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1 Introduction

In 107e-meeting [1], the following agreements were achieved.

	Conclusion:
· It is RAN1 assumption that 16-QAM for unicast in DL is compatible with all other NB-IoT features in connected-mode plus PUR, to be captured in the note column in FG 1-1

· It is RAN1 assumption that 16-QAM for unicast in UL is compatible with all other NB-IoT features in connected-mode plus PUR, to be captured in the note column in FG 1-2

Agreement
· For component 3 in FG 1-3, UE reports one of {Alt-1, Alt-1 and Alt-2e}


In this contribution, some further detailed discussion for Rel-17 UE features of NB-IoT and MTC enhancements is presented.

2 Discussions

Per UE or Per band

For type of FGs 1-1, 1-2, 1-3 and 1-4, whether they are per UE reported or per band reported has been initially discussed in last meeting. For 16-QAM (FGs 1-1 and 1-2), some contributions mentioned 1-1 and 1-2 have RF impact (Tx and Rx EVM), so it makes sense to have these per band. However, in practice, 

1) MTC 64QAM is per UE. Similarly, we do not see any issue to adopt the similar method.

2) The EVM in LTE or NR is the same across all bands [2]. We do not see the necessity to set16-QAM as per band.

Therefore, at least for 16-QAM, it should not be per band. Regarding 14-HARQ processes (FG 1-3) and 1736bits (FG 1-4), these two features would not have impact on the RF and also there would not exist the IODT issues. Therefore, we do not see any reason to set it as per band.  
Proposal 1: The type of FGs 1-1, 1-2, 1-3 and 1-4 should be Per UE.

Need of FDD/TDD differentiation

For 16-QAM, if TDD is supported, there are some RAN1 impacts and RAN4 impacts as mentioned in [3]

	Observation 1  Recently it has been found that supporting 16-QAM for TDD won’t be transparent from a RAN1 perspective nor from a RAN4 perspective.
Observation 2  The foreseen RAN1 impacts from supporting 16-QAM for TDD NB-IoT are:

· In legacy TDD NB-IoT, NPDSCH can be transmitted on DwPTS.

· For NPDSCH without repetition, rate matching is used for the Resource Element (RE) mapping into the special subframe.

· The RE mapping on special subframes including rate matching aspects would have to be discussed for supporting 16-QAM in TDD NB-IoT.

Observation 3  The foreseen RAN4 impacts from supporting 16-QAM for TDD NB-IoT are:

· Define dedicated UE demodulation requirements for 16QAM in TDD NB-IoT in TS 36.101.

· Define a BS conformance test (Test Model) for 16-QAM in TDD NB-IoT in TS 36.141.


From RAN1 perspective, the rate matching issue for supporting TDD for 16-QAM are similar with QPSK, which is actually the remaining issue. As for the RAN4 impacts, we can ask RAN4 to decide whether to support TDD for 16-QAM.

Proposal 2: From RAN1 perspective, rate matching issue for supporting TDD for 16-QAM can be further discussed.

For 14-HARQ processes, it is only for FDD which has been agreed. As for 1736bits, it is only used for HD-FDD according to the WID. Therefore, these two features need FDD/TDD differentiation.

Proposal 3: For FG 1-3 and FG 1-4, FDD/TDD differentiation is needed and both of them are used for FDD only.

14-HARQ processes compatible with legacy feature

For dynamic HARQ-ACK delay, it is overlapped with the current design of 14-HARQ feature. Even though the HARQ delay value may be compatible, the DCI fields for UE reading HARQ delay are quite different. When both of features are enabled, it is confused whether the HARQ delay is determined by HARQ-ACK delay field or PDSCH scheduling delay and HARQ-ACK delay for 14 HARQ processes field. Therefore, it doesn’t need to support any of them at the same time.
For uplink HARQ-ACK feedback, we think it is beneficial to support it for the large repetition case. However, for 14-HARQ process feature, it is mainly used for small repetition, e.g., one repetition. However, according to the latest agreement, repetition may be not precluded for DL 14-HARQ processes. Therefore, in some case, uplink HARQ-ACK feedback can also be used for uplink transmission.
For PUR, it is for idle mode, it is nature to assume to not support it for 14-HARQ processes, since such large data rate requirement is not needed for PUR. Moreover, PUR is mainly used for uplink transmission, while 14-HARQ feature is used for downlink. Therefore, there is no need to support 14-HARQ processes in PUR.
Additionally, MTB for 14-HARQ process is not supported according to the conclusion.
Proposal 4: It is RAN1 assumption that except for Rel-16 Multi-TB scheduling and Rel-14 dynamic HARQ-ACK delay, the 14 HARQ processes feature is compatible with all other eMTC features in connected-mode applicable for HD-FDD Cat. 

Proposal 5: 14-HARQ processes is not supported for PUR.
3 Conclusion

In this contribution, proposals on LTE-M and NB-IoT UE features are introduced. All the proposals and observations are listed as below.
Proposal 1: The type of FGs 1-1, 1-2, 1-3 and 1-4 should be Per UE.

Proposal 2: From RAN1 perspective, rate matching issue for supporting TDD for 16-QAM can be further discussed.

Proposal 3: For FG 1-3 and FG 1-4, FDD/TDD differentiation is needed and both of them are used for FDD only.

Proposal 4: It is RAN1 assumption that except for Rel-16 Multi-TB scheduling and Rel-14 dynamic HARQ-ACK delay, the 14 HARQ processes feature is compatible with all other eMTC features in connected-mode applicable for HD-FDD Cat. 

Proposal 5: 14-HARQ processes is not supported for PUR.
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