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1 Introduction

RAN2 #76, in San Francisco has agreed that:

· UL timing is same for all the serving cells within the group (all UL SCells transmit simultaneously)

· There is at any point in time one DL timing reference per group which is used as reference for the TA command and to lock the UL transmission to (same as PCell for Rel-10).

· The SCell used as downlink timing reference must be known by the network.

· The SCell used as downlink timing reference must be in the same time alignment group. 

· The SIB2-linked SCell where the RA was performed is used as timing reference for all UL SCells in the time alignment group. (error cases still need more discussion) 
From 3GPP release-10 we inherit that the Timing Advance Group with the Pcell shall use Pcell as DL timing reference. 

This contribution discusses how to implement the decision in TS 36.133. 
2 Discussion
Alcatel Lucent presented a CR at RAN4 #61 San Francisco how to update the TS 36.133 [1]. The CR was noted at the time since RAN2, at the time, had not yet decided.
In retrospect it can be show that the original Alcatel Lucent CR was compatible with the final RAN2 decision; however we propose some modifications compared to the original CR text.
Our proposal is as follows, with changes compared to the TS 36.133 version 10.4 original

The UE shall have capability to follow the frame timing change of the connected eNode B. The uplink frame transmission takes place 
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 before the reception of the first detected path (in time) of the corresponding downlink frame from the reference cell. The Timing Advance Group containing the PCell shall use PCell as the reference cell for deriving the UE transmit timing. Other Timing Advance Group, if any, containing only the SCell shall use the SCell selected by the higher layer as the reference cell for deriving the UE transmit timing. UE initial transmit timing accuracy, maximum amount of timing change in one adjustment, minimum and maximum adjustment rate are defined in the following requirements.

The RAN2 nomenclature currently use “Timing Advance Group”, so we propose to base the CR on that and not TA Group used in [1].
There will always be at least one Timing Advance Group defined, the one containing the PCell. This means that we can restrict the text in TS 36.133 to that case, in 3GPP release-11.
The CR text is also restricted to a maximum of two Timing Advance Groups since two uplink carrier represents the current status of 3GPP release-11.

Moreover, the MAC specification TS 36-321 is still not formally updated and agreed by RAN2, so the terminology can still change; hence this is still a discussion paper and not a CR. It is still useful for RAN4 to agree on principles in order for a CR to be  drafted quickly once RAN2 has made the formal updates and approvals.
A draft CR text based on the Alcatel Lucent CR from RAN4 #61 San Francisco [1] can be found in section 4.

4 Draft CR text

===========Start of changes===========

7
Timing and signalling characteristics

7.1
UE transmit timing

7.1.1
Introduction

The UE shall have capability to follow the frame timing change of the connected eNode B. The uplink frame transmission takes place 
[image: image2.wmf]s

offset

TA 

TA

)

(

T

N

N

´

+

 before the reception of the first detected path (in time) of the corresponding downlink frame from the reference cell. The Timing Advance Group containing the PCell shall use PCell as the reference cell for deriving the UE transmit timing. Other Timing Advance Group, if any, containing only the SCell shall use the SCell selected by the higher layer as the reference cell for deriving the UE transmit timing. UE initial transmit timing accuracy, maximum amount of timing change in one adjustment, minimum and maximum adjustment rate are defined in the following requirements.

7.1.2
Requirements

The UE initial transmission timing error shall be less than or equal to (Te where the timing error limit value Te is specified in Table 7.1.2-1. This requirement applies when it is the first transmission in a DRX cycle for PUCCH, PUSCH and SRS or it is the PRACH transmission. The reference point for the UE initial transmit timing control requirement shall be the downlink timing of the reference cell minus 
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. The downlink timing is defined as the time when the first detected path (in time) of the corresponding downlink frame is received from the reference cell. NTA_Ref for PRACH is defined as 0. 
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 (in Ts units) for other channels is the difference between UE transmission timing and the Downlink timing immediately after when the last timing advance in section 7.3 was applied. NTA_Ref for other channels is not changed until next timing advance is received.
Table 7.1.2-1: Te Timing Error Limit
	Downlink Bandwidth (MHz)
	Te_

	1.4
	24*TS

	≥3
	12*TS

	Note: TS is the basic timing unit defined in TS 36.211


When it is not the first transmission in a DRX cycle or there is no DRX cycle, and when it is the transmission for PUCCH, PUSCH and SRS transmission, the UE shall be capable of changing the transmission timing according to the received downlink frame of the reference cell except when the timing advance in section 7.3 is applied. When the transmission timing error between the UE and the reference timing exceeds (Te  the UE is required to adjust its timing to within (Te. The reference timing shall be 
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 before the downlink timing of the reference cell. All adjustments made to the UE uplink timing shall follow these rules:

1)
The maximum amount of the magnitude of the timing change in one adjustment shall be Tq seconds.
2)
The minimum aggregate adjustment rate shall be 7*TS per second. 

3)
The maximum aggregate adjustment rate shall be Tq per 200ms. 

where the maximum autonomous time adjustment step Tq is specified in Table 7.1.2-2. 

Table 7.1.2-2: Tq Maximum Autonomous Time Adjustment Step
	Downlink Bandwidth (MHz)
	Tq_

	1.4
	16*TS

	3
	8*TS

	5
	4*TS

	(10
	2*TS

	Note: TS is the basic timing unit defined in TS 36.211


7.2
UE timer accuracy

7.2.1
Introduction

UE timers are used in different protocol entities to control the UE behaviour.

7.2.2
Requirements

For UE timers specified in [2], UE shall comply with the timer accuracies according to Table 7.2.2-1.

The requirements are only related to the actual timing measurements internally in the UE. They do not include the following:

-
Inaccuracy in the start and stop conditions of a timer (e.g. UE reaction time to detect that start and stop conditions of a timer is fulfilled), or 

-
Inaccuracies due to restrictions in observability of start and stop conditions of a UE timer (e.g. TTI alignment when UE sends messages at timer expiry).

Table 7.2.2-1

	Timer value [s]
	Accuracy

	timer value < 4
	( 0.1s

	timer value ( 4
	( 2.5%


7.3
Timing Advance

7.3.1
Introduction

The timing advance is initiated from E-UTRAN with MAC message that implies and adjustment of the timing advance, see 3GPP TS 36.321 [17] section 5.2.

7.3.2
Requirements
7.3.2.1
Timing Advance adjustment delay 

UE shall adjust the timing of its uplink transmission timing at sub-frame n+6 for a timing advancement command received in sub-frame n.

7.3.2.2
Timing Advance adjustment accuracy 
The UE shall adjust the timing of its transmissions with a relative accuracy better than or equal to ±4* TS seconds to the signalled timing advance value compared to the timing of preceding uplink transmission. The timing advance command is expressed in multiples of 16* TS and is relative to the current uplink timing.
===========End of changes============
5 Conclusion
RAN2 has agreed on the Timing Advance Group downlink reference timing. The draft CR text updates TS 36.133 for 3GPP release-11 accordingly.
The MAC specification is still not formally updated and agreed by RAN2, so the terminology can still change, hence this is still a discussion paper and not a CR. It is still useful for RAN4 to agree on principles in order for a CR to be  drafted quickly once RAN2 has made the formal updates and approvals.
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