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Discussion and decision
1. Introduction 
RAN#51 agreed with new WI, LTE carrier aggregation enhancement for REL11 [1]. One of the features of this WI is in order to support multiple timing advance in UL carrier aggregation. In this document, before diving into the deep discussion, we would like to ask RAN2 to discuss scenarios and basic assumptions to be considered in REL11. 
2. Discussion
Several possible scenarios can be considered as the cases to support multiple timing advance in carrier aggregation: 

· Case_1: configured DL&UL carrier is routed via band specific RRH/repeater, i.e. all configured DL&UL carriers belonging to the same band will apply the same timing advance

· Case_2: configured DL&UL carrier is routed via carrier specific RRH/repeater, i.e. some configured DL&UL carriers belonging to the same band may need the different timing advance 
· Case_3: configured DL&UL carrier is transmitted without RRH/repeater but it needs the different timing advance due to the different characteristics of band or different antenna configurations

We assume case_1 should be the basic scenario to be considered in REL11. Case_2 can be considered if there are sufficient operators’ interests. However our understanding is that normally an operator would deploy L1 RRH/repeater which would amplify signals for all carriers that the operator is servicing within the band when deploying RRH/repeater for a particular band. If so, it is questionable that we should really consider the case_2 in REL11. Case_3 has been already discussed in the past. RAN2 asked necessities of supporting multiple timing advance for scenario#2 and #3 to RAN4, and RAN4’s response was that “RAN4 discussed the necessities of supporting multiple timing advances for Scenario #2 and #3, and concluded that the timing difference for the strongest paths is less than 0.52 us (one timing advance step) for 97-98% of the cases and always less than 2.5 us.” [2]. This RAN4 conclusion would be based on the assumption that carrier aggregation is done in intra-eNB so there would be no much difference in the antennas’/receivers’ distance. Our assumption is that we will keep this REL10 restriction into REL11 as well. If so, case_3 doesn’t need to be considered as the scenario requiring the multiple timing advance. 

[Proposal_1]: RAN2 is asked to discuss the scenarios in order to support multiple timing advance in REL11. From our view, case_1 should be the scenario which we should consider for REL11.  

Besides the scenarios above, we also should discuss how many timing advance should be considered in REL11 works. In REL10, we assumed the number of UL carriers cannot be larger than the number of DL carriers and up to 5 cells are supported in the signalling point of view. If we don’t keep that principle in REL11, we may need more than 5 timing advance. Meanwhile the actual number of bands to be used for REL10 would be 2 [4]. From our view, we assume we will keep the REL10 principles and although more than 3 inter-bands to be aggregated may not come true in near future, in order to be aligned with REL10 signalling, it should be reasonable that up to 5 timing advance should be assumed in REL11 works. 
[Proposal_2]: it is proposed up to 5 timing advance should be supported and assumed in REL11 works. 
3. Conclusion
In this document, RAN2 is asked to discuss scenarios and the number of timing advance to be considered in REL11 works. From our view, the following proposals are made:  
[Proposal_1]: RAN2 is asked to discuss the scenarios in order to support multiple timing advance in REL11. From our view, case_1 should be the scenario which we should consider for REL11.
[Proposal_2]: it is proposed up to 5 timing advance should be supported and assumed in REL11 works. 
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