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1. Introduction

For further enhancements of NB-IoT 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. Remaining issues 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. Skipping UL transmission for dedicated PUR
At the RAN1#95 meeting [3], RAN1 agreed that UE may skip its UL transmission for dedicated PUR. Based on the RAN1 agreements, RAN2 made agreements that dedicated PUR can be released when a certain number of consecutive PUR transmission cannot be detected by eNB as follows [4]. 

	Agreements

· D-PUR configuration is released when the eNB doesn’t detect “m” consecutive UE transmissions 


Although it is not clear how to define or signal the specific number of m, we consider that its applicability for practical NW operation highly depends on UL traffic model. In the case that periodic UL traffic is assumed for dedicated PUR, such implicit release mechanism by counting undetected number of PUR transmission would be reasonable since UE which is configured with dedicated PUR would always have any UL data to send in every PUR occasion. However, when aperiodic UL traffic is assumed in dedicated PUR, such solution would not work well. Considering the possible case that UE has no UL data to send but it needs to keep its PUR, some solution can be consider to indicate whether the dedicated PUR configuration needs to be released by UE. As some companies proposed, one possible solution is that UE transmit some predefined patterns of bits to keep its dedicated PUR configuration. In some cases (e.g. UL actually runs out of data to transmit), this features may degrade power saving performance, however whether to use this feature is up to UE implementation and we prefer to support this feature to provide further performance improvement of dedicated PUR. 
Proposal 2: UE that has no UL data to send may transmit predefined patterns of bits to keep its dedicated PUR transmission.
2.1.3. Collision between dedicated PUR and Paging CSS
Based on the agreements so far, UE shall monitor PUR SS after a PUR transmission. On the other hand, in legacy NB-IoT, NPDCCH monitoring window for IDLE UE is already defined, i.e. paging CSS. In the case, there may be the case that both of NPDCCH monitoring windows may be happened in the same timing. Following two options can be considered for such case.
Option 1: UE may not monitor PUR SS

Option 2: UE may not monitor paging CSS

In Option 1, UE may miss the opportunities for its PUR transmission since PUR L1 ACK and UL grant for HARQ retransmission via PUR SS may not be reached for UE. In the case, some optimization work can be considered, e.g. postponing PUR SS window timing. On the other hand, considering that ETWS/CMAS notification is also signalled via paging CSS, the monitoring paging CSS is extremely important for UE. If we go with Option 2, some other solution to indicate the notification of ETWS/CMAS by using PUR SS can be considered. However, PUR SS is not mandatory to be monitored in every PUR by UE since UE does not need to monitor PUR SS when UE skips its PUR transmission. Therefore, we consider that Option 1 is more straightforward than Option 2.

Proposal 3: If PUR SS and Paging SS are collided, it is not required to monitor PUR SS.
3. Conclusion 

In this contribution, we discuss the remaining issues to support UL transmissions in PUR and following proposal were made.
Proposal 1: New approaches to obtain a valid TA should not be supported in Rel-16. 

Proposal 2: UE that has no UL data to send may transmit predefined patterns of bits to keep its dedicated PUR transmission.
Proposal 3: If PUR SS and Paging SS are collided, it is not required to monitor PUR SS.
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