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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 discuss some RAN1-98bis agreements which have direct impact on some of RAN2 agreements on related topics and also ongoing RAN2 discussions on signaling procedures for PUR
2 Discussion

Timing Advance Update via DCI 


Following is RAN1 agreements on inclusion of Timing advance update via DCI.

	RAN1 Agreement :

The dedicated PUR ACK DCI at least includes the Timing Advance adjustment (including TA adjustment of 0). The TA adjustment field is [6] bits as legacy.



For TA update for PUR transmissions, RAN2 agreements proposes to use MAC CE for informing the new TA which will be sent in response to PUR transmissions. In case of CP solution, if there is no downlink CP message transmission for uplink PUR, the MAC CE containing TA alone will be sent towards UE for updating the latest timing advance according to RAN2 agreements.
With the above RAN1 agreement, if the DCI for ACK already contains timing advance value, the higher layers need not include the timing advance information for PUR transmission. This is applicable at least for case when L1-ACK is configured. For CP solution if L1-ACK is configured and if there is no downlink message is to be sent, the L1-ACK itself can contain Timing advance message. Inclusion of MAC CE for Timing advance is not required.

Proposal 1: RAN2 revisit the agreements related to sending MAC CE for timing advance considering the latest RAN1 agreements on sending TA using DCI.
The Timing advance timer handling is specified in MAC specification based on reception of TA Value in MAC CE and TA Timer expiry. With the above RAN1 agreements, MAC specification needs to consider additional information received from lower layers on the timing advance for the above functionality.

Proposal 2:MAC specification changes for Timing advance handling shall consider receiving the TA value from lower layers as additional trigger.

Fallback Indication via DCI

In case of PUR transmission failure, RAN1 proposes to send fallback indication using DCI to request the UE to use EDT/RACH procedure.

	For dedicated PUR in idle mode, the indication to fallback to EDT or RACH is included in the same DCI with PUR L1-ACK

· If the UE receives an indication to fallback to EDT or RACH, the PUR transmission is considered not acknowledged




In RAN2, it was agreed to include configuration parameter M to allow both UE and Network to implicitly release the PUR based on number of missed PUR transmissions. For this purpose, PUR transmission not acknowledged by ENB is also considered for this counter. Whether this acknowledgment should be considered as higher layer ACK or L1-ACK is yet to be concluded. With the above RAN1 agreements, if the DCI indicates fallback on failure to EDT, the UE will proceed with EDT/RACH to complete the pending uplink transmission. In this case, whether this PUR failure should be considered in the missed count or not needs to be further discussed.

Proposal 3: RAN2 to discuss the impact of RAN1 agreements of fallback indication in DCI on counting for M for implicit PUR release.
Support for CFS PUR
The discussion on supporting contention free shared PUR is still ongoing in RAN1. Following is the RAN1 assumption on support of CFS PUR.

	Agreement on updating working assumption

The following previous working assumption is revised with modification in RED:

For NB-IoT allocation with 12 tones, for PUR with R>= [64 or 128 repetitions or ms]:

· Allow for UE-specific cyclic shift for DMRS:

· For 12 tone allocation, [2 or 4 or 8] cyclic shifts in TS 36.211 Table 5.2.2.1.1-2.

· For NPUSCH scrambling, the baseline is the current c_init equation by using the configured PUR_RNTI. 

· Companies are welcome to evaluate baseline c_init, alternative c_init (e.g. c_init for NPDSCH rotation sequence) equations, and other proposals (e.g., symbol-wise phase rotation). 

· FFS: whether any enhancement on top of legacy scrambling is needed
Note 1: The Working Assumption is also subject to the potential RAN2 and RAN4 specification impacts.

Note 2: It is transparent to a given UE whether the eNB is allocating other UEs in the same resource.

Note 3: It needs to be discussed how to ACK and to provide UL grant to UEs that transmitted simultaneously using CFS-PUR.




Based on the above agreements, it is possible to multiplex more than one UE on the same PUSCH resources with each UE applying different scrambling or UE specific DMRS. With this working assumption more than one PUR transmission will happen on the same PUR occasion. In case if more than one PUR transmission needs to be acknowledged from higher layers, the search space for sending downlink ACK needs to accommodate multiple acknowledgements. If search space is not sufficient, sending of ACK for some UE needs to be postponed to next search space. The timer configured at UE for PUR reception needs to be adjusted depending on this configuration.

Moreover the PUR configuration parameters needs to include the above additional parameters for CFS PUR. In case if L1-ACK is further enhanced to send multiple ACK in this case, the HARQ transmission timers and also configuration related to this bundled ACK will require additional RAN2 specification impacts.

Observation 1: if the Working Assumption on support of CFS PUR is confirmed in RAN1, RAN2 may need to revisit some of the agreements related to PUR Acknowledgement. The PUR configuration parameters also needs to be updated with additional parameters for this shared PUR operation.
3 Summary

In this discussion paper, we analyse the RAN1 agreements related to PUR which have impact on RAN2 agreements and some of the ongoing discussions related to PUR. Following are the proposals and observations based on the analysis.
Proposal 1: RAN2 to revisit the agreements related to sending MAC CE for timing advance considering the latest RAN1 agreements on sending TA using DCI.
Proposal 2:MAC specification changes for Timing advance handling shall consider receiving the TA value from lower layers as additional trigger.

Proposal 3: RAN2 to discuss the impact of RAN1 agreements of fallback indication in DCI on counting for M for implicit PUR release.
Observation 1: if the Working Assumption on support of CFS PUR is confirmed in RAN1, RAN2 may need to revisit some of the agreements related to PUR Acknowledgement.
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