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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~#105bis meeting, based on the contributions, the following agreements have been achieved:
	RAN2#103bis agreements:
Transmission in dedicated preconfigured uplink resources in IDLE mode is supported for UEs with a valid timing advance.
Initially we will focus on dedicated preconfigured uplink resources in idle mode
Shared resources can also be discussed
RAN2#104 agreements:
The eNB configures the dedicated preconfigured uplink resources via RRC dedicated signaling.
Methods for eNB to obtain information used to help configuring the dedicated preconfigured uplink resource to the UE is FFS.
Periodic D-PUR with duration is supported
FFS if one shot D-PUR is supported.
Release of the dedicated preconfigured resources are supported, details for NW triggered and UE triggered are FFS.
RAN2#105 agreements:
Multi-shot D-PUR is supported with the possibility to configure as a single shot. 
UE may perform a D-PUR request/information, if D-PUR is indicated as enabled in the cell.
Network makes the decision on the D-PUR configuration.
Request/information can include:
· Requested TBS
· Requested periodicity
· Other information FFS. 
The eNB can (re)configure and release D-PUR by dedicated RRC signalling
D-PUR configuration is released when the eNB doesn’t detect “m” consecutive UE transmissions 
The UE must release the D-PUR when it does a RA procedure on a new cell. 
D-PUR configuration can be set up without a pre-defined end (infinite).
RAN2#105bis agreements:
From RAN2 point of view it is possible to configure TBS for D-PUR for both NB-IoT and eMTC up to the maximum supported based on the UE category and TBS capability.
For UP the UE may transmit D-PUR release request/(re)configuration request when transmitting using D-PUR. FFS For CP. 
RAN2#106 agreements:
RRC response message needs to be supported by the UE and could be used in all cases.
For some cases L1 signalling is sufficient to acknowledge, i.e. RRC response message is not needed.
RAN2 assumes the L1 signalling for acknowledgement is sent only after the eNB determines there is no pending downlink data or signalling.
RAN2 assumes that the configuration for D-PUR provided by RRC signalling is not updated via L1 signalling, and should check with RAN1 what parameters are planned to be (re)configured using DCI.
It is feasible to provide the UE with a UE-specific RNTI for D-PUR. Common or shared RNTI is also feasible.
The RNTI used for D-PUR is signalled together with other D-PUR configuration.


[bookmark: OLE_LINK1]After RAN2#106, the following 3 D-PUR related email discussion are assigned:
[106#59][R16 NB-IoT/eMTC]  D-PUR Procedural steps (Huawei)
[106#60][R16 NB-IoT/eMTC] D-PUR TA validation criteria (Ericsson)
[106#61][R16 NB-IoT/eMTC]  D-PUR Request, (re)configuration and release mechanism (Qualcomm)
In this contribution, we will further discuss some remaining issues related to UL transmission over preconfigured dedicated resource in idle mode.
Discussion
About time domain information in D-PUR Request
Per our understanding, UE can provide the D-PUR request. Based on the UE request and information from NW side, e.g, load status, eNB can configure the D-PUR resource to UE. In the D-PUR request, expected D-PUR grant time domain information is necessary, which should be based on the traffic pattern characteristics, and will be used by eNB to decide the time domain information for D-PUR resource configuration. 
Taken into account that many UEs may camp in one cell, and multiple of which may request D-PUR 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. Considering that D-PUR is usually used for delay non-sensitive 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.
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.
Proposal 1: The expected D-PUR grant time domain information in D-PUR request should be a duration, e.g., an expected start time and a maximal tolerate delay. 
Proposal 1a: eNB should configure the D-PUR resource in the expected time duration of [expected start time, expected start time + maximal tolerate delay].
Comparison between D-PUR resource number “n” counter and TAT timer 
In previous meeting, D-PUR for “n” occasions and D-PUR Time Alignment Timer are discussed. Both of them can implicitly make D-PUR resource invalid or even release it. During the email discussion, there are some concerns about whether both mechanisms are needed. Here are some analysis about whether they can be replaced by each other:
· For D-PUR resource number “n” counter, it is used to set the maximal number of D-PUR occasions, which is counted once the D-PUR resource is (re-)configured, and will not be restarted. If the counter “n” reaches the maximal value, the D-PUR configuration will be released. Moreover, as more companies think “Number of PUR grant occasions requested” can be included in D-PUR request, here “n” is used by eNB to provide the configuration accordingly. Furthermore, it is already agreed that ”Multi-shot D-PUR is supported with the possibility to configure as a single shot”. To implement this agreement, the direct way is to use D-PUR resource number “n” counter, e.g. if it is set to one, one shot D-PUR is configured; if it is set to 2, two shot D-PUR are configured, etc. It is very clear. So it’s needed.
· For D-PUR Time Alignment Timer, it is used to decide whether the TA is valid, which can be started or restarted either after D-PUR configuration or during D-PUR procedure, e.g. TA command is received. If the TAT expires, the D-PUR configuration will be invalid. We think D-PUR release is not needed upon TAT expiry, this is different from the result of counter “n” reaching maximum value. As “n” occasions configuration is directly related to service, if it is released upon TAT expiry, it’s highly possible the same configuration would be reconfigured later (as traffic pattern is unchanged) once TA is obtained. This is undesired. So, TAT cannot replace D-PUR resource number “n” counter. Furthermore, it has been agreed in RAN1 that TAT is necessary for TA valid decision.
Observation 2: Using D-PUR resource number “n” counter is a simple way to implement the agreement “Multi-shot D-PUR is supported with the possibility to configure as a single shot”. Moreover, “n” counter will not be restarted. If “n” counter reaches the set value, the D-PUR resource would be released.
Observation 3: TAT is necessary for TA valid decision and it can be restarted upon reception of TA command. Upon TAT expires, the D-PUR resources can be invalid but not be released.
For setting of these two mechanisms:
· D-PUR resource number “n” counter should be set to the maximal D-PUR lifecycle; 
· D-PUR Time Alignment Timer should be set to the maximal timer only during which the D-PUR can be valid. It should be larger than the length of D-PUR resource period, and can take effect only when it is less than the multiply of D-PUR resource number “n” counter with the D-PUR resource period. 
[bookmark: _GoBack]Taken into account that the two mechanisms have different usage and attributes, we think both of them are useful for D-PUR transmission and both of them should be supported.
Proposal 2: Both D-PUR resource number “n” counter and D-PUR Time Alignment Timer should be supported.
The procedures of using preconfigured dedicated resource 
Once the dedicated resource is preconfigured, the UE can transmit UL information/data on the dedicated resource. In the following figure 1, we give the example procedures for UL transmission over preconfigured dedicated resources in idle mode:


