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1
Introduction
RAN4#82bis discussed the applicability of demodulation requirements for UE supporting coverage enhancement and agreed with the way forward on Rel-14 FeMTC requirements [1] as follows:
· RAN4 will discuss further the applicability of the Rel-13 coverage enhancement UE demodulation and CQI requirements to non-BL/CE UEs in Rel-14. 
· Interested companies are welcome to provide the view on this issue in Rel-14 FeMTC performance.
In this contribution, we discuss the demodulation and CQI requirements for Rel-14 non-BL UE supporting coverage enhancement.
2
Discussion
2.1
PDSCH
In our companion paper [2], we propose to apply the simple connection and does not modify the demodulation requirements regardless of 2 or 4 Rx UEs for Rel-13. One of the reasons is because Rel-13 eMTC performance part have already completed and RRM agreed to apply the same requirements. On the other hand, RAN4 just start the Rel-14 FeMTC performance part, and have time units to discuss the UE demodulation and CQI requirements for both BL and non-BL UEs supporting coverage enhancement. 

Table 1 shows our view for applicability of PDSCH demodulation requirements for Rel-14 BL/non-BL UE. In Rel-13, RAN4 have introduced PDSCH demodulation requirements for UE Cat-M1 whose capability is 1.4MHz channel BW and 1Rx. In Rel-14, this requirement should be applicable for UE Cat-M1/M2/0/1bis. In Rel-14 FeMTC, RAN4 is discussing new PDSCH demodulation requirements assuming UE Cat-M2 whose capability is 5MHz channel BW and 1Rx. This is also applicable also for UE Cat-1bis because of single Rx antenna assumption, but not for Cat-0 due to the limitation of the maximum TBS.
Table 1
PDSCH demodulation requirements for Rel-14 BL/non-BL UE supporting coverage enhancement.

	
	
	Applicability

	Capability
	Test case
	Cat-M1
	Cat-M2
	Cat-1bis
	Cat-0
	Cat >= 1

	BL UE with CE Mode A/B, 1Rx (Cat-M1)
	Rel-13 Cat-M1 requirements (TM2/TM6/TM9 for CE Mode A and TM2 for CE Mode B)
	√
	√
	√
	√
	

	BL UE with CE Mode A/B, Max BW = 5MHz, 1Rx (Cat-M2) 
	Rel-14 Cat-M2 requirements (TM2 for both CE Mode A and B)
	
	√
	√
	
	

	Non-BL UE with CE Mode A/B, 2Rx/4Rx
	New. Same parameter as Rel-13 Cat-M1 test. Full antenna connection. Repetition numbers revisited. 
	
	
	
	
	√

	Non-BL UE with CE Mode A/B, Max BW = 5MHz, 2Rx/4Rx
	FFS. Same parameter as Rel-14 Cat-M2 test. Full antenna connection. Repetition numbers revisited.
	
	
	
	
	√

	Non-BL UE with CE Mode A/B, Max BW = 20MHz, 2Rx/4Rx
	FFS. Assuming the max TBS is 27,376bits for CE Mode A and 15,264 bits for CE Mode B. Full antenna connection. 
	
	
	
	
	√


Proposal 1: Rel-13 Cat-M1 PDSCH requirements are applicable for Rel-14 Cat-M1/M2/0/1bis UE. 

Proposal 2: Rel-14 Cat-M2 PDSCH requirements are applicable for Rel-14 Cat-M2/1bis UE. 
There are three non-BL/CE UE capabilities in Rel-14 depending on the maximum bandwidth capability (ce-pdsch-maxBandwidth-config): The first capability is UE can receive up to 6PRB and this is same as Cat-M1; the second capability is UE can receive up to 24PRB and this is same as Cat-M2; and the last capability is UE can receive up to 96PRB. For the first capability and second capability, we can reuse the same parameter for Cat-M1 and Cat-M2 PDSCH demodulation requirements. But we should discuss using the same repetition number or smaller number, because our simulation results show the required SNR will be lower than about 3dB with 2Rx UE and the final CE Mode B requirements might become too low (SNR < -15dB) [3]. For the third capability, we should consider new simulation parameter. 

Regarding the second and third capabilities (5MHz and 20MHz), RAN4 should discuss whether or not to introduce new requirements, because the coverage enhancement functionality (i.e., repetition) can be verified with the new Cat-M1 test case and the higher TBS can be tested with the existing legacy LTE tests. 
Proposal 3: Specify new PDSCH requirements for non-BL/CE UEs where the maximum channel BW is 1.4MHz, applicable for Rel-14 Cat-1 or higher category UEs supporting coverage enhancements. RAN4 reuse the same parameter as Rel-13 PDSCH test case except for repetition number.  
Proposal 4: RAN4 should discuss whether or not to specify new PDSCH requirements for non-BL/CE UEs where the maximum channel BW is 5MHz, applicable for Rel-14 Cat-1 or higher category UEs supporting coverage enhancement. 

