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Discussion and decision
1 Introduction

In the RAN2#104, following agreements we made regarding the transmission on dedicated preconfigured uplink resources (D-PUR).
	· 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 NWtriggered and UE triggered are FFS.


In RAN1#95, following agreements were made.

	· For dedicated PUR in idle mode, the UE may skip UL transmissions.

       FFS: Resource release mechanism

       FFS: Whether or not to support mechanism to disable skipping by eNB

· If multi-TB grant is not enabled, a dedicated PUR allocation is associated to only a single TB and single HARQ process 

FFS: if multi-TB grant is enabled/supported

· RAN1 assumes that a UE transitioning from EDT/connected to idle mode can use the valid TA that was used while in EDT/connected mode. 

· For dedicated PUR in idle mode, UL grant for HARQ retransmission is transmitted in MPDCCH search space

FFS: Details on the search space (for example USS, CSS)

· For dedicated PUR in idle mode, upon successful decoding by eNB of a PUR transmission, the UE can expect an explicit ACK 

FFS: if ACK is sent on MPDCCH (layer 1) and/or PDSCH (layer 2/3)

· For dedicated PUR in idle mode, upon unsuccessful decoding by eNB of a PUR transmission, the UE can expect

an UL GRANT for retransmission on the MPDCCH, or  

FFS: a NACK, or

FFS: no explicit ACK 


In this contribution, we discuss the transmission and HARQ retransmission mechanism for D-PUR, which is not covered in the email discussion [RAN2 104#43] for D-PUR.

2 Discussion
RNTI for D-PUR
In legacy RA procedure, network provides the TA command and an available UE specific Temporary C-RNTI in RA response message. The Temporary C-RNTI is used for monitoring the PDCCH, scrambling PUSCH and PDSCH (Msg3 and Msg4) and is valid only during RA process. For transmission in D-PUR, a temporary RNTI which is UE specific can be configured or UE can continue using C-RNTI. However, there could be massive number of devices using the service in RRC_IDLE state and this may limit the flexibility in assigning the unique value of RNTI in the cell. A group RNTI can also be defined. Similar to RA_RNTI, new RNTI can also be derived based on the time and frequency location of the D-PUR resource.

Observation 1. UE specific RNTI or same C-RNTI can be configured to UE to be used for D-PUR in IDLE mode, however, this may limit the flexibility in assigning the unique value of RNTI in the cell.

Since details on the design of search space (whether USS or CSS) is still under discussion in RAN1, whether to use UE specific RNTI or derive new RNTI can depend on RAN1 decision.

Proposal 1. RAN2 wait RAN1 progress for the decision on whether to use preconfigured UE specific RNTI or derive new RNTI in D-PUR.

Transmission in D-PUR

It has been discussed that the transmission in D-PUR can be similar to UL EDT transmission procedure without involving Msg1 and Msg2. When UE is using CP C-IoT EPS optimization, no AS security (i.e., integrity protection or ciphering) is used. Therefore, only control plane data via NAS PDU can be sent relying on NAS security. Therefore, same RRCEarlyDataRequest message can be re-used to carry the CP data via D-PUR resource in IDLE mode, however, UE can have additional UL data to transmit for which UE may need to transition to RRC_CONNECTED. Currently, segmentation or BSR is not allowed when transmitting RRCEarlyDataRequest message. Also, only two establishment causes can be used i.e., mo-Data-r15 and delayTolerantAccess-r15. Therefore, a new critical extension of the RRCEarlyDataRequest message can be used to carry the CP data, AS RAI and other establishment casue. The BSR MAC CE can also be sent together with the RRC message. When UE has no further UL data or BSR = 0, a new indication AS RAI in the RRC message can be used in place of BSR MAC CE. 
Observation 2. Compared to UL EDT, UE can be allowed to request to transition to RRC_CONNECTED and the RRC message in D-PUR needs additional establishment cause and BSR MAC CE and segmentation may need to be allowed. 
When UE is released to IDLE mode with D-PUR configuration, eNB may only need to store the D-PUR configuration. If UE specific RNTI is also configured, UE ID may not need to be provided in the RRC message.
Proposal 2. RRC message is used to carry the NAS PDU with CP data, establishment cause and indication of no UL data or more UL data for transmission (AS RAI) in D-PUR when UE is in IDLE mode without suspend indication.
When UE is using UP C-IoT optimization, UE can activate the AS security, restore SRBs, DRB, and PDCP before transmitting in D-PUR similar to UP-EDT and can transmit the UL data without any service request procedure. In this case, UE can transmit the UL data using UL DCCH or DTCH if a UE specific RNTI is configured for D-PUR.  RRCConnectionResumeRequest message can be re-used to request the connection establishment. UL data in DTCH can be multiplexed with RRC message and BSR MAC CE and segmentation can be allowed. In case, resume ID is not required (i.e., using UE specific RNTI), a new RRC resume request message can be defined to carry the resume cause.
Proposal 3. UL data in DTCH is multiplexed with a RRC resume request message and BSR MAC CE and segmentation are allowed in D-PUR when using UP C-IoT EPS optimization.

