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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. One of the objectives of the WID is to support uplink transmission over preconfigured resources from idle mode for UE having valid timing advance. 

In this document we further analyse the remaining issues and FFS items of RAN2-107bis.
.
2 Discussion

Inclusion of additional Information on PUR transmission.

Following are the FFS associated with inclusion of additional information in the PUR transmission.
	·  For CP solution AS RAI, BSR are not included with PUR transmission

· FFS for UP solution whether AS RAI, BSR can be included with PUR transmission.

· For the CP solution, MAC CE for TA update can be sent without downlink RRC response message. (For UP RRC response message is always required).

In case the UE moves to RRC-CONNECTED, a new C-RNTI can be provided in RRC. If absent the UE maintains the PUR-RNTI as C-RNTI.


PUR transmission is used for small data transmission in idle mode for the data traffic whose traffic pattern is known. Whether the PUR transmission expects further downlink message in response will be common configuration for all the PUR transmissions. In such cases, the D-PUR configuration request can indicate the same. Network can decide on whether to wait for further downlink transmission from CN before sending ACK or releasing the UE to idle state based on this information. Thus the individual PUR transmission need not include information about RAI.  

When the UE wants to transmit more data on the PUR occasion, it can send RRC connection request along with PUR transmission to move the UE to connected state for further transmission of additional data. As this mechanism is sufficient to address the scenario for UE sending additional data on PUR occasion inclusion of BSR is not required.

Proposal 1: AS RAI and BSR are not included in the PUR Transmission.

Inactivity Detection of PUR 

When PUR is configured towards UE with multiple PUR occasions in idle mode, in order to handle the UE power-off or moving away from the current cell, the network needs to have mechanism for implicit release based on inactivity of UE for the PUR transmission. In RAN2, it was agreed that configurable number of consecutive inactivity on PUR occasion can be considered at network and UE.  Following are the remaining issues related to this configuration.

	· Configurable value of m. Not configured means release by “m” skip mechanism is disabled. 

· Exact values FFS. 

· Further details on “m” operation are FFS:

· UE shall increase ‘m’ when (1) PUR occasion is not used while UE is in RRC_IDLE and (2) PUR occasion is used in RRC_IDLE but no ACK is received.

· Network shall increase ‘m’ when no ACK is sent by the network.

· ‘m’ is not increased (neither by UE nor eNB) while UE is in a dedicated RRC connection.

· Value of ‘m’ is reset to zero after successful communication between UE and eNB (both in RRC_IDLE or RRC_CONNECTED).

· ‘m’ is not increased (neither by UE nor eNB) while barring timer is running.




As the radio condition of the UE might have changed between PUR occasions within the limit provided by the PUR validity criteria, it is possible that UE may fail in PUR in one occasion. To allow this condition to be handled without PUR release, the m value corresponds to PUR inactivity detection should be greater than 1. In case of non-reception of uplink transmission or failure to decode PUR transmission the network may attempt to send D-PUR configuration to increase the number of repetitions for upcoming transmission. It can be triggered by D-PUR reconfiguration sent via DCI when lower layers indicated failure for receiving D-PUR transmission.

Proposal 2: M value shall be greater than 1.

The counter maintained at UE for inactivity should be based on the PUR occasions where the UE did not use the PUR occasion in idle state. In case if there is PUR transmission but did not receive ACK at physical layer level, it also can be considered as missed PUR occasion as the network did not receive the PUR transmission. If the UE has received physical layer ACK, it should be considered as used PUR occasion at UE and the count should not be incremented. At network also whenever MAC layer receives the PUR packet on PUR occasion, network should consider that UE has used the PUR occasion.

Proposal 3: UE shall increment M for every unused PUR occasion and PUR transmission failed at physical layer in idle mode.
PUR Functionality activation at cell level.

To allow the UE capable of PUR functionality to send request for PUR transmission, the PUR support is indicated via flag in SIB2. When this flag is not present, the UE will not request for PUR in this cell. This is the interpretation and usage of the PUR support flag. Release of PUR resources for existing UE in the system via system information needs further analysis on whether we can combine them and also the impact of such common release mechanism.

The PUR resources are configured towards UE with different periodicity. In case if it is configured with longer periodicity, it is possible that the system information for PUR support may be enabled and disabled within this window. In such scenario, if system already released the PUR resources, these UE may still consider these resources available and attempt for PUR transmission. Thus control of release of PUR resource via system information may lead to inconsistent resource situation between UE and network.

Moreover network may want to only disable the D-PUR configuration request from new UE due to loading conditions but still continue to support already allocated PUR transmissions, this common system information parameter will be restriction for such scenarios.

Observation 1: Release of PUR resource via system information may result in inconsistent resource situation for PUR configurations with longer periods.

Observation 2: Combining the support of PUR in the system and status of idle mode PUR resources via same flag reduces the flexibility of network to handle the control of PUR functionality.

Proposal 4: The flag in SIB2 indicating PUR support shall not be used to release the existing PUR resources of all idle mode PUR.
3 Summary

In this discussion paper, we analyse the remaining issues for PUR configuration and make following proposals and agreements.
Proposal 1: AS RAI and BSR are not included in the PUR Transmission.
Proposal 2: M value associated with implicit PUR release shall be greater than 1.

Proposal 3: UE shall increment M for every unused PUR occasion and PUR transmission failed at physical layer in idle mode.
Observation 1: Release of PUR resource via system information may result in inconsistent resource situation for PUR configurations with longer periods.

Observation 2: Combining the support of PUR in the system and status of idle mode PUR resources via same flag reduces the flexibility of network to handle the control of PUR functionality.

Proposal 4: The flag in SIB2 indicating PUR support cannot be used to release the existing PUR resources of all idle mode PUR.
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