Proposal 5: RAN4 should discuss whether or not to specify new PDSCH requirements for non-BL/CE UEs where the maximum channel BW is 20MHz, applicable for Rel-14 Cat-1 or higher category UEs supporting coverage enhancement. 

2.2
MPDCCH
Table 2 shows our view on MPDCCH demodulation requirements for BL/non-BL UE supporting coverage enhancement in Rel-14. Since MPDCCH design is same regardless of the supported maximum channel bandwidth, we only propose to specify new MPDCCH demodulation requirements assuming 2Rx/4Rx UE with full antenna connection. We can reuse the same parameter setting as Cat-M1 requirements, however, the repetition number should be discussed as same reason as PDSCH.
Table 2
MPDCCH demodulation requirements for Rel-14 BL/non-BL UE supporting coverage enhancement.
	Capability
	Test case
	Cat-M1
	Cat-M2
	Cat-1bis
	Cat-0
	Cat >= 1

	BL UE with CE Mode A/B, 1Rx
	Rel-13 Cat-M1 requirements
	√
	√
	√
	√
	

	Non-BL UE with CE Mode A/B, 2Rx/4Rx
	New. Same parameter as Rel-13 Cat-M1 test. Full antenna connection. Repetition numbers revisited. 
	
	
	
	
	√


Proposal 6: Rel-13 Cat-M1 MPDCCH requirements are applicable for Rel-14 Cat-M1/M2/0/1bis UE. 

Proposal 7: Specify new MPDCCH requirements for non-BL/CE UEs, applicable for Rel-14 Cat-1 or higher category UEs supporting coverage enhancements. RAN4 reuse the same parameter as Rel-13 MPDCCH test case except for repetition number.
2.3
CQI test
Table 3 shows our view on CQI reporting test for BL/non-BL UE supporting coverage enhancement in Rel-14. Since CSI reporting procedure is same regardless of supported maximum channel bandwidth, we only propose to specify new CQI reporting requirements assuming 2Rx/4Rx UE with full antenna connection. We can reuse the same parameter setting as Cat-M1 requirements. 
Table 3
CQI reporting requirements for Rel-14 BL/non-BL UE supporting coverage enhancement.
	Capability
	Test case
	Cat-M1
	Cat-M2
	Cat-1bis
	Cat-0
	Cat >= 1

	BL UE with CE Mode A, 1Rx
	Rel-13 Cat-M1 requirements
	√
	√
	√
	√
	

	Non-BL UE with CE Mode A, 2Rx/4Rx
	New. Same parameter as Rel-13 Cat-M1 test. Full antenna connection. 
	
	
	
	
	√


Proposal 8: Rel-13 Cat-M1 CQI reporting requirements are applicable for Rel-14 Cat-M1/M2/1bis UE supporting CE Mode A. 

Proposal 9: Specify new CQI reporting requirements for non-BL/CE UEs, applicable for Rel-14 Cat-1 or higher category UEs supporting coverage enhancements Mode A. RAN4 reuse the same parameter as Rel-13 CQI reporting test.
4
Conclusion

Proposal 1: Rel-13 Cat-M1 PDSCH requirements are applicable for Rel-14 Cat-M1/M2/0/1bis UE. 

Proposal 2: Rel-14 Cat-M2 PDSCH requirements are applicable for Rel-14 Cat-M2/1bis UE. 
Proposal 3: Specify new PDSCH requirements for non-BL/CE UEs where the maximum channel BW is 1.4MHz, applicable for Rel-14 Cat-1 or higher category UEs supporting coverage enhancements. RAN4 reuse the same parameter as Rel-13 PDSCH test case except for repetition number.  
Proposal 4: RAN4 should discuss whether or not to specify new PDSCH requirements for non-BL/CE UEs where the maximum channel BW is 5MHz, applicable for Rel-14 Cat-1 or higher category UEs supporting coverage enhancement. 

Proposal 5: RAN4 should discuss whether or not to specify new PDSCH requirements for non-BL/CE UEs where the maximum channel BW is 20MHz, applicable for Rel-14 Cat-1 or higher category UEs supporting coverage enhancement. 

Proposal 6: Rel-13 Cat-M1 MPDCCH requirements are applicable for Rel-14 Cat-M1/M2/0/1bis UE. 

Proposal 7: Specify new MPDCCH requirements for non-BL/CE UEs, applicable for Rel-14 Cat-1 or higher category UEs supporting coverage enhancements. RAN4 reuse the same parameter as Rel-13 MPDCCH test case except for repetition number.
Proposal 8: Rel-13 Cat-M1 CQI reporting requirements are applicable for Rel-14 Cat-M1/M2/0/1bis UE supporting CE Mode A. 

Proposal 9: Specify new CQI reporting requirements for non-BL/CE UEs, applicable for Rel-14 Cat-1 or higher category UEs supporting coverage enhancements Mode A. RAN4 reuse the same parameter as Rel-13 CQI reporting test.
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