CQI calculation should be reduced from the current 3 OFDM symbols to 1 OFDM symbol. Such modification in case of 2 CRS ports could provide the same amount of 120 REs for CQI calculation. In order to avoid ambiguity at the eNB about the CQI overhead assumption, higher layer signalling designed to support ITBS should be used to control the CQI overhead assumption. Based on the discussion above we propose:
Proposal:
· Align the overhead assumption for CQI calculation with that used for MCS/TBS table design.
· Reduce the number of OFDM symbols used for CQI calculation from 3 to 1 when transmission modes 9 and 10 with 4 and 8 CSI antenna ports are configured
· To control the CQI overhead assumption at the UE, higher layer signalling designed to support the new highest ITBS should be used
4 Summary

In this contribution we discussed the support of maximum TBSs and the new definition of CQI when transmission modes 9 and 10 with 4 and 8 CSI antenna ports are configured. Based on the discussion we propose:

For the highest TBS design:
· Adopt Option 1, i.e., define a new highest ITBS for 64QAM and 256QAM and apply them to all downlink subframes of DL Cell, when transmission modes 9 and 10 with 4 and 8 CSI antenna ports are configured and MBSFN subframes are not configured in any subframe.
· To avoid skipping of the decoding at the UE and to keep the effective coding rate below 1 in the downlink subframes with CSI-RS, the TBS corresponding to the new highest ITBS should ensure the coding rate is less than 0.931 with 120 REs per RB.

· To support the TBS enhancement, introduce UE capability and eNB configuration signalling starting from Rel-12.
· Inform RAN2 in an LS about the agreements.
For the CQI definition:
· Align the overhead assumption for CQI calculation with that used for MCS/TBS table design.
· Reduce the number of OFDM symbols used for CQI calculation from 3 to 1 when transmission modes 9 and 10 with 4 and 8 CSI antenna ports are configured.
· To control the CQI overhead assumption at the UE, higher layer signalling designed to support the new highest ITBS should be used.
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