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1 Introduction
This contribution merges R2-1906160 and R2-1906272. Compared to R2-1906160 and R2-1906272, the changes are:

· WIDs information and RAN2 progress have been updated.

· Proposals covered by the three e-mail discussions on PUR have been removed.
Rel-16 WIDs item on additional enhancements for NB-IoT and eMTC were approved at RAN#80 and revised at RAN#81, RAN#82, RAN#83 and RAN#84 [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 previous RAN2 meetings, the following agreements on dedicated PUR (D-PUR) were made for both NB-IoT and eMTC [3]:

	Agreements of RAN2#103bis
· Transmission in dedicated preconfigured uplink resources in IDLE mode is supported for UEs with a valid timing advance.

· Initially we will focus on dedicated preconfigured uplink resources in idle mode

· Shared resources can also be discussed

Agreements of RAN2#104
· 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 NW triggered and UE triggered are FFS.

Agreements of RAN2#105
· Multi-shot D-PUR is supported with the possibility to configure as a single shot.

· UE may perform a D-PUR request/information, if D-PUR is indicated as enabled in the cell. 

· Network makes the decision on the D-PUR configuration.

· Request/information can include:

· Requested TBS 

· Requested periodicity 

· Other information FFS. 

· The eNB can (re)configure and release D-PUR by dedicated RRC signalling.

· D-PUR configuration is released when the eNB doesn’t detect “m” consecutive UE transmissions.

· The UE must release the D-PUR when it does a RA procedure on a new cell.

· D-PUR configuration can be set up without a pre-defined end (infinite).

Agreements of RAN2#105bis

· From RAN2 point of view it is possible to configure TBS for D-PUR for both NB-IoT and eMTC up to the maximum supported based on the UE category and TBS capability.

· For UP the UE may transmit D-PUR release request/(re)configuration request when transmitting using D-PUR. FFS For CP. 

· The following are FFS:

· Whether a UE can have more than one parallel D-PUR configurations

· Ability of the UE to request (indicate) a time offset

· The range of values and limits of preconfigured D-PUR allocations.

· Whether mechanisms for a UE to reject a D-PUR configuration including by explicitly or implicitly releasing are needed.
Agreements of RAN2#106
· RRC response message needs to be supported by the UE and could be used in all cases.

· For some cases L1 signalling is sufficient to acknowledge, i.e. RRC response message is not needed.

· RAN2 assumes the L1 signalling for acknowledgement is sent only after the eNB determines there is no pending downlink data or signalling.

· RAN2 assumes that the configuration for D-PUR provided by RRC signalling is not updated via L1 signalling, and should check with RAN1 what parameters are planned to be (re)configured using DCI.

· It is feasible to provide the UE with a UE-specific RNTI for D-PUR. Common or shared RNTI is also feasible.

· The RNTI used for D-PUR is signalled together with other D-PUR configuration.



In this contribution, the remaining open issues on D-PUR configuration are discussed.
2 Discussion
The following remaining open issues on D-PUR configuration are discussed in this document:

· Whether a UE can have more than one parallel D-PUR configurations

· Configuration of the resource based on RAN1 agreements

· Configuration of the Search space based on RAN1 agreements

Whether a UE can have more than one parallel D-PUR configurations

From the use case point of view, in our understanding, the basic assumption for IoT device is that one device has only one typical service (or service pattern). Note that the subscription based UE differentiation information is also based on the same assumption since ONLY ONE set of information can be provided by the CN. Thus, we can only see the use case of one D-PUR configuration for the typical traffic pattern. If the UE has other service(s), MO-EDT or legacy RA can be used.

Multiple D-PUR configurations in parallel will add complexity to the eNB since the eNB needs to remember/maintain multiple configurations for each UE in IDLE mode. In our understanding, UE-specific D-PUR configuration already introduces a lot of additional complexity in the eNB to monitor transmission in IDLE mode, e.g. long term reservation of resources compared to dynamic allocation, monitoring of potential transmissions for many UEs. Without D-PUR, the eNB only needs to handle paging and random access procedure for UEs in IDLE mode based on cell specific configuration.
Based on the above, and considering that the use case for multiple D-PUR configuration is not clear, we do not think it is worth to introduce such complexity for D-PUR.

Proposal 1: Multiple D-PUR configurations in parallel is not supported.
Configuration of the resource 

The following agreements on resource information for both NB-IoT and eMTC were made [4], [5]:

	RAN1#96 agreements:
· For dedicated PUR, in idle mode, the PUR resource configuration includes at least the following 

· Time domain resources including periodicity(s) 

Note: also includes number of repetitions, number of RUs, starting position

· Frequency domain resources

· TBS(s)/MCS(s)

· Power control parameters

· Legacy DMRS pattern


The resource in D-PUR is defined and discussed in RAN1. In general we think RAN2 should signal the resource information required by RAN1.

Proposal 2: The following resource information agreed by RAN1 need to be signalled via dedicated RRC signalling for D-PUR.

· Resource periodicity

· Number of repetitions

· Number of RUs

· Starting position

· Frequency domain information

· TBS/MCS

· Power control parameters

· Legacy DMRS pattern
Configuration of the search space

RAN1 has also agreed that search space needs to be configured for D-PUR. The search space can be used to send (N)PDCCH for ACK, schedule HARQ retransmission or downlink message after D-PUR transmission:

	RAN1#96 agreements:
· In idle mode, the PUR search space configuration includes at least the following: 

· NPDCCH repetitions and aggregation levels 

· NPDCCH starting subframe periodicity (variable G)

· Starting subframe position (alpha_offset)


Proposal 3: Search space for D-PUR needs to be configured via dedicated RRC signalling for D-PUR, including:

· Repetition number

· Aggregation level

· G

· Starting offset

3 Conclusion

This paper focused on the handling of D-PUR configuration for the CP solution. Corresponding proposals are listed as below:
Proposal 1: Multiple D-PUR configurations in parallel is not supported.
Proposal 2: The following resource information agreed by RAN1 need to be signalled via dedicated RRC signalling for D-PUR.

· Resource periodicity

· Number of repetitions

· Number of RUs

· Starting position

· Frequency domain information

· TBS/MCS

· Power control parameters

· Legacy DMRS pattern
Proposal 3: Search space for D-PUR needs to be configured via dedicated RRC signalling for D-PUR, including:

· Repetition number

· Aggregation level

· G

· Starting offset
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