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1. Introduction

In RAN4#90bis, the RRM requirements for transmission in PUR in Rel-16 eMTC were discussed, and following are captured in the approved WF [1].
	· Serving cell RSRP 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 RSRP change together with TA change or DL/UL timing change 

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

· Option 3: using only relative RSRP 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.


In this paper we will provide our views on RRM requirements on PUR transmission 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 RSRP 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 RSRP change is small. In RAN1#96bis, it is agreed that 
	Agreement

The value(s) of RSRP threshold(s) is UE specific


In last two RAN4 meetings, it is observed that the RSRP change is not linear proportional to the change in UE’s distance to base station and thus the DL timing change. We understand that the discussion took place also in RAN1, and the conclusion is that network is responsible for configuring the proper value(s) of RSRP threshold(s) for each individual UE. This is reasonable since network knows roughly the absolute distance to the UE when providing the TA to the UE. 
In RAN4#90bis, some companies proposed that the RSRP threshold should be coverage level dependent, e.g. there could be one threshold for normal coverage and one for enhanced coverage. In general, we think this is valid, since the same change in distance (or timing) corresponds to a larger RSRP change when UE is close to the base station, and a smaller RSRP change when UE is far from the base station. 
Coverage level based thresholds can be signaled in several ways, e.g. it can be updated by the network based on network’s judgment on UE’s coverage level, or UE can be configured two thresholds and one of them is applied depending on UE’s coverage level. How to signal the threshold can be discussed in RAN1 and RAN2. In our view, there is no need for RAN4 to further discuss the RSRP change thresholds.

Proposal 1: RAN4 does not need to further discuss the value(s) of threshold(s) for RSRP change.

In [1], one option proposed for TA validation based on RSRP change is to use RSRP change together with TA change or timing change. We think it is not valid since the timing change from the UE perspective is not the correct reflection of mobility. The UE perceived DL timing change consists of two parts, one is the DL timing difference caused by mobility (change in distance) and the other is the UE internal timing drift. UE is not able to distinguish the two parts. Actually, RAN1 has discussed the possibility to use timing change as a TA validation attributes and it was not adopted, so we think there is no need for RAN4 to further discuss it.
Proposal 2: RAN4 does not further discuss using TA change or DL/UL timing change together with RSRP change for TA validation.
In [1], another option is to use RSRP change as TA validation attribute only in normal coverage considering decreased RSRP accuracy in enhanced coverage. In our view, this can be further studied. In enhanced coverage, a small RSRP change could mean a large change in distance and timing, which will invalidate the TA. The TA validation may not work well if the threshold is smaller than the measurement inaccuracy, which is larger in enhanced coverage due to low SINR. For the study, RAN4 may need to analyze the propagation model and the impact of the measurement error on TA validation. On the other hand, it is up to network to decide which TA validation scheme to use, and it may take into account the accuracy performance when configuring the TA validation scheme to the UE.
Proposal 3: RAN4 may further discuss whether there is restriction to apply RSRP change for TA validation in enhanced coverage.

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#90bis, some companies proposed 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 4: RAN4 does not need to define the threshold for time duration for TA validation. The TA timer is up to network configuration. 
3. Conclusions

In this paper we provided our views on RRM requirements on PUR in Rel-16 eMTC.
Proposal 1: RAN4 does not need to further discuss the value(s) of threshold(s) for RSRP change.

Proposal 2: RAN4 does not further discuss using TA change or DL/UL timing change together with RSRP change for TA validation.
Proposal 3: RAN4 may further discuss whether there is restriction to apply RSRP change for TA validation in enhanced coverage.

Proposal 4: RAN4 does not need to define the threshold for time duration for TA validation. The TA timer is up to network configuration. 
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