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Introduction
The WID of Rel-16 enhancements for NB-IoT and the WID of Rel-16 MTC enhancements for LTE were approved in RAN#80. The WIDs have been revised for several times and the lasted ones are approved in RAN#83 [1][2]. The following objective is included in both of these WIDs:
	[bookmark: _Hlk515906322]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 RAN2 #103bis~#107bis meetings, based on the contributions, some agreements have been achieved [3].
[bookmark: OLE_LINK1]In this contribution, we will further discuss some remaining issues related to D-PUR procedures.
Discussion
Remaining issues for D-PUR Request
1.1.1 Time domain information in D-PUR Request
RAN2 has agreed Requested TBS, Requested periodicity, number of PUR grant occasions can be included in D-PUR request and other information is FFS. Per our understanding, expected D-PUR grant time domain information would also be needed in D-PUR resource request, which should be based on the traffic pattern characteristics and can be used by eNB (maybe together with some other information from NW side, e.g, load status) to decide the time domain information for D-PUR resource configuration. 
Proposal 1: It’s suggested to introduce expected D-PUR grant time domain information into D-PUR request.
Taken into account that many UEs may camp in one cell, and multiple of which may request D-PUR resource simultaneously, if the expected D-PUR grant time domain information in D-PUR request is a strict time occasion (e.g. a certain subframe), it’s highly possible that the multiple UE’s indicated occasions would be conflict (e.g. the resource in same occasion will be requested by multiple UEs, and eNB cannot provide enough resource for all the UEs in the indicated occasion). Moreover, if the configured D-PUR resource does not satisfy the UE’s requirement (e.g. the traffic delay cannot satisfy the requirement), it may not be used by the UE. 
Observation 1: If the expected D-PUR grant time domain information in D-PUR request is a strict time occasion (e.g. a certain subframe), it’s highly possible that the multiple UE’s indicated occasions would be conflict and it is difficult for eNB to configure the D-PUR resources.
Considering that D-PUR is usually used for delay tolerable service, it’s better that the expected D-PUR grant time domain information in the D-PUR request can include the expected start time and maximal tolerate delay. According to such D-PUR request with a certain margin, eNB can configure the D-PUR resource in the time duration of [expected start time, expected start time + maximal tolerate delay] which can easily meet the UE requirements.
Proposal 2: The expected D-PUR grant time domain information in D-PUR request should be a duration, e.g., with an expected start time and a maximal tolerate delay. 
Proposal 2a: eNB should configure the D-PUR resource in the expected time duration of [expected start time, expected start time + maximal tolerate delay].
1.1.2 PUR grant occasions in D-PUR request
RAN2 has agreed D-PUR request can include number of PUR grant occasions with possibility to request infinite. FFS other values. Taken into account the working assumption that counter for D-PUR occasions, i.e., “n”, hasn’t been introduced, we understand “infinite” or “one-shot” would be the only possible D-PUR configurations. As D-PUR configuration is allocated by eNB according to D-PUR request, we think only one-shot or infinity can be set for number of PUR grant occasions in D-PUR request.
Proposal 3: The number of PUR grant occasions in D-PUR request can be two values: one-shot or infinity.
Remaining FFS for D-PUR procedures
RAN2 has agreed a new TA timer is defined for UEs configured with D-PUR in idle mode. The value range for the TA timer is configurable up to hour(s) level but the exact value is still FFS. For simplicity, we propose that IE type of TA timer can be “OPTIONAL , -- Need OR” and value range can be {1, 2, 4, 8, 16, 24, 48} with unit of hour. The latter two values are mainly to align with days. If the TA timer is not configured, the TA validation based on TA Timer would not be performed, then the explicit infinity value is not needed.
Moreover, per our understanding, it’s also important to guarantee the length of TA timer would not be less than D-PUR periods and this can be left to eNB implementation.
Proposal 4: It’s suggested that IE type of TA timer can be “OPTIONAL, -- Need OR” and value range can be {1, 2, 4, 8, 16, 24, 48} with unit of hour. If it is not configured, the TA validation based on TA timer would not be performed, e.g. the explicit infinity value is not needed.
After RAN2 #107 meeting, it’s FFS whether the UE can send part of the data using the padding when using the D-PUR resource to send RRCConnectionRequest or RRCConnectionResumeRequest to establish or resume RRC connection. Per our understanding, when UE uses the D-PUR resource to establish or resume RRC connection, the legacy RRC establish/resume procedure or MO-EDT are all possible. And all the procedures can be same as legacy RRC establish/resume procedure or MO-EDT, only except that the Mag1/Msg2 and contention resolution are not necessary. Moreover, (part of) the data can be sent along with Msg3 of these procedures.
Proposal 5: UE can send part of the data using the padding when using the D-PUR resource to send RRCConnectionRequest or RRCConnectionResumeRequest to establish or resume RRC connection.
For FFS on whether the UE can segment and send part of the data using the D-PUR resource, per our understanding, as the D-PUR resource is dedicated resource, eNB can identify the UE based on the dedicated D-PUR resource and schedule the subsequent DL transmission with dedicated D-PUR RNTI, it’s easy to support data segmentation for the D-PUR transmission.
Proposal 6: UE can segment and send part of the data using the D-PUR resource.
