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1. Introduction

We have seen the start of R16 NB-IoT enhancement in the last quarter of 2018 in RAN1 and RAN2. From the rapporteur’s summary Tdocs [1][2], we can see the RAN1 and RAN2 agreements on the R16 PUR copied below.

RAN1

	Agreement

Idle mode based pre-configured UL resources is supported for UEs in possession of a valid TA

· FFS: Validation mechanism for TA

· FFS: How the pre-configured UL resources is acquired

Agreement
For transmission in preconfigured UL resources, the UE may use the latest TA of which its validity can be confirmed

Agreement 

Study both shared and dedicated resource for preconfigured UL resources. If both shared and dedicated resources are supported, strive for commonality in design of both resource types.

Agreement
HARQ procedures for transmission in preconfigured UL resources should be studied and the following aspects should be considered: 

· Whether to support HARQ;

· If supported, details of HARQ design including the number of HARQ processes;

· Whether ACK/NACK is necessary

Fallback mechanisms should be considered, e.g. fallback to legacy RACH/EDT procedures.
Agreement
In idle mode, the UE will at least consider one or more of the following attributes when validating TA (combination of multiple attributes is allowed):

· 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)

· FFS Other attributes: 

· Neighbour cell NRSRP change

· TDOA of >=2 eNBs 

· TA History

· Subscription based UE differentiation

· Others not precluded (for example, attributes that need to be considered for high mobility UEs)

Note that UE power consumption should be taken into account for the FFS attributes

Agreement

For transmission in preconfigured UL resources, an RRC idle UE may use the latest TA that passed the validation criteria

Agreement

Pre-configured UL resources for transmission of data are indicated by RRC signaling. At least UE-specific RRC signaling is supported.
Agreement

The resource configuration includes at least the following 

· Time domain resources including periodicity(s) 

· Frequency domain resources

· TBS(s)/MCS(s)

Agreement 

For UL transmission in preconfigured resource, fallback mechanism to RACH/EDT procedures is supported.

Agreement

Dedicated preconfigured UL resource is defined as an NPUSCH resource used by a single UE 

· NPUSCH resource is time-frequency resource

· Dedicated PUR is contention-free 

Contention-free shared preconfigured UL resource (CFS PUR) is defined as an NPUSCH resource simultaneously used by more than one UE

· NPUSCH resource is at least time-frequency resource

· CFS PUR is contention-free 

Contention-based shared preconfigured UL resource (CBS PUR) is defined as an NPUSCH resource simultaneously used by more than one UE

· NPUSCH resource is at least time-frequency resource

· CBS PUR is contention-based (CBS PUR may require contention resolution)

Agreement 

In IDLE mode, HARQ is supported for transmission in dedicated PUR

· A single HARQ process is supported, 

· FFS whether two HARQ processes are supported

· FFS: The design of the corresponding NPDCCH search space

Agreement

In idle mode, dedicated PUR is supported.

· Support for CFS PUR is FFS.
· Support for CBS PUR is FFS.
Agreement 

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

Send LS to RAN2, RAN4 to consider in their work. All the agreements with ‘include in LS to RAN2, RAN4’ for NB-IoT and eMTC should be captured in this LS. The LS is endorsed in R1-1813778

Agreement

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

Include in LS to RAN2, RAN4.
For further study:

TA validation attributes:

· Subscription based UE differentiation (or Stationary indication in held in subscription)

· Cell specific indication where TA is valid within that cell

Agreement

Include in LS to RAN2, RAN4:
RAN1 assumes that a UE transitioning from EDT/connected to idle mode can use the valid TA that was used while in EDT/connected mode. 
Agreement

For dedicated PUR in idle mode, the UE may skip UL transmissions.

· FFS: Resource release mechanism

· FFS: Whether or not to support mechanism to disable skipping by eNB

Agreement

In idle mode, only one HARQ process is supported for dedicated PUR

Agreement

For dedicated PUR in idle mode, UL grant for HARQ retransmission is transmitted in search space

FFS: Details on the search space (for example USS, CSS)

Agreement 

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.
Agreement

For dedicated PUR in idle mode, the PUR search space configuration shall be included in the PUR configuration.

