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1 Introduction

CoMP uplink timing advance was partly discussed in the last meeting in the reply to RAN2[1]. This document discusses CoMP uplink timing advance.
2 Discussion 

In uplink CoMP, it would be desirable to set the UE transmission timing properly for orthogonal transmissions among multiple cells and multiple UEs. On the other hand, UE doesn't know other UE's transmission timing and how multiple UE's transmissions are received at the network. Therefore, it is not possible to find proper timing solely by UE. Therefore, we observed following:
· The best uplink timing decision is the result of the coordination among multiple UEs and multiple transmission/reception points. Therefore, the uplink timing should be managed by the network.

In spite of the above, LTE uplink from Rel.8 has the capability to track the reference cell autonomously without any indication from the network. Possible contradiction of the behaviour by the UE autonomous tracking and the network based TA update were discussed and concluded in [3][4]. As described in TS36.133 section 7.1 (shown in annex), UE tracks autonomously to the "reference cell" without indication from the network. The reference cell itself could be ambiguous in CoMP operation where UE may receive data from multiple cells. One option is the reference cell means the cell where UE receives system information. However, the uplink cell and downlink cell is not necessarily same in CoMP operation. The simplest operation would be just not to have autonomous tracking to a specific cell. This avoids the possible contradiction of the behaviour by network based and UE based.
In case of CoMP scenario 4 operation (i.e. same cell ID among transmission points), UE tracks autonomously to the "the first detected path (in time)" among multiple transmission points according to the Rel.8-10 behaviour. The first detected path in time is not necessarily best as the timing to be tracked. Instead, to disable autonomous tracking enables better management at the network side.
Therefore, we observed following.
· To have autonomous tracking to the "reference cell" defined in TS36.133 could make adverse direction of the tracking as the reference cell might not be the best to track.

In order to make the best decision at the network side for uplink timing, the network is required to know the reception timing of multiple transmission points. Here, transmission points could be cells or CSI-RS transmission points. The reception timing is informed by UE Rx-Tx time difference defined in TS36.214. However, the network can know the reception timing for only single transmission point by the signalling of UE Rx-Tx time difference. Therefore, we observed following.
· It would be useful to extend the signalling of UE Rx-Tx time difference to support not only the serving cell but also the multiple cells/transmission points of CSI-RS. This would help the better timing decision at the network side.

3 Conclusion 
In this contribution, we discussed CoMP uplink timing advance and the relation to autonomous tracking. We propose to discuss further on the autonomous tracking to the reference cell described in TS36.133 section 7.1. We observed following:
· The best uplink timing decision is the result of the coordination among multiple UEs and multiple transmission/reception points. Therefore, the uplink timing should be managed by the network.

· To have autonomous tracking to the "reference cell" defined in TS36.133 could make adverse direction of the tracking as reference cell might not be the best to track.
· It would be useful to extend UE Rx-Tx time difference to support not only the serving cell but also the multiple cells/transmission point of CSI-RS. This would help the better timing decision at the network side.
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Annex 
TS36.133 v10.3.0 section 7.1
	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: image1.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. When the UE is configured with SCell(s), it shall use PCell 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 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. 
[image: image3.wmf])

(

offset

TA 

TA_Ref

N

N

+

 (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 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. 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
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