 
MME awareness of D-PUR configuration
In some previous discussion, co-existence of D-PUR and legacy paging, or even MT-EDT has been mentioned. Per our understanding, if the D-PUR occasion (e.g. time domain information) can be sent to MME, MME can avoid sending paging just before the D-PUR occasion. Thus, the DL data can be scheduled when the UE monitors the DL D-PUR resources. With this way, the Uu paging and extra PRACH procedure can be avoided, that is good for UE power saving. RAN2 can corporate with RAN3/SA2 on the solution. 
Furthermore, taken into account that TA should be valid for a long time when D-PUR is configured for a UE, it can assume this UE will stay in the cell for a long time. If MME could aware that the UE is configured with D-PUR resource, the MME can only paging the UE in a certain cell with data packet (e.g. with the MT-EDT procedure), or paging the UE in the D-PUR USS duration when the PDCCH can be scrambled with UE specific PUR-RNTI, which can improve the DL data transmission efficiency. 
Proposal 7: It’s suggested that eNB provides the time occasion of the D-PUR USS to MME once the D-PUR resource is configured to the UE, so that MME can trigger paging in a more suitable occasion and more suitable paging area.
D-PUR Transmission Failure Detection
In case of transmission failure over D-PUR resource (e.g. D-PUR occasion is used in RRC_IDLE but DL ACK has not been received), no failure report is sent to eNB by now, and eNB cannot be aware the transmission failure. Thus, even the failure may be caused by improper D-PUR configuration, eNB cannot be aware of it and cannot trigger reconfiguration of the D-PUR resources. 
Observation 2: eNB cannot be aware of transmission failure over D-PUR resource (e.g. D-PUR occasion is used in RRC_IDLE but DL ACK has not been received) and therefore cannot trigger optimization for D-PUR resources.  
As RACH report for SON function has already been specified for R16 NB-IoT, we think it’s also necessary to cover D-PUR failure related report in the SON function in order to make it feasible for network optimization for D-PUR resources. 
We think generally, legacy PRACH procedure will be triggered by NAS data transmission in case of transmission failure over D-PUR resource. Moreover, RAN1 also agreed that after data transmission on PUR, if nothing is received by the UE in a time period, the UE shall fallback to legacy RACH/EDT procedure. If the time interval is short, e.g, a legacy PRACH can be triggered quickly after D-PUR transmission failure, it might be an implicit indication for eNB to deduce that the previous D-PUR transmission is failed. However, as it is also possible that this legacy PRACH procedure is triggered by a burst/temporary large higher layer data just after the D-PUR occasion, such “implicit indication” would not be always reliable. 
Therefore, it’s suggested to introduce a D-PUR fallback/failure indication into the rach-Report in the legacy PRACH procedure. With this indication, eNB can confirm whether there has had D-PUR transmission failure before the PRACH procedure. For example, based on such D-PUR fallback indication, eNB can determine the following issues:
· If there has no D-PUR transmission detected on the allocated D-PUR resource but after a short time interval eNB receives a legacy PRACH procedure with D-PUR fallback indication in rach-Report, eNB can deduce there just has had UL D-PUR failure. Otherwise, e.g., no D-PUR fallback indication in rach-Report, eNB can think such legacy PRACH procedure is triggered because the Data Size is not suitable for D-PUR transmission or there has burst/temporary large higher layer data.
· If D-PUR transmission has been detected on the allocated D-PUR resource but after a short time interval eNB receives again a legacy PRACH procedure with D-PUR fallback indication in rach-Report, eNB can deduce there just has had a DL D-PUR failure (e.g., DL ACK is lost or not be decoded). Otherwise, eNB can think such legacy PRACH procedure is triggered because there has burst/temporary large higher layer data.
Proposal 8: It’s suggested to introduce a D-PUR fallback indication in the rach-Report for NW to detect the D-PUR transmission failure.
Conclusions
In this contribution, we make the following observations and proposals:
Observation 1: If the expected D-PUR grant time domain information in D-PUR request is a strict time occasion (e.g. a certain subframe), it’s highly possible that the multiple UE’s indicated occasions would be conflict and it is difficult for eNB to configure the D-PUR resource.
Observation 2: eNB cannot be aware of transmission failure over D-PUR resource (e.g. D-PUR occasion is used in RRC_IDLE but DL ACK has not been received) and therefore cannot trigger optimization for D-PUR resources.

Proposal 1: It’s suggested to introduce expected D-PUR grant time domain information into D-PUR request.
Proposal 2: The expected D-PUR grant time domain information in D-PUR request should be a duration, e.g., with an expected start time and a maximal tolerate delay. 
Proposal 2a: eNB should configure the D-PUR resource in the expected time duration of [expected start time, expected start time + maximal tolerate delay].
Proposal 3: The number of PUR grant occasions in D-PUR request can be two values: one-shot or infinity.
Proposal 4: it’s suggested that IE type of TA timer can be “OPTIONAL, -- Need OR” and value range can be {1, 2, 4, 8, 16, 24, 48} with unit of hour. If it is not configured, the TA validation based on TA timer would not be performed, e.g. the explicit infinity value is not needed.
Proposal 5: UE can send part of the data using the padding when using the D-PUR resource to send RRCConnectionRequest or RRCConnectionResumeRequest to establish or resume RRC connection.
Proposal 6: UE can segment and send part of the data using the D-PUR resource.
Proposal 7: It’s suggested that eNB provides the time occasion of the D-PUR USS to MME once the D-PUR resource is configured to the UE, so that MME can trigger paging in a more suitable occasion and more suitable paging area.
[bookmark: _GoBack]Proposal 8: It’s suggested to introduce a D-PUR fallback indication in the rach-Report for NW to detect the D-PUR transmission failure.
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