· PUR search space is the search space where UE monitors for NPDCCH

· FFS: Whether PUR search space is common or UE specific

Agreement

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  

Agreement

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

Agreement

For dedicated PUR in idle mode, the dedicated PUR ACK is at least sent on NPDCCH 

· FFS: Whether to introduce new field in DCI or reuse existing field

· RAN2 can decide if a higher layer PUR ACK is also supported

Agreement

When the TA is validated and found to be invalid and the UE has data to send, the UE can obtain a valid TA and may send data via legacy RACH or EDT procedures 

· FFS whether only TA is acquired and then data sent on PUR is supported

· FFS other approaches to obtain a valid TA

Agreement

In idle mode, at least the following PUR configurations and PUR parameters may be updated after a PUR transmission:

· Timing advance adjustment 

· UE TX power adjustment

· FFS: Repetition adjustment for NPUSCH

FFS: Whether the above update is done in L1 and/or higher layer

Agreement

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)

Agreement

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


RAN2
	RAN2#103bis agreements:
· 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
RAN2#104 agreements:
· 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.
RAN2#105 agreements:
· 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).



In this paper, we provide opinions on the RRM requirement methodology regarding the PUR. It is identified that RAN4 shall define the requirements for NRSRP change based TA validation and potential TA acquisition.
2. Discussion
2.1. Background 
In our previous paper [3] and [4], we have already identified that,
For the serving cell change validation, there is no RAN4 specification to have requirements.

For TAT in idle mode, the UE may be required to keep the timer even after it is released to idle mode from connected mode when configured with PUR and TAT validation. However RAN4 does not define requirements for the TAT validation, since it is RAN2 work to design the schemes.
For NRSRP change validation, RAN4 may need to discuss the value of the threshold and to decide the starting time instance T1 from which the RSRP differences can be derived.

Another issue is that when the TA is not valid, UE may still ask for TA in idle mode by sending msg1 and the network can answer with an msg2 to configure the UE a valid TA for PUR. Or there might be other solutions than this -- though RAN1 has the duty to discuss and decide the solutions, RAN4 may need to define requirements accordingly.
Further for serving cell NRSRP change, it is an effective way to characterize the UE mobility situation. Generally, the UE mobility can be assumed to be low when the serving cell NRSRP change is small. For example, assume the current TA is obtained at time instance [image: image2.png]


, and the UE performs data transmission on PUR at time instance [image: image4.png]


. Let NRSRP(T0)  and NRSRP(T1) denote the serving cell NRSRP measurement results at time instance [image: image6.png]
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, respectively. Then, the serving cell NRSRP change attribute is satisfied when the following inequity is satisfied

| NRSRP(T1) - NRSRP(T0) | <= NRSRPthreshold.
2.2. NRSRP change threshold
For serving cell RSRP change, network will configure a threshold for delta-RSRP. If the gap between current RSRP and the reference RSRP is larger than the threshold, UE will consider the TA as invalid. With this validation attribute, the RSRP change is supposed to indicate the distance UE has moved from the location where reference RSRP is measured, and that distance can map to the change in DL timing. If the change in DL timing is larger than half CP, the UL timing will change by larger than one CP, and the UL transmission will likely to fail and cause interference to other UEs.

In RAN4#90, it was mentioned to define a threshold for TA change delta-TA, e.g. if the TA change is more than delta-TA, then the TA is considered to be invalid. In our view the proposal to define threshold for TA change cannot work because UE does not know the change in DL/UL timing or in TA. Instead, the timing change can be only derived from RSRP change, and network is expected to configure proper delta-RSRP based on UE’s original TA. For example, if UE-BS distance when PUR is configured is 300m, network can configure the delta-RSRP as 10dB. For another UE which is 900m from the BS, network can configure delta-RSRP as 5dB. 

Proposal 1: RAN4 does not need to define the threshold for TA change or DL/UL timing change. It is expected that network will configure proper RSRP threshold based on UE’s original TA.

2.3. Requirements for TA acquisition
It is RAN1 agreement that,

	Agreement

When the TA is validated and found to be invalid and the UE has data to send, the UE can obtain a valid TA and may send data via legacy RACH or EDT procedures 

· FFS whether only TA is acquired and then data sent on PUR is supported

· FFS other approaches to obtain a valid TA




Thus the requirements for the TA acquisition at least through legacy RACH or EDT procedures should follow the requirements defined for random access for NB-IoT UE. Other requirements may be needed additionally if other approaches to obtain a valid TA are introduced in RAN1.

Proposal 2: The requirements for TA acquisition at least through RACH or EDT procedures follow the ones defined for random access.
3. Conclusion
In this paper, we provide opinions on the RRM requirement methodology regarding the PUR. It is identified that RAN4 shall define the requirements for NRSRP change based TA validation and potential TA acquisition.
Proposal 1: RAN4 does not need to define the threshold for TA change or DL/UL timing change. It is expected that network will configure proper RSRP threshold based on UE’s original TA.

Proposal 2: The requirements for TA acquisition at least through RACH or EDT procedures follow the ones defined for random access.
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