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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 see the main issues in supporting multiple timing advance. 
2. Discussion
In order to support multiple timing advance, we see the following main issues: 

1)  How to inform the relationship between each cell and each group of timing advance, i.e. which cell belongs to which timing advance?

2)  What should be considered as DL reference carrier for UL transmission?

3)  Should we assume RACH is always needed for UL timing synchronization? 

4) Should we allow UE triggered RACH for SCell or network based REQ should be sufficient? 

5) Should we need parallel RACH procedures? 

1) How to inform the relationship between each cell and each group of timing advance, i.e. which cell belongs to which timing advance? 
Two options discussed in the past as follow: 
· Option_1: 
explicit information such as TA-group index

· Option_2: 
implicit rule per band
· Option_3: 
implicit rule per carrier
As discussed in [2], we assume frequency selective RRH/repeater would be normally applied into all carriers within a band, so option_3 would not be needed. However there is no requirement all bands should have different timing advance, e.g. one of bands is routed via RRH/repeater meanwhile others are transmitted in different path. Considering the above, option_1 is proposed from our view.  
[Proposal_1]: it is proposed to use explicit information such as TA-group index to inform the belonging timing advance group. 
2) What should be considered as DL reference carrier for UL transmission?

In REL10, PCell is the DL reference for UL transmission. Some can argue we can still apply PCell as DL reference even for the UL transmission which belongs to the different timing advance. This may be possible. However considering normally DL&UL would be routed in the same path (via RRH/repeater), if DL carrier belonging to the different timing advance group is used, size of timing advance may need to be increased. So it seems better that the DL carrier belonging to the same timing advance is used as DL reference carrier. 
[Proposal_2]: it is proposed DL carrier belonging to the same timing advance is used as DL reference for UL transmission. 
3) Should we assume RACH is always needed for UL timing synchronization? 
In inter-band carrier aggregation, it is already allowed in REL10 that one DL carrier is transmitted directly but the other DL carrier is routed via RRH/repeater. In past, we discussed how to align DL timing with RRH/repeater [3]. Then we agreed that “With a proper delay compensation offset in the eNB, the timing difference between different carriers caused by RRH/frequency selective repeater is mitigated by eNB implementation.” We assume the same principle can be applied into scenario 4 included into annex J.1 in [4] since the propagation delay margin over radio is small considering it is hot spot/small cell. But at the same time, we should note RAN2 agreed that the UE should perform RACH for intra-eNB HO or PCell change, which doesn’t need RACH in the UL timing synchronization point of view. Maybe RACH would be needed anyway in the power control point of view. So the question is whether we should assume RACH is always required for UL timing synchronization or we can skip RACH if network can mitigate UL transmission timing within UL CP for the first UL transmission without RACH. 

[Proposal_3]: RAN2 is asked to discuss whether we should assume RACH is always required for UL timing synchronization or we can skip RACH if network can mitigate UL transmission timing within UL CP for the first UL transmission without RACH.
4) Should we allow UE triggering RACH for SCell or network based REQ should be sufficient? 
For UL transmission, we can assume two different options. One option is that the UE is allowed to trigger RACH for SCell and the other option is that the UE triggers RACH for PCell only and the additional RACH for SCell is performed based on the network REQ, i.e. PDCCH order. The second option can bring some more delay before starting RACH for SCell. However considering 15ms for PCells’ RACH completion, the delay seems marginable to us. Also it is natural for the network to decide whether RACH for SCell is needed or not based on the buffer status report and the current resource status and user subscription, etc. So from our view, it is proposed that RACH for SCell is performed only based on the network REQ. 

[Proposal_4]: it is proposed that RACH for SCell is performed only based on the network REQ.
5) Should we need parallel RACH procedures?
If we don’t allow parallel RACHs, it may bring some delay up to full activation for high data rate service. Assuming 5 timing advance groups and 15ms for one RACH completion, it takes around 75ms up to full activation. It seems not desirable in the delay point of view and UE power consumption point of view. If we assume frequent activation/deactivation, it seems not ignorable. At the same time, considering that TCP would be normally used for non-real time high data rate service and TCP has a ramp-up phase which should allow us to turn on additional carriers, this delay may be marginable in the delay point of view. From our view, RAN2 should see the complexities in order to support parallel RACHs first and decide if parallel RACHs are allowed or not based on the analysis. 

[Proposal_5]: RAN2 is asked first to see the complexities in order to support parallel RACHs and decide if parallel RACHs are allowed or not based on the analysis. 

3. Conclusion
In this document, RAN2 is asked to discuss main issues in supporting multiple timing advance. From our view, the following proposals are made: 
[Proposal_1]: it is proposed to use explicit information such as TA-group index to inform the belonging timing advance group. 

[Proposal_2]: it is proposed DL carrier belonging to the same timing advance is used as DL reference for UL transmission. 

[Proposal_3]: RAN2 is asked to discuss whether we should assume RACH is always required for UL timing synchronization or we can skip RACH if network can mitigate UL transmission timing within UL CP for the first UL transmission without RACH.

[Proposal_4]: it is proposed that RACH for SCell is performed only based on the network REQ.

[Proposal_5]: RAN2 is asked first to see the complexities in order to support parallel RACHs and decide if parallel RACHs are allowed or not based on the analysis. 
4. Reference
[1]
RP-110451

WI Proposal: LTE CA enhancements







Nokia, NSN
[2] R2-112302

Scenarios and number of TA-groups to be assumed for REL11
Samsung

[3] R2-102807
DL timing with RRH/frequency selective repeater



NSN, Nokia

[4]
TS36.300

E-UTRAN overall description: stage 2 (release 10)




































