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1. Introduction

At RAN2 #105 meeting [1], the following agreements are made regarding transmission in dedicated preconfigured uplink resources (D-PUR): 
	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 addition, at RAN1 #96 meeting, the following agreements are made regarding TA validation of PUR (Note: applied for both MTC UEs and NB-IoT UEs):
	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

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 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

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 (N)PUSCH
FFS: Whether the above update is done in L1 and/or higher layer




In this contribution, we discuss the parameters of PUR resource configuration considering different radio conditions.
2. Discussion 
According to RAN1 agreement, PUR resource configuration contains some required parameters for D-PUR transmission including at least time/frequency resource(s), number of repetitions, MCS, TBS, and periodicity. Moreover, the PUR resource configuration is provided to the UE via a dedicated RRC message (e.g. RRC connection release message) while the UE is in RRC_CONNECTED state. The eNB would properly set the parameters of the PUR resource configuration based on the UE measurements done in RRC_CONNECTED state. In other words, the number of repetitions for D-PUR transmission is configured properly to achieve successful D-PUR transmission based on the radio condition measured while the UE was in RRC_CONNECTED state.
However, after the UE leaves RRC_CONNECTED, it is possible that the radio condition changes while the UE is in RRC_IDLE state even if the UE is stationary, e.g. due to interferences or obstacles in the environment. Change of radio condition does not necessarily prohibit the use of D-PUR, but it may cause the failure of D-PUR transmissions. For example,  if TA validation is controlled by TA timer, the UE may perform a D-PUR transmission while TA timer is running in RRC_IDLE even when the radio condition has changed compared to the radio condition in RRC_CONNECTED. And when radio condition (temporarily) becomes worse, the D-PUR transmission may fail. 
Observation: Change of radio condition in RRC_IDLE state could result in failure of D-PUR transmission.
To prevent the UE from performing D-PUR transmissions when radio condition becomes worse, one alternative is to control TA validation based on serving cell RSRP changes. RAN1 has agreed that TA validation could be controlled based on “Serving Cell RSRP changes”, i.e. TA validation and radio condition are coupled. By mandatorily enabling “Serving Cell RSRP changes” for TA validation, the eNB could configure a proper RSRP threshold to the UE. And if the measured Serving Cell RSRP becomes worse than this threshold, the UE considers the TA not valid and does not perform PUR transmission(s). 
However, it would limit the applicable use cases of D-PUR, e.g. only applicable to the scenario that radio condition is stable. And performing a legacy random access procedure or EDT procedure would result in more power consumption.

Another alternative is to utilize repetition adjustment for D-PUR transmission. RAN1 has agreed that it is FFS whether there could be repetition adjustment for (N)PUSCH after a PUR transmission. We think it is beneficial to support repetition adjustment to adapt to different radio conditions. Repetition adjustment could help the UE to perform D-PUR transmission successfully using the suitable number of repetitions. When the radio condition becomes worse, the UE could perform D-PUR transmission successfully using, e.g. higher number of repetitions. On the other hand, when the radio condition becomes better, the UE could perform D-PUR transmission successfully using, e.g. fewer number of repetitions. In this way, TA validation and radio condition does not always need to be coupled. And to avoid a RRC procedure for reconfiguration, the UE could be optionally configured with multiple numbers of (N)PUSCH repetitions corresponding to different radio conditions. Then, it could be FFS whether the UE could select the number of repetitions to perform the next D-PUR transmission or the eNB could indicate the number of repetitions to the UE for the next D-PUR transmission. Successful D-PUR transmission could be guaranteed based on proper number of repetitions and the flexibility for applicable use cases of D-PUR is improved. And power consumption due to random access procedure or EDT procedure could be prevented.
Proposal 1: PUR resource configuration could include multiple numbers of repetitions for D-PUR transmission corresponding to different radio conditions.
Proposal 2: FFS on whether the UE or eNB selects the number of repetitions for the next D-PUR transmission if multiple numbers of repetitions are configured. 
3. Conclusion

In this contribution, we discuss the parameters of PUR resource configuration considering different radio conditions and have the following observations/proposals:

Observation: Change of radio condition in RRC_IDLE state could result in failure of D-PUR transmission.
Proposal 1: PUR resource configuration could include multiple numbers of repetitions for D-PUR transmission corresponding to different radio conditions.
Proposal 2: FFS on whether the UE or eNB selects the number of repetitions for the next D-PUR transmission if multiple numbers of repetitions are configured. 
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