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1
Introduction
RAN4#80bis discussed the UE demodulation requirements for category 1 UE with single Rx and agreed with the way forward [1]. In this contribution we discuss the open issues for specifying the simulation assumption. 
2
Discussion
2.1
PDSCH demodulation test cases
In the way forward, we agreed to introduce at least the same transmission modes for UE category 0 UE demodulation requirements, that is, TM2, TM4 rank 1 and TM9 rank 1. It is open whether to introduce additional transmission modes. When we review the existing test cases for UE Category 1, the following test cases have been specified: TM1, TM3 (SDR), TM6, TM8, and TM10. This WI will specify the UE Cat-1 requirements with the single receive antenna and this means the maximum rank is limited to 1. If we assume rank 1 performance, we think the TM2/TM4/TM9 can verify the minimum receiver performance. For TM1, we assume it is covered by the CQI definition test. 
Proposal 1: UE demodulation requirements for UE Cat-1 with single Rx are specified with TM2, TM4 rank1, and TM9 rank1. 

2.2
Bandwidth

RAN4#80bis also discussed the system bandwidth used for the UE demodulation requirements. In RAN4#80bis there was a proposal to specify with 5MHz system bandwidth. One argument is all the existing LTE bands below 800MHz supports 5MHz channel bandwidth, and another argument is the maximum of TBS for 10MHz (50PRB) exceeds the maximum of TBS supported by Cat-1, that is, TBS=10,926bits.
Regarding the first argument, RAN4 is discussing the applicable band in the RF requirements, and the single receive antenna requirement will become band-specific. According to the discussion in RAN4#80bis, the baseline is Cat-0 UE (Bands 2, 3, 4, 5, 8, 13, 20, 39, and 41), and operators wanted to add more bands such as Bands 7 and 26, although it is not agreed yet. It depends on the RF discussion, but we have not heard any proposal to consider Band 31 for the single receive antenna capability. In this case we don’t need to limit the system bandwidth to 5MHz, and we prefer to consider 10MHz also for the system bandwidth. 
For the second argument, on the other hand, we may need to think about 5MHz system bandwidth or reduced PRB setting within 10MHz system bandwidth because TBS exceeds the maximum of TBS for UE Cat-1. Table 1 lists the candidates of MCS/TBS for UE demodulation requirements assuming CFI=2. According to our calculation, FRC for TM2 16QAM 1/2 and TM4 rank 1 64QAM 1/2 for 10MHz system bandwidth exceed the maximum of UE Cat-1 TBS. 
Table 1
MCS/TBS candidates for PDSCH demodulation requirements. 
	
	Antenna configuration
	MCS
	5MHz (25PRB)
	10MHz (50PRB)

	TM2, 16QAM 1/2
	2x1
	14
	6,456
	12,960

	TM4 rank 1, 64QAM 1/2
	4x1
	19
	9,144
	18,336

	TM9 rank 1, QPSK 1/3
	2x1
	4
	1,800
	3,624


There are three possible options:

Option 1: Specify 5MHz for TM2 and TM4 tests and specify 10MHz for TM9. 

Option 2: Specify 10MHz for all the test cases, but limit the PRB size, e.g., 25PRBs for TM2 and TM4 tests. 

Option 3: Specify 5MHz for all the test cases. 

Our preference is to take option 1 or option 2. 

3
Conclusion

Proposal 1: UE demodulation requirements for UE Cat-1 with single Rx are specified with TM2, TM4 rank1, and TM9 rank1. 

Proposal 2: RAN4 will decided the applicable channel bandwidth for single Rx Cat-1 UE demodulation/CQI requirements from the options:
Option 1: Specify 5MHz for TM2 and TM4 tests and specify 10MHz for TM9. 

Option 2: Specify 10MHz for all the test cases, but limit the PRB size, e.g., 25PRBs for TM2 and TM4 tests. 

Option 3: Specify 5MHz for all the test cases. 
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