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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]Based on the above agreements, dedicated preconfigured uplink resources in idle mode with valid TA timing would be specified with priority. Such dedicated resources can be indicated by RRC signalling and at least UE-specific RRC signalling is supported.
In this contribution, we will further discuss the remaining issues related to DL transmission over preconfigured dedicated resource in idle mode.
Discussion
RRC state in the preconfigured dedicated resource for DL transmission 
Similar with the EDT procedure, in basic D-PUR transmission procedure, the UE should always be in idle state. After UL transmission over D-PUR, UE should monitor the DL ACK for UL transmission. Therefore, a PDCCH search space or even UE specific RNTI (e.g. C-RNTI) would be needed for D-PUR resource used by UE in RRC_IDLE. Considering that DL ACK may not arrive immediately, UE should be allowed to monitor PDCCH for a time period. But for UE power saving, this time period cannot be too long. In a summary, a time period should be pre-configured for UE to monitor the DL ACK for UL transmission (e.g. the maximal D-PUR PDCCH monitoring duration).
Proposal 1: The UE should be in idle state in basic D-PUR procedure and monitor PDCCH for receiving DL ACK for a time period after UL transmission over D-PUR.
Even a D-PUR USS monitoring duration is configured, if there will have no further data transmission (e.g. eNB receives BSR=0 or knows there has no other DL data), eNB can indicate UE to earlier stop the D-PUR USS monitoring (e.g. by physical layer DCI) or even UE itself can autonomously stop monitoring D-PUR USS. Such earlier stop of D-PUR USS monitoring can decrease meaningless PDCCH monitoring and save UE power as much as possible. 
Proposal 2: Earlier stop of D-PUR USS monitoring should be supported.

D-PUR USS monitoring and DL transmission 
1.1.1 DL transmission after UL transmission over D-PUR USS
After UL transmission over the preconfigured dedicated resource, UE will monitor the D-PUR USS for a preconfigured time period to receive ACK for UL transmission. Considering that one of the common traffic patterns is that DL small data transmission (e.g., an application layer acknowledgement for UL transmission) follows the UL transmission, further DL/UL grant can also be scheduled for DL data transmission as the UE already monitors the D-PUR USS. Based on the DL/UL grant, PDSCH/PUSCH reception/transmission can be performed and DL data can be carried over PDSCH, which is like DL part of EDT procedure and could bring benefit for UE power saving.
Proposal 3: DL small data can be scheduled in D-PUR USS after UL transmission over the D-PUR resource.
Taken into account that the UE specific RNTI in D-PUR resource is only valid during D-PUR USS monitoring duration and there may have the scenario in which one or more DL data need to be transmitted after UL transmission over D-PUR, the DL/UL transmission procedure may need more time than the D-PUR USS monitoring duration, it’s suggested that in this case eNB could fallback the D-PUR procedure to legacy RRC establishment or resumption procedure, e.g., to move the UE to RRC_CONNECTED state, like that in EDT procedure. 
Proposal 4: The eNB should be allowed to fallback the D-PUR procedure to legacy RRC establishment or resumption procedure and move the UE to RRC_CONNECTED state.
As agreed in RAN2 #106 meeting, the RNTI used for D-PUR is signalled together with other D-PUR configuration. Taken into account that D-PUR resource is UE specific UL resource, if UE specific RNTI is used for D-PUR, dedicated DL/UL transmission can be used during D-PUR procedure and contention resolution mechanism is not necessary, and new RNTI allocation is not needed during D-PUR transmission procedure, which can improve the D-PUR transmission efficiency.
Proposal 5: The RNTI used for D-PUR is UE specific RNTI. 
In the legacy procedure, C-RNTI for RRC_CONNECTED is provided in RAR during PRACH procedure. Considering that PRACH procedure is not performed in D-PUR procedure, there has no chance to provide C-RNTI for RRC_CONNECTED if UE is fall backed to RRC_CONNECTED from D-PUR procedure. 
Taken into account that the D-PUR RNTI in D-PUR configuration is pre-configured, it should only be valid in a certain duration for NW capacity. If the UE is fall backed to RRC_CONNECTED from D-PUR procedure and keep using the D-PUR RNTI for a long time (e.g. the application data transmission is not finished during the D-PUR RNTI valid duration), it may be highly possible the pre-configured D-PUR RNTI conflicts with other UE’s RNTI. Therefore, it’s necessary to allocate a new C-RNTI for RRC_CONNECTED when UE is fall backed to RRC_CONNECTED from D-PUR procedure.
Proposal 5a: Explicit C-RNTI for RRC_CONNECTED state should be configured to UE when the eNB fallback the D-PUR procedure and move the UE to RRC CONNECTED state.
1.1.2 PDCCH order monitoring over D-PUR USS 
Taken into account that TA maybe invalid in the D-PUR USS monitoring duration and eNB may want to send downlink data to UE, in which eNB can send PDCCH order over D-PUR USS to trigger the CFRA procedure for TA updating. 
Proposal 6: PDCCH order over D-PUR USS should be supported.
1.1.3 MME awareness of D-PUR configuration
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. The DL data can be scheduled when the UE monitors the DL D-PUR resources. With this way, paging and extra PRACH procedure can be avoided, that is good for UE power saving. RAN2 can corporate with RAN3/SA2 on this issue and solution. 
Furthermore. taken into account that TA should be valid and UE should be usually stationary for the D-PUR procedure, once MME aware that the UE is configured with D-PUR resource, MT-EDT procedure can also be used for the UE (e.g. only paging the UE in a certain cell with data packet, or paging the UE in the D-PUR USS duration when the PDCCH can be scrambled with UE Specific D-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 in order to help MME trigger DL data transmission in a more suitable way.

Conclusions
In this contribution, we make the following proposals:
Proposal 1: The UE should be in idle state in basic D-PUR procedure and monitor PDCCH for receiving DL ACK for a time period after UL transmission over D-PUR.
Proposal 2: Earlier stop of D-PUR USS monitoring should be supported.
Proposal 3: DL small data can be scheduled in D-PUR USS after UL transmission over the D-PUR resource.
Proposal 4: The eNB should be allowed to fallback the D-PUR procedure to legacy RRC establishment or resumption procedure and move the UE to RRC_CONNECTED state.
Proposal 5: The RNTI used for D-PUR is UE specific RNTI.
Proposal 5a: Explicit C-RNTI for RRC_CONNECTED state should be configured to UE when the eNB fallback the D-PUR procedure and move the UE to RRC CONNECTED state.
Proposal 6: PDCCH order over D-PUR USS should be supported.
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 in order to help MME trigger DL data transmission in a more suitable way.
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