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1
Introduction
In the past RAN2 meetings, it has been discussed the maintenance of uplink time alignment and some agreements are captured in current TS [1]. In TS, it is described that “if the Time Alignment Timer has been configured, the UE shall release all PUCCH resources and any assigned SRS resources when the Time Alignment Timer expires”. The remaining question is that if the Time Alignment Timer expires during persistent scheduling, how the UE should behave. It is not clear whether the UE shall release all PUSCH and maybe also PDSCH resources or not. In this contribution, we discuss this point and show our preference. 
2
Discussion
Currently it has been agreed that the persistent scheduled UE can send data on the pre-allocated uplink resource, i.e. PUSCH, for the first HARQ transmission and also following HARQ retransmissions if dynamic scheduling is not indicated for HARQ retransmission. This means that random access is not necessary prior to the persistent scheduled transmissions basically, because the uplink time alignment can be kept due to L1 timing control procedure, e.g. periodical uplink sounding reference signal transmission (exact procedure is up to RAN1). However, Time Alignment Timer may expire during persistent scheduling due to e.g. loss of TA command or radio link failure (RLF). In the following, we discuss the handling of persistently scheduled resources.

 At first, it can be expected that the recovery of uplink time alignment can be achieved using non-contention based or contention based random access procedure that will take roughly 30~50ms. After that, it will take a few TTIs for transmission of scheduling request and reception of scheduling grant until the uplink transmission restart as shown in Fig.1. Thus, uplink and/or downlink resources for 2 or 3 HARQ processes may be waste in assuming that the persistent resources are assigned every 20ms. If RLF occurs, the time for the recovery of uplink time alignment will take much more time. In these cases, two alternatives can be considered:
· UE releases all PUSCH and PDSCH resources. (UE may keep the initial configuration; FFS) 
· UE keeps all PUSCH and PDSCH resources.
 In the first alternative, since the pre-allocated resources could be allocated to other UEs, the resources would not be waste. On the other hand, the persistent-scheduling message, i.e. initial configuration and/or re-activation signalling should be sent to the UE after the recovery of uplink time alignment. This scheme is simple, although resource reconfiguration may be necessary.
 While in the second alternative, since the pre-allocated resources are reserved although those are not used in fact, undesirable resource usages will happen. It can be expected that optimistically resources for 2 or 3 HARQ processes, pessimistically the resources for much larger number of HARQ processes might be waste. However, after the recovery of uplink time alignment the size of the message to resume the persistent scheduling could be minimized if it is enough for eNB to send re-activation signalling to the UE.
 At this moment, from resource usage point of view, we prefer the first alternative, i.e. UE release all PUSCH and PDSCH during persistent scheduling when the Time Alignment Timer expires, although it is not sure whether the word “release” is appropriate for PDSCH or not. 
Proposal: UE releases all PUSCH and PDSCH during persistent scheduling when the Time Alignment Timer expires.

[image: image1.wmf]Tx

stop

Tx

stop

(a) TA command loss case

(b) RLF case

RACH 

(UL 

resync

)

RACH 

(Recovery)

TA

TA

Scheduling 

request

Scheduling

RRC Connection 

request

Scheduling

Scheduling 

request

Tx

restart

Tx

restart

RRC 

Connection 

setup

Time alignment 

timer expire


Fig. 1 Tx restart after expiration of Time Alignment Timer in (a)TA command loss and (b)RLF case 

3
Conclusion
In this contribution we discussed the handling of persistently scheduled resources when the Time Alignment Timer expires. From the resource usage point of view, it is preferable that UE release all PUSCH and PDSCH during persistent scheduling when the Time Alignment Timer expires, although it is not sure whether the word “release” is appropriate for PDSCH or not. We propose that RAN2 discuss the resource handling during persistent scheduling based on the discussion above and capture our proposal in [1].
Proposal: UE releases all PUSCH and PDSCH resources during persistent scheduling when the Time Alignment Timer expires.

Text Proposal 

------------- Text Proposal START ---------------------------------------------------------------------------------------------

5.2
Maintenance of Uplink Time Alignment
Editor’s note:
This section describes how MAC maintains the time alignment for both UL and DL.

The UE has a configurable Time Alignment Timer. The Time Alignment Timer is valid only in the cell for which it was configured and started.

If the Time Alignment Timer has been configured, the UE shall:

-
when a Time Alignment Command is received:

-
apply the Time Alignment Command;

-
start the Time Alignment Timer (if it is not running) or restart the Time Alignment Timer (if it was already running)

-
when the Time Alignment Timer has expired or is not running:

-
prior to any uplink transmission, use the Random Access procedure in order to obtain uplink Time Alignment 

-
when the Time Alignment Timer expires:

-
release all PUCCH resources
- 
release any assigned SRS resources
-
release all PUSCH and PDSCH resources if persistent scheduling is configured.
------------- Text Proposal END -------------------------------------------------------------------------------------------------
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