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1	Introduction
RAN4#93 agreed with the way forward on UE/BS demodulation performance for additional enhancements for NB-IOT, where several FFS(s) are listed [1]. This contribution discusses the open issues on UE/BS demodulation requirements. 
	UE demodulation requirements
· FFS whether to introduce the UE demodulation performance requirement(s) to verify the UE performance when NPDSCH configured with multiple TB scheduling
BS demodulation requirements
· FFS whether to introduce the BS demodulation performance requirement(s) to verify the following features
· NPUSCH configured with multiple TB scheduling
· Coexistence of NPUSCH and NR
· When NB-IoT transmission is postponed by subframe(s) for NR UL transmissions



2	Discussion
2.1	Multi-TB scheduling for NPDSCH/NPUSCH
One of the open issues is whether to define new NPDSCU/NPUSCH demodulation requirements with the multi-TB scheduling. According to RAN1 agreement, NPDSCH/NPUSCH in Rel-16 supports up to 2 simultaneous transport block transmissions. 
Figure 1 and Figure 2 illustrates examples of multi-TB scheduling for DL and UL, respectively. In these examples, 2 simultaneous transport block transmissions are assumed. Although one DCI in NPDCCH 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.
When the network configures the multi-TB scheduling with repetition, there are two configurations: 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. 
From NPDSCH/NPUSCH demodulation point of view, we don’t see any difference from the existing single-TB scheduling. We therefore propose not to define new NPDSCH/NPUSCH demodulation requirements with multi-TB scheduling.

Proposal 1: RAN4 does not define new NPDSCH demodulation requirements with multi-TB scheduling.
Proposal 2: RAN4 does not define new NPUSCH format 1 demodulation requirements with multi-TB scheduling.


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



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

2.2	Coexistence of NPUSCH and NR
Another open issue is to define new NPUSCH demodulation requirements in the case of coexistence with NR. In Rel-16, RAN1 has introduced the subframe-level UL resource reservation and slot-level UL resource reservation considering the coexistence with NR with SCS=15/30kHz. 
Regardless of the UL resource reservation configuration, if a subframe is reserved, NPUSCH transmission is postponed until the next non-reserved NB-IoT UL subframe. This is similar to the case of TDD or UL gaps during the long continuous uplink transmission. If a part of subframe is reserved, on the other hand, the corresponding SC-FDMA symbols are dropped. This means the effective number of NPUSCH symbols are reduced. RAN1 also agreed that the DMRS symbols are dropped when the corresponding symbols are reserved. 
Considering the drop of SC-FDMA symbols, RAN4 may need to define new NPUSCH demodulation requirements considering the slot-level UL resource reservation.
Proposal 3: RAN4 discuss whether to define new NPUSCH demodulation requirements in the case of slot-level resource reservation.
3	Summary
Proposal 1: RAN4 does not define new NPDSCH demodulation requirements with multi-TB scheduling.
Proposal 2: RAN4 does not define new NPUSCH format 1 demodulation requirements with multi-TB scheduling.
Proposal 3: RAN4 discuss whether to define new NPUSCH demodulation requirements in the case of slot-level resource reservation.
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