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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 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

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

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

Agreement

In idle mode, a UE can be configured such that TA is always valid within a given cell.

· FFS: up to RAN2 how to implement e.g. PUR Time Alignment Timer = infinity



In this contribution, we discuss the TA timer for D-PUR in RRC_IDLE state.
2. Discussion 
It has been agreed in RAN1 that the TA validation configuration can include “PUR Time Alignment Timer” in idle mode, and details on how to specify the “PUR Time Alignment Timer” is up to RAN2. If the TA timer is used to control TA validation in RRC_IDLE state, the UE is allowed to perform D-PUR transmission only when the TA timer is still running. Based on the current RRC specification, the maximum value (other than infinity) of the TA timer is 10.24 seconds as quoted below:
-- ASN1START

TimeAlignmentTimer ::=




ENUMERATED {













sf500, sf750, sf1280, sf1920, sf2560, sf5120,













sf10240, infinity}

-- ASN1STOP

Considering the traffic characteristics of PUR transmissions, the current value range seems not enough. Since the very first UL data may occur minute(s) or hour(s) after the UE leaves RRC_CONNECTED state, the TA timer will certainly expire before the UE performs the next PUR transmission based on current values of TA timer. Extending the value range of the TA timer would be required. Besides, RAN1 has already agreed that the TA validation configuration can include “PUR TA timer”. It would be easy to adopt extended values for the TA validation configuration, and applied upon the UE leaving RRC_CONNECTED.
Observation: Existing value range of timeAlignmentTimer is not enough for D-PUR in RRC_IDLE state. 
Proposal 1: Extended values of timeAlignmentTimer can be configured by TA validation configuration for D-PUR.

Proposal 2: Extended value of timeAlignmentTimer is applied upon leaving RRC_CONNECTED.
Besides, the UE behaviour upon the TA timer expiry needs to be decided. When the TA timer expires, it means that the UE no longer has valid TA. Then, the UE should not perform any D-PUR transmission. The current UE behaviours when TA timer in RRC_CONNECTED state expires is to release configured uplink resources [2]: 

	-
when a timeAlignmentTimer expires:

-
if the timeAlignmentTimer is associated with the pTAG:
-
flush all HARQ buffers for all serving cells;

-
notify RRC to release PUCCH/SPUCCH for all serving cells;
-
notify RRC to release SRS for all serving cells;
-
for NB-IoT, notify RRC to release all dedicated resources for SR;
-
clear any configured downlink assignments and uplink grants;
-
consider all running timeAlignmentTimers as expired;


Similarly, the UE should release D-PUR when the TA timer for D-PUR in RRC_IDLE state expires. In other words, the TA timer could also be regarded as a kind of resource validity timer for D-PUR. It could be used as an implicit release mechanism for D-PUR, as the eNB also knows whether the TA timer is still running or not.
Proposal 3: UE releases D-PUR when timeAlignmentTimer for D-PUR in RRC_IDLE state expires. 
3. Conclusion

In this contribution, we discuss the TA timer for D-PUR in RRC_IDLE state and have the following observations/proposals:

Observation: Existing value range of timeAlignmentTimer is not enough for D-PUR in RRC_IDLE state.

Proposal 1: Extended values of timeAlignmentTimer can be configured by TA validation configuration for D-PUR.

Proposal 2: Extended value of timeAlignmentTimer is applied upon leaving RRC_CONNECTED.
Proposal 3: UE releases D-PUR when timeAlignmentTimer for D-PUR in RRC_IDLE state expires.
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