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1
Introduction
This contribution gives our impact analyses for BS demodulation requirements due to Rel-14 FeMTC based on [1][2].
2
Summary of Rel-14 FeMTC affecting to BS
2.1
Higher data rate support
To improve the UL throughput for CE Mode A, RAN1/RAN2 introduced several features:
· New UE UL category M2 is introduced. In this category, the maximum UL TBS is set to 6,968bits within 4 non-overlapping narrowbands, corresponding to 24RBs (5MHz channel BW). RAN1 define 4 non-overlapping narrowbands as ‘wideband’. Frequency hopping is also supported. 
· For UE UL Category M1, the maximum TBS is increased from 1,000bits to 2,984bits in Rel-14. This means the maximum channel bandwidth is kept to 6RB but higher coding rate can be supported.
For CE Mode B, no data rate improvement is introduced in Rel-14 FeMTC. 
RAN1/RAN2 introduced HARQ-ACK bundling in HD-FDD, where the UE transmits a single HARQ-ACK feedback for multiple DL transport blocks, therefore, UE can increase the portion of subframes that can be used for DL data transmission. Even with HARQ-ACK bundling, UE still transmit one bit on PUCCH transmission (ACK or NACK). Therefore, this feature does not affect to BS PUCCH demodulation requirement.
RAN1 also improved the guard period for the frequency retuning within the system bandwidth. In Rel-13 eMTC, the guard period for frequency retuning was fixed to 2 OFDM symbols. In Rel-14, RAN1 allow shorter guard periods of 1 symbol (for Cat-M1/M2) and 0 symbols (for normal LTE UEs enabling coverage enhancement mode). In Rel-13 eMTC, RAN4 specified PUCCH/PUSCH demodulation requirement assuming the guard periods of 2 OFDM symbols. Although shorter guard period is expected to improve the link performance, this parameter is optional for UE. Also since RAN4 usually specify the minimum requirements, we propose to keep 2 OFDM as the assumption for demodulation requirements. 
Table 1 summarizes the possible scenarios for Rel-14 FeMTC. There are two scenarios: Cat-M2, and Cat-M1 with enhanced TBS.  
Table 1
Possible scenarios for Rel-14 FeMTC. 
	Scenario
	UE Category
	Channel Bandwidth
	CE Mode
	Supported Modulation
	Max TBS size

	1
	Cat-M2
	5MHz (24RB)
	Mode A
	QPSK, 16QAM
	6,968bits

	2
	Cat-M1
	1.4MHz (6RB)
	Mode A
	QPSK, 16QAM
	2,984bits

	Note: For frequency retuning the guard period of 2 OFDM symbols are assumed.  


2.2
VoLTE enhancements

RAN1/RAN2 optimized UL scheduling considering VoLTE under HD-FDD or TDD with coverage enhancement. According to summary [1], the following features are added due to VoLTE enhancements: 
· Two new PUSCH repetitions factors: 12 and 24
· HARQ-ACK delay was introduced to allow more flexible scheduling of the HARQ-ACK feedback for DL data transmissions
· Support for sounding reference signal (SRS) repetition in the special subframe in TDD
The first one is to add new repetition numbers. In Rel-13 eMTC, RAN4 has introduced new PUSCH demodulation requirements with repetition, but RAN4 agreed to pick up one repetition number for CE Mode A and B instead of introducing all the repetition numbers. Since it is expected the repeated reception functionality is same for any repetition numbers, we think no additional PUSCH demodulation requirements are needed due to additional repetition numbers for PUSCH. 
The next two features are not directly related to BS demodulation performance.  
Although it is not related to VoLTE enhancement, RAN1 added PUCCH repetition factors in CE Mode B: 64 and 128. As same as the new repetition numbers in PUSCH, RAN4 has already introduce PUCCH demodulation requirements with repetition numbers 4, 8, and 32. Moreover, the required SNR values with repetition 32 are about -15dB according to TS36.104. This SNR levels satisfies the target minimum SNR levels for CE Mode B UE and therefore we think no additional PUCCH demodulation requirements are needed due to additional repetition numbers. 
In summary, no new PUSCH/PUCCH demodulation requirements are needed due to VoLTE improvements. 
3
Conclusion
Proposal 1: RAN4 introduce PUSCH demodulation requirements assuming the scenario below:

	Scenario
	UE Category
	Channel Bandwidth
	CE Mode
	Supported Modulation
	Max TBS size

	1
	Cat-M2
	5MHz (24RB)
	Mode A
	QPSK, 16QAM
	6,968bits

	2
	Cat-M1
	1.4MHz (6RB)
	Mode A
	QPSK, 16QAM
	2,984bits

	Note: For frequency retuning the guard period of 2 OFDM symbols are assumed.  


Proposal 2: No new PRACH/PUCCH demodulation requirements are introduced due to Rel-14 FeMTC. 
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