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Introduction

In the last RAN2 meeting RAN2#74 held in Barcelona RAN2 send an LS to RAN1 and RAN4 asking about the merits of using a TA calculation scheme based on measurements between downlink PCell and SCell(s) to perform multiple timing advance. The RAN2 LS lists two variants (a & b) on how the TA calculation method may be used. This contribution discusses some of the question raised by RAN2 in the LS.
Discussion
The following lists questions raised by RAN2 in the LS [1] addressed to RAN4 as well as the corresponding discussion text.
1. RAN2 thinks that the transmitter and receiver for a cell or cells for which a timing advance is calculated would need to be collocated (i.e. so that uplink and downlink propagation path lengths are effectively the same). RAN2 would therefore like to ask RAN4 whether deployment of uplink-only or downlink-only repeaters (when the UE is configured with both an uplink and downlink for the same serving cell) would need to be considered for any deployment requiring multiple timing advance values.
As a general principle we believe it would be beneficial to have a solution to the multiple timing advance issue that would be suitable for all deployment scenarios.  If the TA calculation scheme cannot be used in all multiple timing advance scenarios then we feel that using the RACH on the SCell would be a more generic solution. Revisiting the CA deployment scenarios listed in [2], multiple timing advances are not required for CA deployment scenarios one, two and three. Multiple timing advances are required for CA deployment scenarios four and five. For scenario four and five it is theoretically possible to have the transmitter and receiver in different locations. In the assessment of the viability of the TA calculation method it should first be determined if it is possible to have the transmitter and receiver in different locations for CA scenarios four and five. If it is possible to have the transmitter and receiver in different locations then:
· For CA scenarios four, the RRH case - the difference between the RX and TX due to the transportation of data to or from the RRH would need to be further investigated to determine if a TA calculation scheme could be used.

· For CA scenario five, the repeater case - the delay caused by a non-collocated transmitter or receiver would be significant. If an uplink or downlink only repeater was used we feel that the SCell RACH would be a better solution for handling all multiple TA scenarios.
It should also be noted that while CA scenario four and five are the main use cases for the multiple timing advance it is possible that scenarios two and three would benefit from the network providing time alignment adjustments for the uplink SCell using the timing advance command.

Proposal 1 - we believe it would be beneficial to have a solution to the multiple timing advance issue that would be suitable for all deployment scenarios.  

2. RAN2 would also like to understand, and asks RAN1, whether the methods would be compatible with anticipated future environments such as CoMP.
Question for RAN1.

3. RAN2 would like to ask RAN1 and RAN4 if calculating timing advance by the methods (a) and (b) would meet the accuracy and robustness that would be required to allow the UE to perform time aligned uplink transmission on the SCells in any feasible deployment.
To assess the accuracy achievable of the TA calculation method RAN4 would first need to select use case scenarios to evaluate the accuracy of the SCell timing advance estimation. The use case scenarios should be selected to give the worst case conditions in respect to the uplink timing estimation. The following assumes  that the SCell is on the pico cell (RRH or repeater cell). When choosing a macro/pico cell scenario we believe that a large pico cell is required to assess the accuracy of the SCell timing adjustment. When the pico cell is small the same SCell timing advance value can be used regardless of where the UE is located within the pico cell. With the application of cell range extension we believe that it is possible for the size of the pico cell to be relatively large and this should be represented in the use case scenarios. Figure 1 shows an example of what the TA calculation method use case scenario may look like.
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Figure 1 – SCell TA calculation accuracy assessment points

For Variant a) the accuracy considerations would need to include the error associated with measuring the difference between the downlink PCell and SCell and the accuracy with which the UE sets its transmit timing.

For Variant b) the same sources of errors also need to be considered. However for Variant b) it can be seen that the initial accuracy may not need to be as stringent as Variant a) as the network can provide fine timing adjustments for the SCell uplink using the timing advance command. In this case the uplink timing error would only need to be sufficiently small enough to allow the eNB to decode the uplink signal.
Proposal 2 – The use case scenarios should be selected to give the worst case conditions in respect to the uplink timing estimation.
4. RAN2 would like to know whether, if RAN2 were to adopt a solution based on method (a) or (b) rather than the multiple RACH solution, RAN1 and RAN4 thinks that their work load for Rel-11 would be increased.
For determining the amount of standardisation work required in RAN4 for the RACH solution it should be noted that it is possible for the SCell RACH transmission to occur in parallel with the PCell PUSCH, PUCCH, SR or RACH transmission. If there is a possibility that the UE could transmit on the SCell RACH and any other PCell TX channel, then the effects of this would need to be evaluated by RAN4. Any analysis in RAN4 would have to start by identifiying which combinations of SCell RACH and PCell TX channels could occur. 
It is the current RAN2 assumption that the SCell RACH method is triggered by th eNB via the PDCCH. This may allow some flexibility in limiting the SCell RACH and PCell TX channel collisions in the UE.

The standardisation work required for the SCell TA calculation method should be completed as part of the assessment needed for Variant a) and b). 
Proposal 3 – If the SCell RACH solution could guarantee that the SCell RACH does not transmit at the same time as any other uplink PCell channel then the standardisation work required by RAN4 for this solution would be minor –i.e. a reuse of the existing requirements for PCell RACH.
Conclusion

This contribution discusses some of the questions raised in an LS from RAN2 [1] asking about the merits of using a TA calculation scheme based on measurements between downlink PCell and SCell(s). In the document the following proposals are made:
Proposal 1 - we believe it would be beneficial to have a solution to the multiple timing advance issue that would be suitable for all deployment scenarios
Proposal 2 – The use case scenarios should be selected to give the worst case conditions in respect to the uplink timing estimation
Proposal 3 – If the SCell RACH solution could guarantee that the SCell RACH does not transmit at the same time as any other uplink PCell channel then the standardisation work required by RAN4 for this solution would be minor –i.e. a reuse of the existing requirements for PCell RACH.
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