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1 Introduction

In [1], it is stated that the value of the timer for time advance is either UE specific and managed through dedicated signalling between the UE and the eNB, or cell specific and indicated via broadcast information. For the UE specific timer, it is open how the dedicated signalling works. In this paper, we discuss this issue.
2 Signalling of UE specific timer
Looking at the dedicated signalling to carry the UE specific timer, we can consider three options as usual.

· Opt.1: PDCCH signalling

It is our understanding that the setting of the UE specific timer would not be urgent and dynamic. So, we don’t see any reasons why we should use PDCCH signalling for this purpose because it probably requires to modify PDCCH format.
· Opt.2: MAC signalling

MAC layer maintains the time alignment for UL. So it would be good for the UE specific timer to be signalled as a MAC PDU because no interaction may be required. Moreover, MAC signalling can easily provide it since the MAC layer already supports to deliver such a simple control element as MAC control element.

· Opt.3: RRC signalling

RRC signalling has the highest reliability. But, when considering the size of the UE specific timer parameter, the overhead according to the added header of each layer should be costly.

As discussed above, in order to deliver the UE specific timer, the method for PDCCH signalling may require anyhow to modify the PDCCH format. Although RRC signalling has the highest reliability, we should keep in mind that more critical messages, e.g. Timing Advance value, are transmitted as a MAC PDU. Consequently, it is proposed to use MAC signalling which requires less complexity and less overhead.
3 Reception of UE specific timer

It is our understanding that when entering a new cell a UE firstly sets the cell specific timer to the Time Alignment Timer and then if the UE is able to measure the speed and reports that, the eNB could use that information to determine optimal TA update interval and send it via the dedicated signalling.

Except for the PDCCH method, when the UE specific timer is received, the sync timer was already running. So, when to set the timer value to the received UE specific value should be defined. There are two options as in figure 1.

· Opt.1: the UE sets the current timer to the received timer value when a new TA command is received

· Opt.2: the UE sets the current timer to the received timer value immediately and the timer is restarted.
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Figure 1. Examples of Opt.1(left) and Opt.2 (right)

If eNB always sends the UE specific timer value along with the new TA command, there is no problem of above two options. But, the eNB might want to set low mobility UE, e.g. vending machine, to the UE specific value, e.g. infinite value. In this case, the new TA command may not be needed and thus Opt.2 is applicable.
4 Conclusion
It is proposed that
· the UE specific timer should be transmitted as a MAC control element

· if the UE specific timer and a Time Alignment Command aren’t always transmitted together,

· when the UE specific timer is received and the Time Alignment Command is not received, the UE should start the received UE specific timer.
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===================================Start of the modified section==============================
5.2
Maintenance of Uplink Time Alignment
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 Timer is received:


-
stop the current Time Alignment Timer;
-
apply the received Time Alignment Timer;

-
When a Time Alignment Command along with the Time Alignment Timer is not received; (Note: if they are not always sent together)


-
start the Time Alignment Timer;
-
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.
=================================== End of the modified section==============================
===================================Start of the modified section==============================
6.2.1
MAC header for DL-SCH and UL-SCH 

The MAC header is of variable size and consists of the following fields:

-
LCID: The Logical Channel ID field identifies the logical channel instance of the corresponding MAC SDU or the type of the corresponding MAC Control element or padding as described in tables 6.2.1-1 and 6.2.1-2 for the DL and UL-SCH respectively. There is one LCID field for each MAC SDU, MAC Control element or padding included in the MAC PDU. The LCID field size is 5 bits.
-
L: The Length field indicates the length of the corresponding MAC SDU or MAC Control element in bytes. There is one L field per MAC SDU included in the MAC PDU except for the last MAC SDU. For MAC Control elements, the presence of an L field depends on the type of MAC Control element. The size of the L field is indicated by the F field.

-
F: The Format field indicates the size of the Length field as indicated in table 6.2.1-3. There is one F field per MAC SDU included in the MAC PDU except for the last MAC SDU. The size of the F field is 1 bit.

-
E: The Extension field is a flag indicating if more fields are present in the MAC header or not. The E field is set to "1" to indicate another set of at least LCID/E/R/R fields. The E field is set to "0" to indicate that either a MAC SDU, a MAC control element or padding starts at the next byte

-
R: Reserved bits.

The MAC header and sub-headers are octet aligned.

Table 6.2.1-1 Values of LCID for DL-SCH; 

	Index
	LCID values

	00000-xxxxx
	Identity of the logical channel

	xxxxx-11010
	reserved

	11011
	[Time Alignment Timer]

	or

11011
	[Timing Advance with Time Alignment Timer if thay are always sent together]

	11100
	[RACH Message 2]

	11101
	[Timing Advance]

	11110
	[DRX]

	11111
	Padding


=================================== End of the modified section==============================
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