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Discussion and Decision
1
Introduction
In RAN2 73bis, carrier aggregation enhancement, multiple timing advance was first discussed and in RAN2 74 meeting it was agreed at least two TA groups will be supported. 
In WG2 #75 meeting, RAN2 also made following decisions
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In Rel-10, TA command is used to adjust the TA value of the UL transmission on the fly. With multiple TAs introduced, we will also need some similar mechanism to update the TA value for each TA group because of the movement of UE or other factors. In this paper, we discuss the detail format of TA command MAC CE based on the current agreement. 
2
Discussion
In Rel-10, because all the aggregated CCs will share the same TA value, once UE receives the TA command, it will adjust the UL TA accordingly. When multiple TA is introduced, different TA groups will need its own TA command, so eNB will need to indicate the TA group index together with the TA command, to let UE know which TA value the received adjustment should apply to. 
2.1

The number of TA group
In previous discussion, there might be two factors which may cause multiple timing advances at UE side. One is the different position of the reception node and the other is the drifting because of the different frequency bands. The first factor is due to the CA deployment with RRH and repeater, which is shown below
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According to the agreed CA scenario, we could see that two TA values will be needed for macro eNB and RRH/repeater respectively. Also, to the given scenarios, two TA values will be enough for a specific UE, and only some very complicated deployment with some overlapped area of RRH or repeater will need more than two TA values, which seems unlikely in the current stage. 
Regarding the second factor, in [2], we could see that there might be some timing difference between different frequency bands even if the location of reception node is the same. However, such timing difference will not happen very frequently (around 2~3% that the difference will be larger than one TA step according to [2]) so this will not cause a big increase on the required TA group number. 
In Rel-10, it was agreed that there will be at most 5 CCs aggregated, and because TA group is agreed to be introduced so it is not typical that each TA group will have only one CC, so given the above analysis, we think the number of TA groups will not exceed 4, which means two bits could be enough to indicate the TA group index. 
Obvervation #1: 2 bits should be enough to carry the TA group index
2.2

Format of the TA command for multiple timing advances
The legacy TA command MAC CE has one byte, in which there are six bits to indicate the TA offset, and two reserved bits. 
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According to the analysis in the above section, we think two bits will be enough to indicate the TA goup index at current stage, so we propose to use reserved bits in the legacy TA command to indicate the TA group index, and UE should adjust the TA value of the corresponding TA command accordingly. So the TA command for Rel-11 should be like figure below
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Proposal #1: To use the reserved bits in legacy TA command indicating the TA group index. 
2.3

Transmission of the TA command

Because RAN2 has decided the different TA group could be configured with different TAT length, it means not necessarily for eNB to always transmit TA command for all the TA groups at same time. If the above proposed TA command format is accepted, we think such TA command for each TA group could be transmitted separately, and could be transmitted on any DL CC. 
Proposal #2: TA command for each TA group could be transmitted seperately on any CC

3
Conclusion
Proposal #1: To use the reserved bits in legacy TA command indicating the TA group index. 
Proposal #2: TA command for each TA group could be transmitted seperately on any CC
4
Reference 
[1] TS 36.300-a20
[2] R4-101477 Reply LS on multiple timing advance for inter-band CA, NTT DCM
Agreements


1a)  Will go for solution with one TAT per TAG


1b)  Will enable usage of separate values for the different TAG's





2:	When the TAT associated with Pcell expires, all TAT's are considered expired i.e. and the UE follows the R10 behavior, i.e. the UE flushes all HARQ buffers, clears any configured assignments/grants, and RRC releases PUCCH/SRS for all configured serving cells.
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