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1	Introduction
During the last RAN4 meeting, the work scope of performance part related with LTE Rel-16 WI additional enhancement for eMTC is discussed. The general issue to identify the RAN1 features that related BS demodulation requirement is captured in WF [1] as:
	· FFS to introduce new BS demodulation requirements for multi-TB scheduling for PUSCH
· No other BS demodulation requirements are introduced



In this contribution, the view on additional enhancement eMTC performance requirement is presented.
2	Discussion
In order to reduce the control channel traffic load, LTE Rel-16 eMTC can support one single DCI scheduling multiple TBs.  The multi TB transmission can be continuous or discontinuous as illustrated in Figures 1.
Based on RAN1 agreement, the maximum number for scheduled transport blocks with one single DCI is 8 for CE A and 4 for CE B.


Figure 1: continuous and interlace TB scheduling
As agreed, each TB corresponds to a unique HARQ process.
Regarding the LTE eMTC features specified in Rel-14/15 that should be possible to configure and/or use in combination with scheduling of multi TBs, the following agreement is achieved
	· [bookmark: OLE_LINK1][bookmark: OLE_LINK2]Unicast multi-TB scheduling can be configured and used together with at least the following other features:
· Rel-14 feature for 2984 bits max UL TBS in 1.4MHz in CE A
FFS till RAN1#99 whether unicast multi-TB scheduling can be configured and/or used together with the following other features:
· Rel-14 feature for new numbers of repetitions for PUSCH and modulation restrictions for PDSCH/PUSCH in CE mode A
· Rel-14 feature for modulation restrictions for PDSCH/PUSCH in CE mode A
· Rel-14 feature on HARQ-ACK bundling in HD-FDD in CE mode A
· Rel-14 features for 5 or 20 MHz max PDSCH/PUSCH channel bandwidths in CE mode A/B
· Rel-14 feature for 10 downlink HARQ processes in FDD in CE mode A
· Rel-14 feature for dynamic HARQ-ACK delay for HD-FDD in CE mode A
· Rel-15 feature for PUSCH sub-PRB allocation in CE mode A/B
· Rel-15 feature for 64QAM for non-repeated unicast PDSCH in CE mode A
· Rel-15 feature for uplink HARQ-ACK feedback in DCI in CE mode A/B
· Rel-15 features for flexible starting PRB for PDSCH/PUSCH in CE mode A/B
Any other feature that was supported since Rel-13 LTE eMTC



Base on the agreement, we can observe that only Rel-14 feature with max UL TBS in 1.4MHz in CE A used together with multi-TB scheduling. RAN4 have already defined the requirement with larger UL TBS in Rel-14 for eMTC.
In case of multi-TB scheduling continuously, the test metric of Throughput shall be based on the average results. Since each TB has individual HARQ process, the demodulation performance of each TB should be similar.
In our view, the requirement of multi-TB can be verified with the existing performance in Rel-14. So, we do not think multi-TB with continuous scheduling will requirement new BS demodulation requirement.
Proposal 1: No new BS requirement for PUSCH with continuous multi-TB scheduling
Regarding interlaced TB scheduling, the motivation of design is to acquire time diversity and improve the decoding performance. The gain of interlaced depends on the number of scheduled TB. RAN1 have verified the substantial gain achieved with 8 interlaced TB. While in case of small number TB scheduling, the diversity gain is limited and will be reduced significantly.
Generally, the diversity gain can be achieved with repetition and frequency hopping. So, the actual scheduled number could be small and the gain of interlaced transmission will be further limited. 
The following is agreed in RAN1#99
	· For unicast in CE mode A, at least for 1-2 TBs, scheduling with a single DCI is supported without new restrictions on MCS.
· FFS for > 2TBs
· For unicast in CE mode A, at least for 1-2 TBs, scheduling with a single DCI is supported without new restrictions on RA.
· FFS for > 2TBs
· FFS for CE mode B



Base on the agreement, at least 2TBs scheduling with a single DCI is supported. Whether the maximum number of TBs will be scheduled depends on the UE and BS capability, with related data processing, buffering.
In terms of interleaving granularity, as agreed in RAN1#99
	For unicast interleaved transmission without frequency hopping, the interleaving granularity is 1 repetition (RU) of a TB in CE mode A and 4 repetitions (RUs) of a TB in CE mode B in FDD and TDD
· No changes to the legacy RV rules
For unicast interleaved transmission with frequency hopping, the same interleaving is used as without frequency hopping.



From my understanding, the interleaving granularity configuration is similar with invalid UL subframe indication with 16 bitmap.
As agreed in LTE eMTC Rel-13
	The set of subframes to be used for uplink transmissions can be explicitly and cell-specifically signalled by the eNB by MTC-SIBx
· If the signaling is not provided, a UE can assume all uplink subframes are valid. 
· A UE will postpone transmitting PUSCH/PUCCH repetition (when R > 1) to the next available UL subframe in invalid UL subframe indicated by MTC-SIBx.



In terms of demodulation performance for each TB, we do not think there is too much different with the non-continuous transmission in time domain with invalid subframe indication configuration in FDD and the UL-DL configuration in TDD. In our view, the demodulation performance with interlace TB scheduling can be verified with existing eMTC requirements with FDD and TDD. There is no necessary to require new BS requirement.
Proposal 2: No new BS requirement for PUSCH with interlace multi-TB scheduling
Conclusion
In this contribution, the initial results are provided to analyze the URLLC with high reliability requirement.
Proposal 1: No new BS requirement for PUSCH with continuous multi-TB scheduling
Proposal 2: No new BS requirement for PUSCH with interlace multi-TB scheduling
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