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  Introduction

In previous RAN1 meeting, some design principles and details for CSI and TBS/MCS signalling with 256-QAM support were agreed. In this document, we discuss the following aspects related to new TBS/MCS signalling for 256-QAM.

· Reuse of code points from legacy MCS/TBS table

· 256-QAM support in CoMP
· TBS/MCS tables supporting 256-QAM

  Discussion

    Reuse of code points from legacy MCS/TBS table

In last RAN1 meeting, it was agreed that DCI format 1A (and 1C) are associated with legacy MCS table. Thus, in case of reconfiguration of 256-QAM for the UE, DCI 1A provides fallback. It was also agreed in last meeting that seven explicit MCS entries for 256-QAM are introduced in the new MCS/TBS table defined for 256-QAM and that 22 explicit MCS entries are reused from legacy MCS/TBS table. It is an open issue as to how the MCS entries are ordered in the new MCS/TBS table among following alternatives. 

· Alt 1: For 256QAM Modulation and TBS index table keep the MCS indices the same for the entries, which are preserved from Rel-8 Modulation and TBS index table

· Alt 2: For 256QAM Modulation and TBS index table, the MCS indices are ordered based on spectral efficiency

In our opinion, Alt 1 has an advantage over Alt 2 in it provides maximum overlap of MCS indices between the legacy and new MCS/TBS tables. If the new and legacy MCS/TBS lookup utilize the same code point, then that code point can be used reliably to schedule PDSCH for the UE even during reconfiguration. An example of this option is shown in Annex A, where 24 of the 32 legacy code points are preserved and only eight code points are modified to support 256-QAM operation. This principle provides sufficient robustness, scheduling flexibility, and provides ample flexibility to incorporate 256QAM-based TBS/MCS.  

Proposal 1: Given 8 code points (I_MCS->I_TBS,MS) are defined for 256-QAM in the new MCS/TBS lookup, then 24 code points (I_MCS->I_TBS,MS) from legacy MCS/TBS lookup are reused in the new MCS/TBS lookup. 

256-QAM support in CoMP

In last meeting, it was decided that for TM10, a decision will be made 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

We support Alt 1. For CoMP, up to four parameter sets of PDSCH RE mapping and Quasi Collocation Indicator via higher layer signalling for a UE, where each parameter set can correspond to an individual TP participating in the CoMP transmission to the UE. In that case, it is desirable to enable/disable use of 256-QAM for each TP individually [3]. 

Proposal 2: 256-QAM based MCS/TBS lookup is configured individually for each of the four parameter sets linked to PQI field in the DCI 2D. 

Proposal 3: CSI reporting based on 256-QAM CQI table is configured individually for each CSI process. 

MCS/TBS lookup with 256-QAM
The agreement from previous RAN1 meeting is to limit the use of new TBS values as much as possible. In previous releases (i.e. Rel-10), new transport block size values were introduced (relative to Rel-8) to support the 3-layer and 4-layer transmissions with larger PRB allocations. Rel-11 specification provides a range of TBS values between 16 bits and 299856 bits. For the design of 256-QAM table, it is expected that the existing TBS values from Rel-11 are used as much as possible, and any new TBS that are introduced are at the higher end, extending beyond 299856 bits. 

Proposal 4: New TBS values introduced in Rel-12 should be larger than 299856 (i.e. greater than the maximum TBS from Rel-11). 

  Conclusions

In this document we discussed design aspects for introducing 256-QAM and propose the following. 

Proposal 1: Given 8 code points (I_MCS->I_TBS,MS) are defined for 256-QAM in the new MCS/TBS lookup, then 24 code points (I_MCS->I_TBS,MS) from legacy MCS/TBS lookup are reused in the new MCS/TBS lookup. 

Proposal 32: 256-QAM based MCS/TBS lookup is configured individually for each of the four parameter sets linked to PQI field in the DCI 2D. 

Proposal 3: CSI reporting based on 256-QAM CQI table is configured individually for each CSI process.

Proposal 4: New TBS values introduced in Rel-12 should be larger than 299856 (i.e. greater than the maximum TBS from Rel-11). 
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Annex A

An example of a new MCS/TBS lookup that enables efficient fallback by reusing the same codepoints as the legacy MCS/TBS lookup.  Yellow highlighted indicates new entries supporting 256-QAM. 
	 
	Legacy MCS/TBS
	New MCS/TBS supporting 256-QAM

	MCS Index
	Modulation Order
	I_TBS
	Modulation Order
	I_TBS

	0
	2
	0
	2
	0

	1
	2
	1
	8
	reserved

	2
	2
	2
	2
	2

	3
	2
	3
	8
	27

	4
	2
	4
	2
	4

	5
	2
	5
	8
	28

	6
	2
	6
	2
	6

	7
	2
	7
	8
	29

	8
	2
	8
	2
	8

	9
	2
	9
	8
	30

	10
	4
	9
	4
	9

	11
	4
	10
	8
	31

	12
	4
	11
	4
	11

	13
	4
	12
	8
	32

	14
	4
	13
	4
	13

	15
	4
	14
	4
	14

	16
	4
	15
	4
	15

	17
	6
	15
	6
	15

	18
	6
	16
	6
	16

	19
	6
	17
	6
	17

	20
	6
	18
	6
	18

	21
	6
	19
	6
	19

	22
	6
	20
	6
	20

	23
	6
	21
	6
	21

	24
	6
	22
	6
	22

	25
	6
	23
	6
	23

	26
	6
	24
	6
	24

	27
	6
	25
	6
	25

	28
	6
	26
	8
	26

	29
	2
	reserved
	2
	reserved

	30
	4
	reserved
	4
	reserved

	31
	6
	reserved
	6
	reserved
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