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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 UL 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

This document focuses on configuration for D-PUR.
2 Discussion
It has been agreed that D-PUR is configured in previous RRC dedicated signalling [3]. There were some RAN1 progress on D-PUR configuration on both timing alignment and resource information [4], [5]. The following aspects for D-PUR need to be discussed from RAN2 point of view:

· TA configuration

· Resource information

· Search space
· RNTI for uplink (re-)transmission and downlink transmission

2.1 TA configuration
Timing alignment for D-PUR was discussed in RAN1 and the following agreements for both NB-IoT and eMTC were made [4], [5]:

	RAN1#95 agreements:
· In idle mode, at least the following TA validation attributes are supported:

· Serving cell changes (serving cell refers the cell that the UE is camping on)

· Time Alignment Timer for idle mode 

· Serving cell NRSRP changes (serving cell refers the cell that the UE is camping on)

· Based on NRSRP measurement definition in existing Rel-15 TS36.214
· The UE can be configured to use at least these TA validation attributes:

· Time Alignment Timer for idle mode 

· Serving cell NRSRP changes 

· Note: the configuration shall support disabling of the TA validation attributes

RAN1#96 agreements:
· When the UE is configured to use several TA validation criteria, the TA is valid only when all the configured TA validation criteria are satisfied.
· In idle mode, the TA validation configuration can include “PUR Time Alignment Timer”

· Where the UE considers the TA as invalid if the (current time – time at last TA update) > the PUR Time Alignment Timer

· Details on how to specify the “PUR Time Alignment Timer” is up to RAN2
· In idle mode, when the UE validates TA, the UE considers the TA for the previous serving cell as invalid if the serving cell changes

· Above applies for the case where the UE is configured to use the serving cell change attribute




Based on RAN1 agreements, three TA validation attributes were agreed and the UE can be configured to use one or more agreed attributes:
· Serving cell changes

· Timer

· Serving cell (N)RSRP changes
Serving cell changes:

Based on RAN1 agreements, it seems this attribute is configurable. However, from RAN2 point of view, the D-PUR resource is cell specific. If the serving cell changes, the UE cannot use the D-PUR configured by the previous serving cell. Thus, we think this attribute is “mandatory” for D-PUR and thus no configuration (including disabling/enabling) is needed.
Proposal 1: If serving cell changes, the UE cannot use D-PUR in the new cell. No configuration is needed for this TA validation attribute.

Timer:

In order to support timer based TA validation attribute, the timer length need to be configured. Similar to the current TimeAlignmentTimer, value infinity means that this attribute is disabled.
Proposal 2: A D-PUR validation timer is configured by the eNB. Value infinity can be used to disable this attribute.
Serving cell RSRP changes:

For TA validation attribute based on serving cell (N)RSRP, similarly to relaxed monitoring introduced in Rel-14, an (N)RSRP threshold needs to be configured. If the threshold is not present, the serving cell (N)RSRP based TA validation attribute is disabled.
Proposal 3: (N)RSRP threshold is configured for serving cell (N)RSRP based TA validation attribute.

2.2 Resource information
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 4: 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
In above resource information, the maximum TBS for D-PUR also needs to be discussed in RAN2 also. In MO-EDT, the eNB cannot get UE category before receiving Msg3. Thus, in order to guarantee that low category UE can also use MO-EDT, the maximum TBS supported by MO-EDT is 1000 bits for both NB-IoT and eMTC. In D-PUR, since the resource is configured in RRC connected mode, the eNB knows the UE category. Thus, it is possible to configure a larger TBS for D-PUR. 
Observation 1:  It is possible to configure TBS larger than 1000 bits for D-PUR as eNB knows the UE capability. 
However, the maximum TBS for D-PUR is also related to network resource efficiency, MCS, interference, etc., which are all RAN1 related. Thus, it is proposed to inform RAN1 that configure TBS larger than 1000 bits is possible from RAN2 point of view and let them to decide the maximum TBS for D-PUR.
Proposal 5: Send a LS to RAN1 to inform that configuring TBS larger than 1000 bits is possible from RAN2 point view and ask the maximum TBS for D-PUR. 
2.3 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 6: Search space for D-PUR needs to be configured via dedicated RRC signalling for D-PUR, including:

· Repetition number

· Aggregation level

· G

· Starting offset

2.4 RNTI
Besides above information about TA, resource and search space agreed by RAN1, we think the eNB needs to assign a RNTI to the UE in the previous RRC signalling also. The RNTI can be used to scramble the uplink transmission in D-PUR and to schedule a HARQ retransmission or downlink message after. 

Proposal 7: A RNTI is assigned to the UE in the dedicated RRC signalling with the D-PUR configuration.
3 Conclusion

This paper focused on configuration aspects for D-PUR. Corresponding observation and proposals are listed as below:
Observation 1:  It is possible to configure TBS larger than 1000 bits for D-PUR as eNB knows the UE capability. 
Proposal 1: If serving cell changes, the UE cannot use D-PUR in the new cell. No configuration is needed for this TA validation attribute.

Proposal 2: A D-PUR validation timer is configured by the eNB. Value infinity can be used to disable this attribute.

Proposal 3: (N)RSRP threshold is configured for serving cell (N)RSRP based TA validation attribute.

Proposal 4: 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 5: Send a LS to RAN1 to inform that configuring TBS larger than 1000 bits is possible from RAN2 point view and ask the maximum TBS for D-PUR. 
Proposal 6: Search space for D-PUR needs to be configured via dedicated RRC signalling for D-PUR, including:

· Repetition number

· Aggregation level

· G

· Starting offset

Proposal 7: A RNTI is assigned to the UE in the dedicated RRC signalling with the D-PUR configuration.
The draft LS corresponding to proposal 5 is provided in [6].
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