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1 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 latest ones are approved in RAN#84 [1][2]. The following objective is included in both of these WIDs:
	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~#107 meeting and RAN1 #94~#98 meeting, based on the contributions, it has been agreed that only D-PUR (Dedicated Preconfigured Uplink Resource in idle mode) will be supported. It means that eNB configures D-PUR resource to UE and UE can transmit uplink information on the D-PUR resource in Idle mode without PRACH procedure. Once eNB receives the UE transmission on the D-PUR resource, eNB can response the transmission and even schedule DL transmission with DL grant.

Although the D-PUR resource configuration and related transmission mainly impact Uu specification, but if MME can aware the D-PUR time domain information, it can be employed to improve the DL transmission efficiency (e.g. save some Paging procedure). 

In this contribution, we will discuss the feasibility and gains on MME awareness of D-PUR configuration, and give our proposal.
2 Discussion
Based on the current RAN1 and RAN2 agreement, after UL transmission over the preconfigured dedicated resource, UE will monitor the D-PUR USS (UE-specific PDCCH Search Space) for a preconfigured time period to receive ACK for UL transmission. Similar with MO-EDT, DL data transmission can also response the UL transmission, because further DL/UL grant can be scheduled as the UE will monitor 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 MO-EDT procedure and could bring benefit for UE power saving.

Observation 1: DL small data can be scheduled in D-PUR USS after UL transmission over the D-PUR resource.

Alike MO-EDT procedure, if more than one DL data needs to be transmitted after UL transmission, eNB can 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. 

Observation 2: eNB can fallback the D-PUR procedure to legacy RRC establishment or resumption procedure and move the UE to RRC_CONNECTED state to transmit more DL data.
Thus, if the D-PUR occasion (e.g. D-PUR start time and periodicity) 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. 

Observation 3: If the D-PUR occasion (e.g. D-PUR start time and periodicity) can be sent to MME, MME can avoid sending paging just before the D-PUR occasion, which can save paging and extra PRACH procedure.

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. 

Observation 4: Based on awareness of D-PUR configuration, MME can identify the UE as stationary and perform MT-EDT in a certain cell, which can improve the DL data transmission efficiency.

Considering that D-PUR resource is used for UE in Idle mode, RAN2 has already agreed that the D-PUR configuration is sent by the last RRC message (e.g. RRCConnectionRelease or RRCEarlyDataComplete). So, D-PUR occasion(e.g. D-PUR start time and periodicity) can also be sent to MME by the last S1 message from eNB to MME(e.g. in UE CONTEXT SUSPEND REQUEST, UE CONTEXT RELEASE REQUEST, UE CONTEXT RELEASE COMPLETE message)

Observation 5: D-PUR resource is used for UE in Idle mode, and it is configured to UE by the last RRC message (e.g. RRCConnectionRelease or RRCEarlyDataComplete).

Proposal : eNB send the D-PUR occasion(e.g. D-PUR start time and periodicity) to MME by the last S1 message from eNB to MME(e.g. in UE CONTEXT SUSPEND REQUEST, UE CONTEXT RELEASE REQUEST, UE CONTEXT RELEASE COMPLETE message).
Based on the discussion, we also provide the related CR [3]. 

3 Conclusions

In this contribution, we make the following observations and proposal:

Observation 1: DL small data can be scheduled in D-PUR USS after UL transmission over the D-PUR resource.

Observation 2: eNB can fallback the D-PUR procedure to legacy RRC establishment or resumption procedure and move the UE to RRC_CONNECTED state to transmit more DL data.

Observation 3: If the D-PUR occasion (e.g. D-PUR start time and periodicity) can be sent to MME, MME can avoid sending paging just before the D-PUR occasion, which can save paging and extra PRACH procedure.

Observation 4: Based on awareness of D-PUR configuration, MME can identify the UE as stationary and perform MT-EDT in a certain cell, which can improve the DL data transmission efficiency.

Observation 5: D-PUR resource is used for UE in Idle mode, and it is configured to UE by the last RRC message (e.g. RRCConnectionRelease or RRCEarlyDataComplete).

Proposal : eNB send the D-PUR occasion(e.g. D-PUR start time and periodicity) to MME by the last S1 message from eNB to MME(e.g. in UE CONTEXT SUSPEND REQUEST, UE CONTEXT RELEASE REQUEST, UE CONTEXT RELEASE COMPLETE message).
References
[1] 3GPP, RP-191576, WID revision: Additional enhancements for NB-IoT, RAN#84, June 2019

[2] 3GPP, RP-191356, Revised WID: Additional MTC enhancements for LTE, RAN#84, June 2019

[3] 3GPP, R3-195062, CR36.413 for support of MME awareness of D-PUR configuration, ZTE
