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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 [][], we can see the RAN1 and RAN2 agreements in the April meetings on the R16 PUR copied below.

RAN1

	Agreement
In idle mode, a UE can be configured such that TA is always valid within a given cell.
· Up to RAN2 how to implement 

· e.g. PUR Time Alignment Timer or NRSRP Threshold = infinity 

Agreement 

The value(s) of NRSRP threshold(s) is UE specific
Agreement

The UE monitors the NPDCCH for at least a time period after a PUR transmission.

· FFS: Details of the time period

· FFS: UE behaviour if nothing is received in that time period. 

· FFS: If and how often UE monitors NPDCCH after a PUR allocation in which it has not transmitted

Agreement

Reuse existing field(s) of DCI format N0 to convey the dedicated PUR ACK

Agreement

After data transmission on PUR, upon unsuccessful decoding by eNB, the UE can expect an UL grant for retransmission on NPDCCH. Other behaviors are FFS.



RAN2
	Agreements:

· 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.




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
In the last meeting, RAN4 had the agreement that copied below,

	· Serving cell NRSRP change based TA validation

· The value(s) for the threshold(s) used for validating the TA are up to network implementation

· Following options can be considered:

· Option 1: Using relative NRSRP change together with TA change or DL/UL timing change 

· Option 2: applying PUR only in normal coverage considering decreased NRSRP accuracy in enhanced coverage.

· Option 3: using only relative NRSRP change against signaled threshold(s) 

· RAN4 is to study how PUR transmissions are aligned with configured DRX/eDRX and its impact on the synchronization state to perform PUR transmission.




Threshold and values

It is agreed in RAN4 that the values configured for the threshold are up to network implementation and in RAN1 it is agreed that the configuration is UE specific. Thus the network should decide for each UE supporting PUR which threshold value is to configure so that the TA is viewed as valid when the NRSRP change is below the configured threshold. This is also further confirmed by another RAN1 agreement that when the network configure infinity for the threshold it means that the TA is valid regardless of any NRSRP change.
Proposal 1: The TA is viewed as valid when the NRSRP change is below the configured threshold with |delta_NRSRP| <= threshold_NRSRP.

Timing change validation
It is raised in the last meeting that using NRSRP change together with TA change or timing change to validate TA. We think it is not valid since for the timing change from the UE perspective, it is not the correct reflection of mobility. The UE perceived DL timing difference consists of two parts, one is the DL timing difference caused by mobility and the other is the UE internal timing drift. The UE is not supposed to use the perceived difference to validate the mobility status and TA. Additionally, RAN1 had thoroughly discussed the validation attributes so that it is not RAN4 to add a new one.
Proposal 2: Do not introduce the new attribute of TA or DL/UL timing difference for TA validation.

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 3: 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: The TA is viewed as valid when the NRSRP change is below the configured threshold with |delta_NRSRP| <= threshold_NRSRP.

Proposal 2: Do not introduce the new attribute of TA or DL/UL timing difference for TA validation.

Proposal 3: The requirements for TA acquisition at least through RACH or EDT procedures follow the ones defined for random access.
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