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1 Introduction
Rel-16 WIDs item on additional enhancements for NB-IoT and eMTC were approved at RAN#80 and revised at RAN#81, RAN#82 and RAN#83 [1], [2]. One of the objectives in these two WIDs is to improve UE power consumption by specifying support for uplink transmission in pre-configured resources:
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 the last RAN2 meetings, RAN1 sent a LS to RAN2 to inform the following working assumptions [3]. Some of the assumptions need to be confirmed by RAN2:

	Working Assumption#1
In idle mode, updating PUR configurations and/or PUR parameters via L1 signalling after a PUR transmission is supported

· FFS: Which PUR configurations and PUR parameters will be signaled via L1

· FFS: Definition of PUR configurations and PUR parameters

The working assumption will be automatically confirmed if for some cases L2/L3 signaling is not needed. If RAN2 decides that L2/L3 signaling is needed for all cases, the working assumption will be reverted.

Working Assumption#2

For dedicated PUR

· During the PUR search space monitoring, the UE monitors for DCI scrambled with a RNTI assuming that the RNTI is not shared with any other UE

· Note: It is up to RAN2 to decide how the RNTI is signaled to UE or derived

· FFS if the UE monitors any additional RNTI which may be shared with other UEs.

· Note: The same RNTI may be used over non-overlapping time and/or frequency resources

If it is concluded that working assumption #2 feasible, the working assumption #2 will be automatically confirmed.




This document focuses on above working assumptions in the RAN1 LS.
2 Discussion
2.1 Working assumption 1
Working assumption 1 is about using L1 signalling (DCI) after uplink D-PUR transmission to update D-PUR configurations and/or parameters. It is stated in the LS that working assumption 1 will be reverted if RAN2 decides that L2/L3 signalling is needed for all cases. In our discussion paper on D-PUR general steps [4], we have analysed the necessity of the downlink message after uplink D-PUR transmission and proposed that a downlink RRC message is always needed after uplink D-PUR transmission. Thus we think the working assumption should be reverted by RAN1.

Proposal 1: Working assumption 1 needs to be reverted since a downlink RRC message is always needed from RAN2 point of view.
In addition, we also want to point out that even for the case that L2/L3 signalling is not needed, using L1 signalling to update D-PUR configurations and/or parameters may be not feasible. Although the content/definition of D-PUR are not clear to us, at least for the configuration and parameters provided by RRC signalling, we think it is not appropriate to use L1 signalling to update.
One basic principle of L2/3 protocol stack design is that RRC controls and provides configurations to other lower layers including PDCP, RLC, MAC and PHY. Based on this principle, RRC configuration can only be updated or released in RRC layer. For example:
· In SPS, SPS configuration is provided by RRC layer. RRC layer can reconfigure or release the SPS configuration via RRC signalling. In order to provide dynamic control, DCI can be used to activate/reactivate/deactivate the PHY information of the SPS resource. The SPS configuration provided by RRC (e.g. periodicity, RNTI) will not be updated by DCI.

· In NR, multiple BWP can be configured to a UE by RRC signalling. DCI can be used to perform dynamic BWP switching. But DCI cannot be used to update the BWP configuration provided by RRC (number of BWP, set of BWP, etc).

Using L1 signalling to update RRC configuration may cause at least the following problems:
· A lot of impacts on specification are needed. L1 signalling needs to be defined at least in MAC layer and RRC layer. Cross layer interactions also need to be specified.

· It is not clear how the current delta configuration (e.g. NEED ON/OP/OR) would work if L1 signalling can update RRC configuration.
In the RAN1 LS, what D-PUR configuration and/or parameters they intend to update using L1 signalling is not indicated to us. Thus, we think it is needed to inform RAN1 that using L1 signalling to update D-PUR configurations and/or parameters provided by RRC signalling is not acceptable from RAN2 point of view.
Proposal 2: Inform RAN1 in the reply LS that using L1 signalling to update D-PUR configurations/parameters provided by RRC signalling is not acceptable from RAN2 point of view.
2.2 Working assumption 2
Working assumption 2 is about the RNTI used to scramble DCI after uplink D-PUR transmission. In our understanding, a RNTI is needed to scramble the uplink D-PUR transmission and the following downlink DCI (and downlink transmission also). We do not see any problem to provide such RNTI to the UE from RAN2 point of view. Thus, it is proposed to confirm the feasibility to provide the UE-specific RNTI. Since the RNTI is UE-specific, it is possible that the RNTI is not shared with any other UE.
Proposal 3: Confirm the feasibility to provide the UE with a UE-specific RNTI which is not shared with any other UE for uplink D-PUR transmission and following downlink scheduling/transmission.
Regarding how to provide the RNTI to the UE, there are only two options:

· Option 1: Signal in RRC signalling together with other D-PUR configuration. This option is a straightforward way.
· Option 2: Specify a rule for the UE to derive based on the D-PUR resource. Similarly to RA-RNTI, the UE can derive a RNTI based on D-PUR resource.
Compared to Option 1, in Option 2, all possible RNTI values based on the specified rule needs to be reserved in the cell, which will impact the number of RNTI values used for other purposes. Besides, if some fallback cases happen (not agreed yet but we assume it is similarly to MO-EDT), e.g. the eNB move the UE to RRC connection mode, a dedicated C-RNTI still needs to be provided. 

The only benefit of Option 2 is saving 16 bits signalling in RRC configuration. We do not see critical problem for signalling RNTI via RRC signalling. And considering the potential problems caused by Option 2, we prefer to use Option 1.

Proposal 4: The RNTI used for uplink D-PUR transmission and following downlink scheduling/transmission is signalled in RRC signalling together with other D-PUR configuration.
3 Conclusion

This paper focused on the two RAN1 working assumptions for D-PUR. Corresponding proposals are listed as below:
Proposal 1: Working assumption 1 needs to be reverted since a downlink RRC message is always needed from RAN2 point of view.
Proposal 2: Inform RAN1 in the reply LS that using L1 signalling to update D-PUR configurations/parameters provided by RRC signalling is not acceptable from RAN2 point of view.
Proposal 3: Confirm the feasibility to provide the UE with a UE-specific RNTI which is not shared with any other UE for uplink D-PUR transmission and following downlink scheduling/transmission.
Proposal 4: The RNTI used for uplink D-PUR transmission and following downlink scheduling/transmission is signalled in RRC signalling together with other D-PUR configuration.
Draft LS for above proposals 1-3 is provided in [5].
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