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1	Introduction
RAN4#94-e-Bis agreed with the way forward on UE/BS demodulation performance for additional MTC enhancements, where several FFS(s) are listed [1]. This contribution discusses the open issues on UE/BS demodulation requirements. 
	· FFS whether to define demodulation requirements of PUSCH with multi-TB scheduling
· FFS whether to define demodulation requirements of PDSCH with multi-TB scheduling



This contribution addresses the remaining open issues based on the new simulation results.
2	Multi-TB scheduling for PDSCH/PUSCH
RAN1 introduced the multi-TB scheduling for PDSCH/PUSCH in Rel-16 eMTC where one DCI can schedule up to 8 simultaneous transport blocks for CE Mode A and 4 simultaneous transport blocks for CE Mode B.
Figure 1 and Figure 2 illustrate examples of multi-TB scheduling for DL and UL, respectively. These examples assume 4 simultaneous transport block transmissions. Although one DCI in MPDCCH can schedule multiple TBs, each TB is transmitted with the same resource allocation, MCS and repetition level. Moreover the same redundancy version sequence is used for each TB.
[bookmark: _Hlk31707793]When the network configures the multi-TB scheduling with repetition, there are two configurations as shown in Figure 1 and Figure 2; one is the interleaved transmission where the transmitted transport block changes during the middle of repetition; another one is the non-interleaved transmission where the transmission is based on transport block. For the interleaved transmission, according to TS36.213, TB changes every 1 subframe for CE Mode A and every 4 subframes for CE Mode B. 


[bookmark: _Ref31362903]Figure 1	Example of the downlink multi-TB transmission.



[bookmark: _Ref31362905]Figure 2	Example of the uplink multi-TB transmission.

RAN4#94-e-Bis discussed whether RAN4 introduces new PDSCH/PUSCH demodulation requirements with multi-TB transmission, and some company proposed to define the new demodulation requirements because it expects performance gain due to the time domain diversity in the case of interleaved transmission, although other companies do not propose to define the new requirements because of no difference from the receiver algorithm point of view.
We performed PDSCH demodulation simulation assuming interleaved multi-TB transmission. Figure 3 (a) and (b) show our simulation result of PDSCH with interleaved multi-TB transmission assumed CE Mode A and CE Mode B, respectively. For a fair comparison, we have reused the existing eMTC PDSCH test parameters specified in TS36.101, such as MCS, repetition level or channel model. In these figures, 1TB corresponds to the single TB transmission and it is equivalent to Rel-13 transmission scheme. 
For CE Mode A, we don’t observe the performance differences among 1TB, 2TB, and 4TB with repetition level 8. If we increase the number of repetitions to 16, we observe 4TB result improves the performance by 0.4dB with regards to 70% of maximum throughput, although the SNR test point is about -10dB, which is much lower for the assumption for CE Mode A. For CE Mode B, we don’t observe the performance differences among 1TB, 2TB and 4TB, regardless the repetition level is 16 or 32. 
Observation: No performance difference between the single TB transmission and interleaved multi-TB transmission (2TB or 4TB) with the existing RAN4 eMTC demodulation requirement parameters. 
Based on the observation, we propose not to define new PDSCH/PUSCH demodulation requirements with multi-TB scheduling.
Proposal 1: RAN4 does not define new PDSCH demodulation requirements with multi-TB scheduling.  
Proposal 2: RAN4 does not define new PUSCH demodulation requirements with multi-TB scheduling.  

[image: ][image: ]
	(a) CE Mode A
	(b) CE Mode B



[bookmark: _Ref36041437]Figure 3	Simulation results of PDSCH with interleaved multi-TB transmission.
3	Summary
Observation: No performance difference between the single TB transmission and interleaved multi-TB transmission (2TB or 4TB) with the existing RAN4 eMTC demodulation requirement parameters. 
Proposal 1: RAN4 does not define new PDSCH demodulation requirements with multi-TB scheduling.  
Proposal 2: RAN4 does not define new PUSCH demodulation requirements with multi-TB scheduling.  
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