D-PUR retransmission timer

When UL data is transmitted in D-PUR in IDLE mode, it is already agreed that HARQ retransmission is supported. The retransmission UL grant can be provided by PDCCH. Similar to connected mode, asynchronous HARQ process can be used for monitoring the PDCCH for retransmission UL grant or acknowledgment. However, to simplify the HARQ process, RA procedure (i.e., concept of contention resolution timer) can be re-used. A new D-PUR retransmission timer can be defined and started after the last repetition of the transmission in D-PUR. In every retransmission, the timer is re-started.
Proposal 4. A new D-PUR retransmission timer is used to monitor PDCCH for HARQ retransmission or acknowledgment.

When D-PUR retransmission timer is running, UE monitors the PDCCH and can expect followings

1. A retransmission UL grant

2. PDCCH-based UL HARQ ACK feedback

3. A DL assignment for RRC message to stay in IDLE mode and DL data (Acknowledgment of successful transmission)

4. A DL assignment for RRC message to move to RRC_CONNECTED and optional DL data (Acknowledgment of successful transmission)

Observation 3. Similar to contention resolution timer, D-PUR retransmission timer can be defined for UE to monitor the PDCCH. It should be possible to receive DL assignment in the PDCCH such that UE is able to receive any DL data or NAS signalling or in case of UP solution, RLC status report and determine whether to stay in RRC_IDLE or move to RRC_CONNECTED.

It is also possible the UE just receives PDCCH-based UL HARQ acknowledgment and without any further action UE assumes transmission in D-PUR is successfully completed and stays in IDLE mode. However, to be able to receive any NAS signaling or DL data, RRC message similar to RRCEarlyDataComplete message or RRCConnectionRelease message in EDT Msg4 is desirable.  

Proposal 5. When D-PUR retransmission timer is running, UE expects RRC message with optional DL data or NAS signaling to determine whether to stay in IDLE mode or transition to RRC_CONNECTED.

When D-PUR timer expires and UE does not receive anything, eNB may not have received the UL data due to channel condition. In this case, transmission in D-PUR can be considered unsuccessful and UE can have the option of initiating legacy RACH or EDT procedure. However, based on need, UE can choose to retry transmission of the MAC PDU in the next D-PUR occasion.

Proposal 6. After expiry of D-PUR retransmission timer, the HARQ process is considered unsuccessful and UE can choose to retry UL transmission in the next D-PUR as a new HARQ process, if it is still valid.

Multiple HARQ processes
Whether to enable multi-TBS grant in D-PUR is still under discussion in RAN1. Whether to support multiple D-PUR configurations with different periodicity is also under discussion in RAN2. Multiple HARQ process would be beneficial for the multi-TBS grant in D-PUR or multiple periodic D-PUR configurations. Single HARQ process could waste resource if a periodic D-PUR occasion cannot be used due to an ongoing HARQ retransmission process. Similar to UL configured grant, the D-PUR can be used for a new transmission of a HARQ process as for retransmission, a dynamic UL grant is provided in PDCCH. Therefore, support of multiple HARQ processes is beneficial.
Observation 4. In a single HARQ process, a D-PUR occasion could not be used for new transmission if there is an ongoing HARQ retransmission process.

Similar to UL configured grant, the HARQ process ID can be derived from the D-PUR periodicity and subframe where D-PUR is transmitted. In case, multiple D-PUR periodicities are supported, a HARQ process offset ID can be introduced. Similar to asynchronous HARQ process, the HARQ process ID can be indicated in PDCCH to schedule retransmission or to indicate acknowledgment.

Proposal 7. Multiple HARQ process is supported for D-PUR.

3 Conclusion

The observations captured are the following:
Observation 1.
UE specific RNTI or same C-RNTI can be configured to UE to be used for D-PUR in IDLE mode, however, this may limit the flexibility in assigning the unique value of RNTI in the cell.
Observation 2.
Compared to UL EDT, UE can be allowed to request to transition to RRC_CONNECTED and the RRC message in D-PUR needs additional establishment cause and BSR MAC CE and segmentation may need to be allowed.
Observation 3.
Similar to contention resolution timer, D-PUR retransmission timer can be defined for UE to monitor the PDCCH. It should be possible to receive DL assignment in the PDCCH such that UE is able to receive any DL data or NAS signalling or in case of UP solution, RLC status report and determine whether to stay in RRC_IDLE or move to RRC_CONNECTED.
Observation 4.
In a single HARQ process, a D-PUR occasion could not be used for new transmission if there is an ongoing HARQ retransmission process.

The proposal captured are the following:
Proposal 1.
RAN2 wait RAN1 progress for the decision on whether to use preconfigured UE specific RNTI or derive new RNTI in D-PUR.
Proposal 2.
RRC message is used to carry the NAS PDU with CP data, establishment cause and indication of no UL data or more UL data for transmission (AS RAI) in D-PUR when UE is in IDLE mode without suspend indication.
Proposal 3.
UL data in DTCH is multiplexed with a RRC resume request message and BSR MAC CE and segmentation are allowed in D-PUR when using UP C-IoT EPS optimization.
Proposal 4.
A new D-PUR retransmission timer is used to monitor PDCCH for HARQ retransmission or acknowledgment.
Proposal 5.
When D-PUR retransmission timer is running, UE expects RRC message with optional DL data or NAS signaling to determine whether to stay in IDLE mode or transition to RRC_CONNECTED.
Proposal 6.
After expiry of D-PUR retransmission timer, the HARQ process is considered unsuccessful and UE can choose to retry UL transmission in the next D-PUR as a new HARQ process, if it is still valid.
Proposal 7.
Multiple HARQ process is supported for D-PUR.


