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1 Introduction
Some of the CSI reporting tests are not feasible for UE Category 1. This problem has been identified in [1] and several useful proposals to resolve this is presented with associated CR(s) supplied. In this contribution we consider some alternative solutions with the aim of applying the existing requirements if possible and avoid introducing new test cases. 

RAN1 has also discussed the configurable transmission modes for Category 1: it should support all modes (TM). For TM3 and TM4, RI =1 should always be reported, and a test is proposed for TS 36.101 in [2]. We end by proposing an alternative route for this test.
2 PUCCH 1-0
The first cases in which Category 1 struggles due to large TBS sizes are the PUCCH 1-0 tests. In [1] the proposal is to verify the AWGN and fading tests using a partial allocation of 15 PRB. This allows checking the performance for both SNR test points. Table 1 shows simulations using the full 50 PRB allocation possible for Category 2-5, while results for 15 PRB is shown in Table 2. The results are similar, and it appears that the same (tentative 1.05) throughput and variance requirement for the reporting accuracy can be applied for all categories. The same applies for the AWGN test.
Table 1: Simulation results PUCCH 1-0 (50 PRB)
	Duplex mode
	SNR [dB]
	
	
	BLER

	FDD
	6
	1.18
	0.36
	0.27

	
	7
	1.43
	0.38
	0.27

	
	12
	1.17
	0.35
	0.31

	
	13
	1.00
	0.35
	0.34

	TDD
	6
	1.25
	0.36
	0.21

	
	7
	1.17
	0.37
	0.21

	
	12
	1.30
	0.35
	0.21

	
	13
	1.14
	0.35
	0.22


Provisional results for Category 1 with a 15 PRB partial allocation are shown in Table 2 for FDD (for which relative throughput gains appear somewhat smaller). 

Table 2: Simulation results PUCCH 1-0 (15 PRB partial allocation) 
	Duplex mode
	SNR [dB]
	
	
	BLER

	FDD
	6
	1.11
	0.25
	0.34

	
	7
	1.09
	0.24
	0.09

	
	12
	1.16
	0.27
	0.18

	
	13
	1.05
	0.24
	0.28


3 PMI test for low category and change of bandwidth
The next problem for Category 1 occurs at the Multi-PMI test with 16QAM and 20 MHz bandwidth. The first thing could be to reduce the bandwidth to 10 MHz, which is supported in all operating bands, the remaining configuration being the same with the requisite precoder granularity used for the respective bandwidth (6 for 10 MHz). This change may require re-simulations, which is not recommended for Rel-8. However, the channel is EPA5 and there should be a small difference between 10 and 20 MHz given the coherence bandwidth of EPA5. Figure 1 shows the throughput characteristics for Multi-PMI for 10 MHz and 20 MHz bandwidths and TDD duplex mode, while Figure 2 shows the precoder gain. The difference is marginal which suggests that it is possible to keep the current minimum requirement 1.2 but using a 10 MHz channel instead. 

[image: image1]
Figure 1: throughput characteristics for Multi-PMI reporting, 10 MHz (upper) and 20 MHz (lower).

[image: image2]
Figure 2: precoder gain for Multi-PMI reporting, 10 MHz (upper) and 20 MHz (lower).

For Category 1 the allocation could be reduced from the full 50 PRB to 40 PRB, the same performance requirement should apply.
4 RI reporting test
Finally the support of all transmission .modes: Category 1 UE should always send RI = 1 for only one layer is supported. We propose to verify this by a SIG test case in TS 36.523-1 rather than covering it by a RF test in TS 36.101 as proposed in [1]. The RI reporting accuracy test applies to Category 2-5.
5 Proposal

In order to cover all categories in the tests we propose to

· reduce the allocation to 15 PRB for Category 1 for the PUCCH 1-0 AWGN and fading tests, but apply the same requirement

· reduced the bandwidth for the Multi-PMI test to 10 MHz (supported for all operating bands) from the current 20 MHz, and reduce the allocation to 40 PRB for Category 1 while maintaining the existing requirement.

An LS to RAN5 should be sent asking for the development of a signalling test case for verifying the RI reporting of Category 1. 
CR(s) are supplied in [3]. We propose to make these changes already from Rel-8.
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