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Introduction
In RAN #80, a WI ‎[1] was approved for improvement for machine type communication for cat-NB UE’s including following objectives: 
 (
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
, RAN
4]
Both shared resources and dedicated resources can be discussed
Note: This is limited to orthogonal (multi) access schemes
)
[bookmark: _Ref129681832]In RAN1 #99 [2], the following agreements were reached:
R1-1911399	LS on PUR transmission for NB-IoT/eMTC	RAN1

Agreement
The dedicated PUR ACK DCI at least includes the Timing Advance adjustment (including TA adjustment of 0). The TA adjustment field is [6] bits as legacy.
Agreement 
For dedicated PUR in idle mode, the indication to fallback to EDT or RACH is included in the same DCI with PUR L1-ACK
· If the UE receives an indication to fallback to EDT or RACH, the PUR transmission is considered not acknowledged
· FFS: Whether this indication is jointly encoded with PUR L1-ACK
· FFS: Whether to use L1-ACK flag
Agreement
After data transmission on PUR, if nothing is received by the UE in a PUR search space window, the UE shall fallback to legacy RACH/EDT procedure.
Conclusion
No consensus on the introduction of a mechanism to obtain a valid TA and allow the UE transmitting on PUR without transitioning to RRC_CONNECTED mode
Agreement on updating working assumption
The following previous working assumption is revised with modification in RED:
For NB-IoT allocation with 12 tones, for PUR with R>= [64 or 128 repetitions or ms]:
· Allow for UE-specific cyclic shift for DMRS:
· For 12 tone allocation, [2 or 4 or 8] cyclic shifts in TS 36.211 Table 5.2.2.1.1-2.
· For NPUSCH scrambling, the baseline is the current c_init equation by using the configured PUR_RNTI. 
· Companies are welcome to evaluate baseline c_init, alternative c_init (e.g. c_init for NPDSCH rotation sequence) equations, and other proposals (e.g., symbol-wise phase rotation). 
· FFS: whether any enhancement on top of legacy scrambling is needed
Note 1: The Working Assumption is also subject to the potential RAN2 and RAN4 specification impacts.
Note 2: It is transparent to a given UE whether the eNB is allocating other UEs in the same resource.
Note 3: It needs to be discussed how to ACK and to provide UL grant to UEs that transmitted simultaneously using CFS-PUR.
This contribution is intended to assess the procedures for pre-allocated uplink resources while remaining in the scope of the WI and compliant with the agreements and specs for this WI.
Discussion
In RAN1 #94 there were several agreements regarding the support of pre-allocated UL resources for BL/CE UE’s. It was agreed to categorize PUR into 3 types. Dedicated PUR is defined as a PUSCH resource for a single UE. Contention-free shared (CFS) PUR is defined as a PUSCH resource for several UEs without contention. Lastly, contention-based shared (CBS) PUR is defined as a PUSCH resource for several UEs contending on the transmission. In this contribution we’ll further explore dedicated PUR and its mechanisms. 
PUR Gap
In RAN1 #98bis it was discussed to add an indication of L2 message following L1 ACK. After the UE’s PUR transmission, the eNB may require time to process the message and get a response from the MME. This would result in wasted power. Adding the gap would allow for less power consumption from the UE’s side. 
Proposal 1: [bookmark: _Ref24032035]Add indication of L2 messaging following a gap.
Skipping PUR
[bookmark: _GoBack]In RAN1 #98bis there were discussion on skipping PUR signalling. Current behaviour is when a UE wishes to reserve the allocation of PUR resources when its TX buffer is empty, the UE transmits a higher layer signal using the whole transmission period. 
By defining a shorter signalling for when a UE wishes to reserve the PUR allocation, this allows for the UE to conserve the PUR resource, while also conserving power for the UE.
Observation 1: [bookmark: _Ref24057169]A shorter signalling for when a UE wishes to reserve the PUR allocation allows for power conservation.
This is especially important for UEs found in deep coverage as the transmission will have many repetitions. Another advantage is when the networks configures the UE for a transmission without skipping enabled, this allows the UE from time to time to miss a transmission while paying a lower penalty.
Observation 2: [bookmark: _Ref24057175]For long transmission time the advantages of shorter signalling may be more pronounced.
In case a UE is misusing the allocated PUR, it is possible for the network disable the feature (signaling of 0) when it updates the configuration. For high-repetition allocation the eNB may be able to reuse some of the resources towards its use, as the eNB will have enough time to reuse the resources.
Observation 3: [bookmark: _Ref24057183]For high-repetition allocation the eNB may be able to reuse some of the resources.
Proposal 2: [bookmark: _Ref24032038]UE sends a predefined block of bits shorter than the configured PUR duration in the last skipped PUR allocation to indicate the eNB that it is not using the currently allocated PUR, and this will not be considered as a skipped transmission by the UE or eNB.
-The duration of the predefined signaling (duration = 0 is disabling this feature) is included in the PUR configuration. Signaling is 0, 1/2, 1/4, and 1/8 of the duration.
Conclusion
‎Proposal 1: Add indication of L2 messaging following a gap.
‎Observation 1: A shorter signalling for when a UE wishes to reserve the PUR allocation allows for power conservation. 
‎Observation 2: For long transmission time the advantages of shorter signalling may be more pronounced. 
‎Observation 3:For high-repetition allocation the eNB may be able to reuse some of the resources.
‎Proposal 2: UE sends a predefined block of bits shorter than the configured PUR duration in the last skipped PUR allocation to indicate the eNB that it is not using the currently allocated PUR, and this will not be considered as a skipped transmission by the UE or eNB.
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