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1
Introduction
In the recent RAN1 meetings, the MCS tables, which consist of TBS and modulation for each RB allocation, were discussed and agreed [1]. The number of the MCS tables is summarized below. 
Table 1
	
	DL
	UL

	Number of Transport block sizes
	184
	184

	Number of MCS tables
	MCS values per RB allocation (TBS and modulation scheme)
	29
	29 

	
	RB allocations
	100
	34 (Note 1)

	
	Sum.
	29 * 100 = 2900
	29 * 34 = 986


(Note 1: The number of RB allocations is limited due to the limitation of DFT size.)
In principle, RAN5 need to define the test specifications to verify UE is capable of handling all of the transport format combinations within the UE capability. It implies that a number of MCS tables could increase the testing time and costs.

The aim of this contribution is to discuss whether the number of the MCSs could be reduced or not in order to achieve reasonable test complexity.

2
Background

In the HSDPA, it was discussed how we should efficiently define the HSDPA radio bearer testing in order to achieve the test efficiency and appropriate test coverage [2]. The big motivation behind such discussions was to reduce redundant tests and decrease the testing time and costs. As a result, two types of test procedures were defined in the following [3]:

- TS 34.123, 14.1.3
- TS 34.123, 7.1.5.6
In LTE, we could see similar problems. A number of MCS tables are defined in the specifications as shown in Table 1 and it could increase the testing time and cost.
3
Discussion
We propose two approaches below to address this issue. 
Approach 1: Reducing the number of MCS values per RB allocation
Approach 2: Limiting the number of RB allocations in downlink

The details of these approaches are discussed in the following. It should be noted that these two approaches are not exclusive, but complementary. 
Approach 1
In the current specifications, 29 MCS values are defined per RB allocation for the actual MCS and RB allocation, while only 15 CQI MCS values are defined for CQI reporting. It indicates that if the MCS values per RB allocation would be limited to the CQI MCS values, we could reduce the number of MCS tables by half. The rationale of this approach is that the actual MCS values would not have to have the granularity greater than the CQI MCS values. It is true that eNB could determine the transport formats by averaging the reported CQIs in time and frequency domain and such CQIs would not be the integer, but the decimal. It implies that the degradation of the MCS granularity could cause unnecessary degradation in the throughput performance. However, it should be verified whether such degradation actually exist or not, i.e. we should verify whether such redundant MCS levels would be worth increasing the testing time and costs. 
It should be noted that MAC PDU size is flexible in LTE, and the throughput loss due to the padding bits would be negligible, i.e. the limiting the MCS values would not cause any problems from a padding bit point of view.
Proposal 1: RAN1 and RAN5 should discuss the possibility for limiting the actual MCS values to the CQI MCS values.
Approach 2
One of the main factors in a large number of MCS tables is the flexibility of RB allocations. The number of RB allocation is 100 in downlink. It should be noted that the number of RB allocations is reasonable in uplink, because the number of RB allocations is limited due to the limitation of DFT size.

To limit the number of RB allocations in downlink, we propose limitations below:
1. For 76 – 100 RBs, we should limit the number of RB allocations to multiples of 4, because the RBG size is 4 in Resource allocation type 0 (See 7.1.6.1 in TS 36.213 [4]).

2. For 51 – 75 RBs, we should limit the number of RB allocations to multiples of 3 or 4, because the RBG size is 3 or 4 in Resource allocation type 0.

3. For 26 – 50 RBs, we should exclude “31, 34, 37, 43, 46, and 49” from the RB allocations, because they could not be used in Resource allocation type 0.
4. For 1 – 25 RBs, no limitation is needed. 

As a result, we could limit the number of RB allocations to 64. It should be noted that RB allocation type 1 and 2 would be used in some limited scenario such as VoIP, in which the number of RBs would be expected small, and would not be affected by the above limitations.

Proposal 2: RAN1 and RAN5 should discuss the possibility for limiting the number of RB allocations in downlink.
If it is felt that such modification to reduce the number of MCS values and RB allocations would be required from a test complexity point of view, RAN5 should send LS to RAN1 to ask whether it would be feasible or not.
4
Conclusions
This contribution discussed whether the number of MCS tables could be reduced or not in order to achieve reasonable test complexity. We proposed two approaches as follows:

· reducing the number of MCS values per RB allocation

· limiting the number of RB allocations in downlink

If it is felt that such limitation would be needed from a test complexity point of view, it is proposed that RAN5 send LS to RAN1 to ask whether it would be feasible or not.
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