3GPP TSG-RAN WG4 Meeting #60bis
R4-115126
Zhuhai, China, 10 - 14 Oct. 2011
Source: 
CATT
Title: 
Discussion on multi-TA
Agenda item:
7.11.3
Document for:
Discussion
1   Introduction
Extensive discussions on multiple TA method have taken place during RAN4#59AH and RAN4#60 meeting [1-8]. A LS out to RAN2 was agreed by email-approval after last RAN4 meeting [9]. However the following open issues which will impact the applicability of UE based TA calculation method still need RAN4 to give further investigations.
· Whether the TAE impacts on the initial Scell transmit timing can be removed or not.

· In addition to the uplink-only or downlink-only repeater, the impact of asymmetric repeating delay of bidirectional repeater should also be considered.

This document will discuss the issue of multiple TA further and give our views.
2   Discussion
For the UE based multi-TA calculation method, the TA of SCell is calculated by UE using following formula [2]:
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There are two main sources for the TAs error. One is the DL transmission timing difference error between PCell and SCell at eNB, i.e. error of (TDTP –TDTS). Another is the error of DL receiving timing difference between PCell and SCell measured by UE, i.e. error of(TDRP –TDRS). The TAP does not have additional error compared to Rel-10. 

The UE first transmit timing error requirement is defined in RRM specification [10] as in the following table:

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


Note: 12Ts = 0.390625μs
In the BS specification [11], the TAE requirement is defined as 1.3μs. According to equation (1), the TAs error introduced by TAE would be no less than 2.6us. In this case the current UE uplink transmitting accuracy cannot be satisfied for Scell as the UE uplink timing on Scell equals TDRS-TAs. We think that it is difficult for the current eNodeB design to estimate and correct the transmission misalignment error (TAE) so as to achieve the first UE transmit timing error limit requirement for inter-band carrier aggregation scenario, especially in CA scenario 4 with RRH deployed. Even though the eNB can add function to estimate the TAE, it also needs additional signalling to UE. This will increase a lot of BS implementation complexity. 
Another main factor is the propagation delay difference between uplink and downlink. The possible difference might be caused by different uplink propagation environment or a repeater that have imbalanced uplink/downlink time delay etc. Generally speaking, maximum repeater uplink/downlink delay can be implemented with very limited difference.  However in the current repeater specification, there is no hard requirement for it and it is rather implementation dependant. We cannot tell the exact value of all the repeater real implementation for sure. Maybe in the worst case, the maximum uplink/downlink delay difference can reach several hundred ns. Considering the impact of implantation, repeater uplink-downlink time delay difference is not a negligible factor to the TAs error. No to mention that one-way repeater cannot be completely precluded from the real deployment which might cause uplink/downlink propagation delay in the order of us level. 
From above analysis, we think the UE based timing advance method (b) would be not sufficient to meet the accuracy requirements for uplink transmission on SCells in all possible deployment. It is proposed to introduce PRACH based TA method which is a more common, robust and future-proof method as also proposed by document [3,4,6,8]. 
The only problem that PRACH method may have is the RAN4 work load to evaluate the A-MPR due to simultaneous PRACH/PUCCH/PUSCH transmission. It is mentioned in the LS out that RAN4 work load should not be a determining factor in choosing the multiple TA method. We fully agree with this point. Moreover the mentioned work load can be avoided by limiting the simultaneous transmission of these channels. The Scell PRACH can be scheduled by the network to avoid collision with other channel in time. Or the network can stop scheduling of other channels when Scell PRACH is scheduled. In this case, all the current requirement for PRACH in RAN4 can be reused and no additional RAN4 work is foreseen by introducing PRACH based TA method.
3   Summery
This document gave further discussions on multiple TA method. It is thought that the UE based timing advance method (b) is not sufficient to meet the accuracy requirements for UE uplink transmission on SCells in all deployment scenarios. PRACH based multiple TA method should be considered instead. It is proposed to consider the discussion in this paper when replying RAN2.
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