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1. Introduction

In RAN4#90, the RRM requirements related to PUR were discussed, and following are captured in the approved WF [1].
	· RAN4 is to discuss whether to specify requirements for following methods to validate TA
· Serving cell change
· Time alignment timer (TAT)
·  serving cell RSRP change
· FFS if RAN4 should define criteria for TA validity, e.g. threshold for the RSRP change, threshold for the TA change, threshold for the time period during which TA is considered as valid


In this paper we will provide our views on the RRM requirements related to PUR in Rel-16 eMTC.
2. Discussion
The support of preconfigured UL resource for eMTC is introduced to save the overhead for scheduling the eMTC UE in UL. For UL transmission in PUR, the main RRM impact is related to TA validation. RAN1 has defined 3 validation attributes:
–
Serving cell change

–
Time alignment timer (TAT)

–
Serving cell RSRP change
For serving cell change, RAN1#96 has made the following agreement.

	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


In our view, the UE behavior related to this attribute is quite clearly defined, and there is no performance issue needs to be discussed in RAN4.

Proposal 1: RAN4 does not need to define RRM requirements for TA validation based on serving cell change.

For TAT, RAN1#96 has made the following agreements.

	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, 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 PUSCH


In our view, the TAT mechanism for UL transmission in PUR is quite similar to that for normal UL in connected mode. UE will be configured with PUR TA Timer, and if the timer expires, UE will consider the TA as invalid. The timer will be re-started when network updates TA for transmission in PUR, which can be done after a PUR transmission. 

The duration of the PUR TA timer is a network implementation issue, i.e. for how long time network considers the TA at UE side as valid without TA update. This is same as TA timer for normal UL in connected mode. The only difference is that there is no periodic UL reference signal transmitted, and network may have to estimate TA based on PUR transmission. 
In RAN4#90, some companies proposed [2] RAN4 to discuss the threshold for the time period during which TA is considered as valid. The main consideration behind the proposal is that UE will switch off its RF chain in DRX or eDRX, and it may cause time/frequency drift and makes TA invalid. In our view, this is not an issue. No matter how long the DRX or eDRX cycle is, UE has anyway to wake up from DRX sleep before the PUR to prepare for the transmission, and this warm-up includes time/frequency synchronization. There is no difference from current UL transmission in idle mode, e.g. PRACH, and we do not see a need to define any time period for TA validation from UE perspective.
Proposal 2: RAN4 does not need to define the threshold for time duration for TA validation. The TA timer is up to network configuration.
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 one than one CP, and the UL transmission will likely to fail and cause interference to other UEs.
In RAN4#90, some companies mentioned [2] that the same RSRP change in dB may indicate different moving distance. For example, assuming free-space PL model, if the original UE-BS distance is 300m, an RSRP change of 6dB means a moving distance of 300m and the UL timing change is 2us; if the original UE-BS distance is 900m, the same RSRP change means a moving distance of 900m and the UL timing change is 6us. The proposal is 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 observation is quite valid, but 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 3: 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.
3. Conclusions

In this paper we provided our views on the RRM requirements related to PUR in Rel-16 eMTC.
Proposal 1: RAN4 does not need to define RRM requirements for TA validation based on serving cell change.

Proposal 2: RAN4 does not need to define the threshold for time duration for TA validation. The TA timer is up to network configuration.
Proposal 3: 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.
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