               
(a)                                                                                           (b)
Figure 1. Preconfigured dedicated resources provision 
and successful UL transmission over the preconfigured dedicated resource
If in the step 2, the eNB receives the UL transmission and can identify the UE based on the dedicated resources used by the UE, the eNB would transfer the possible data to core network and send DL ACK for UL transmission to the UE which can also implicitly indicate the UE to stay in idle state (refer to figure 1(a)) or to go to RRC connected state (refer to figure 1(b)) based on whether there are further information/data to be transmitted in UL or DL. The UE can perform the state transition based on the eNB indication.
Moreover, after the eNB receives the UL transmission over the preconfigured resource and if the eNB evaluates there may exist TA issue, eNB can also send TA command over the following DL ACK/RRC connection setup message to update UE’s TA information.
Proposal 3: If the eNB receives the UL transmission over the preconfigured dedicated resource and could identify the UE, the eNB would transfer the possible data to core network, send DL ACK for UL transmission to the UE which can also implicitly indicate the UE to stay in idle state or to go to RRC connected state, and update the TA information for the UE, if necessary.
Once the eNB receives the UL transmission over the preconfigured dedicated resource, the eNB can response UE with the following different options in different scenarios:
· Scenario 1: To response UE with physical layer indication, e.g., indication in PDCCH in the scenario that no DL data need to be transmitted.
· Scenario 2: To response UE with RRCConnectionRelease/RRCEarlyDataComplete messages in the scenario that there has small DL data transmission, or the preconfigured dedicated resource need to be reconfigured or released;
· Scenario 3: To response UE with RRCConnectionSetup/RRCConnectionResume messages in the scenario that e.g. there has large DL data transmission and fallback to legacy procedure is necessary.
Proposal 4: How to response the UL transmission over the preconfigured dedicated resource needs to be further studied with consideration on different scenarios. 

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: Using D-PUR resource number “n” counter is a simple way to implement the agreement “Multi-shot D-PUR is supported with the possibility to configure as a single shot”. Moreover, “n” counter will not be restarted. If “n” counter reaches the set value, the D-PUR resource would be released.
Observation 3: TAT is necessary for TA valid decision and it can be restarted upon reception of TA command. Upon TAT expires, the D-PUR resources can be invalid but not be released.

Proposal 1: The expected D-PUR grant time domain information in D-PUR request should be a duration, e.g., an expected start time and a maximal tolerate delay. 
Proposal 1a: eNB should configure the D-PUR resource in the expected time duration of [expected start time, expected start time + maximal tolerate delay].
Proposal 2: Both D-PUR resource number “n” counter and D-PUR Time Alignment Timer should be supported.
Proposal 3: If the eNB receives the UL transmission over the preconfigured dedicated resource and could identify the UE, the eNB would transfer the possible data to core network, send DL ACK for UL transmission to the UE which can also implicitly indicate the UE to stay in idle state or to go to RRC connected state, and update the TA information for the UE, if necessary.
Proposal 4: How to response the UL transmission over the preconfigured dedicated resource needs to be further studied with consideration on different scenarios.
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