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1. Introduction

For further enhancements of eMTC in Release 16, WID refers following objectives to improve UL transmission efficiency and UE power consumption [1].
	Improved UL transmission efficiency and/or UE power consumption:

· Specify support for transmission in preconfigured resources in idle and/or connected mode based on SC-FDMA waveform for UEs with a valid timing advance [RAN1, RAN2, RAN4]

· Both shared resources and dedicated resources can be discussed

· Note: This is limited to orthogonal (multi) access schemes


In this contribution, we further discuss the remaining issues to support UL transmissions in PUR such as the details of HARQ procedure in PUR, the support of contention based shared (CBS) PUR and so on. 
2. Discussion 
2.1. Discussion on dedicated PUR
2.1.1. New approaches to obtain a valid TA
At the RAN1#96 meeting [2], RAN1 made the agreements as below that UE can obtain a valid TA based on legacy RACH or EDT procedures in the case when the TA is validated and found to be invalid. However, it is still FFS whether to support other approaches to obtain a valid TA. 
	Agreement 

When the TA is validated and found to be invalid and the UE has data to send, the UE can obtain a valid TA and may send data via legacy RACH or EDT procedures 

· FFS whether only TA is acquired and then data sent on PUR is supported

· FFS other approaches to obtain a valid TA


In our understanding, the motivation of proposals on the additional approaches to obtain a valid TA is to simplify legacy RACH procedure. If UE only needs to obtain a valid TA and does not have UL data to send, completing whole RACH procedure may not be necessary. In the case, simplified RACH procedure which is optimized only for updating TA can be considered. The details of such simplified RACH procedure have not been clear yet. However, if we introduce such new RACH procedure, dedicated RACH preamble and/or occasion need to be allocated only for this feature to distinguish between simplified RACH procedure and normal RACH procedure. We consider that the details of such optimization are still unclear and its specification impact is not small. Therefore, no new approaches to obtain a valid TA should be supported in Release 16.
Proposal 1: New approaches to obtain a valid TA should not be supported in Rel-16. 

2.1.2. Contents of L1 ACK
At least for dedicated PUR in idle mode, explicit L1 ACK was agreed to be supported. However, the specific contents of PUR L1 ACK have not been clear yet. At the last RAN1 meeting, the details of the parameters included in PUR L1 ACK were discussed and RAN1 made following agreements for further down-selection [3]. 
	Agreement

RAN1 will downselect among the following indications for PUR L1 ACK in RAN1#98bis

· Timing advance adjustment (including TA adjustment of 0)

· UE TX power adjustment 

· PUSCH repetition adjustment

· Indication of PUR SS monitoring termination

· Flag to indicate L1 ACK

· None of the above (i.e. the legacy L1 ACK will be reused)

Note: No new indications will be considered.


As described in RAN2 LS [4], RAN2 assumes that L1 signaling for PUR ACK is sent only after the eNB determines there is no pending downlink data or signaling. In the sense, it is natural to support the signalling in PUR L1 ACK which indicates whether UE needs to continue MPDCCH monitoring. Based on the past agreements, it is already supported to adjust TA, UE Tx power, and PUSCH repetition after a PUR transmission. Such reconfiguration can be supported by higher layer signalling. However, considering that UEs configured with PUR may continue to remain in PUR for longer duration, our preference is to support such reconfiguration at least by PUR L1 ACK.  

Proposal 2: The following parameters should be included in PUR L1 ACK.

· Timing advance adjustment (including TA adjustment of 0)

· UE Tx power adjustment

· PUSCH repetition adjustment

· Indication of PUR SS monitoring termination

2.1.3. PUR L1 NACK
At RAN1#96 meeting, explicit ACK was agreed to be supported for dedicated PUR as below. 
	Agreement

For dedicated PUR in idle mode, the Dedicated PUR ACK is at least sent on MPDCCH 

· RAN2 can decide if a higher layer PUR ACK is also supported


However, RAN1 has not reached consensus on whether to support explicit NACK. Even if the explicit NACK is not supported, UE can determine whether to try PUR retransmission by waiting ACK until its HARQ timeout. In the sense, explicit NACK may not be necessary. On other hand, if eNB fails blind decoding of a UL transmission in dedicated PUR and UE does not detect any valid MPDCCH, UE always need to wait for ACK/NACK reception until HARQ RTT timer is expired. Therefore, one possible benefit to support explicit NACK is to reduce unnecessary UE wake-up time. As another possible benefit, if eNB fails the decoding of PUR transmission, e.g. due to non-optimal TA, explicit NACK may help to trigger the fallback procedure to RACH/EDT. In addition, even in the case that there is not enough UL resource for retransmission upon unsuccessful decoding of PUR transmission, explicit NACK may also be beneficial.

Based on the discussion above, generally, we slightly prefer to support explicit NACK feedback. 

Proposal 3: For dedicated PUR in idle mode, the PUR NACK is at least sent on MPDCCH.
· FFS: details of signalling (e.g.  higher layer PUR NACK)

2.1.4. Skipping UL transmission for dedicated PUR
At the RAN1#95 meeting [5], RAN1 agreed that UE may skip its UL transmission in dedicated PUR and the support of NW configuration on this feature is still FFS as below.
	Agreement
For dedicated PUR in idle mode, the UE may skip UL transmissions.

· FFS: Resource release mechanism

· FFS: Whether or not to support mechanism to disable skipping by eNB


In general, the benefits from optional UL transmission highly depend on traffic characteristics. If bursty or aperiodic traffic model is assumed, it is clear that skipping UL transmission allows further power saving for dedicated PUR. However, if periodic traffic model is assumed, the optional UL transmission may not be needed since UE always transmits UL data on every PUR occasion. In the case of periodic traffic model, if NW can configure to disable skipping PUR transmission, such notification of mandatory UL transmission may help to reply NACK feedback since eNB does not need to detect the presence of PUL transmission in the case. Therefore, from operator’s perspective, we support NW configuration of optional UL transmission, which provides operation flexibility.

Proposal 4: NW configuration to disable skipping of UL transmission for dedicated PUR should be supported.
2.2. Support of CBS PUR
At the RAN1#97 meeting, only in NB-IoT session, RAN1 made the agreements that CBS PUR is not supported. We are positive to discuss CBS PUR since it may be more suitable than dedicated PUR in the specific scenario, e.g. IoT services with non-periodic traffic and very low traffic load. However, we consider that it is not reasonable to support CBS PUR only in eMTC since the support of CBS PUR would need large specification effort. 
Proposal 5: CBS PUR is not supported in Rel-16.
3. Conclusion
In this contribution, we provide our views on the support of transmission in PUR. Based on the discussion, following proposals are made.

Proposal 1: New approaches to obtain a valid TA should not be supported in Rel-16. 

Proposal 2: The following parameters should be included in PUR L1 ACK.

· Timing advance adjustment (including TA adjustment of 0)

· UE Tx power adjustment

· PUSCH repetition adjustment

· Indication of PUR SS monitoring termination

Proposal 3: For dedicated PUR in idle mode, the PUR NACK is at least sent on MPDCCH.
· FFS: details of signalling (e.g.  higher layer PUR NACK)

Proposal 4: NW configuration to disable skipping of UL transmission for dedicated PUR should be supported.
Proposal 5: CBS PUR is not supported in Rel-16.
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