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1. Overall Description:
As part of the Rel-11 CA Enhancements work item, RAN2 is investigating how to implement control of UE timing advance in cases where a UE, configured for carrier aggregation, has cells that require independent uplink timing advance. The carrier aggregation scenarios 4 and 5 described in Annex J of 36.300 are example applications.

RAN2 is currently working on a solution where serving cells that require a common timing advance may be grouped and where the timing alignment of a group may be obtained by performing random access and Timing Advance MAC CEs maintain the timing advance. This solution is similar to the method that is used for Rel-10 but extended to accommodate more than one timing advance per UE and to allow random access on SCells.. 

RAN2 is also considering an alternative approach which would use the Rel-10 timing advance mechanism for the group of cells that includes the PCell, combined with the UE autonomously calculating the timing advance for other SCells or groups of SCells that require a timing advance that is different from that of the PCell by measuring the downlink timing difference between the PCell and an SCell and using this to calculate the uplink timing advance for the SCell [1, 2]. 
Two possible variants of this method have been identified:-
a. The UE is solely responsible for maintaining the timing advance for the SCell(s) based on the measurement of the timing difference between the downlink reference signals of the PCell and the Scell(s). There would be no timing advance adjustments provided by the network.

b. The UE uses measurement of downlink timing difference as in (a) to replace RACH based time alignment for SCells and possibly also for periodic updating of timing advance for the SCell. In addition, the network can also provide time alignment adjustments for the SCell using Timing Advance MAC CEs.

RAN2 does not have the expertise to decide whether these timing difference based methods are viable alternatives to the RACH based method that RAN2 is already working on. RAN2 has identified the following issues where input from RAN1/4 is needed:-
1.
RAN2 thinks that it is necessary that the transmitter and receiver for a cell or cells for which a timing advance is calculated would need to be collocated. RAN2 would therefore like to ask RAN4 whether deployment of uplink-only repeaters would need to be considered for any deployment requiring multiple timing advance values. RAN2 would also like to understand whether the methods would be compatible with anticipated future environments such as CoMP.
2.
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 whose timing advance have been calculated using method (a) or (b). 
3.
Furthermore, if either of the methods (a) or (b) are feasible, RAN2 would like to know if RAN1 and RAN4 think that one of the methods (a) or (b) would be more robust and/or accurate than the other. 

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.
RAN2 kindly requests RAN1and RAN4 to answer the questions above and advise RAN2 of these, or any other issues that RAN2 should consider in their further work on multiple timing advance, to help RAN2 to decide on the viability and/ or suitability of the calculation-based methods described.
2. Actions:
To RAN1:

RAN2 kindly requests RAN1 to address questions 2, 3 and 4 above and comment on any other issues related to multiple timing advance that RAN2 may not have identified.

To RAN4:

RAN2 kindly requests RAN4 to address questions 1 to 4 above and comment on any other issues related to multiple timing advance that RAN2 may not have identified.
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