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1 Introduction

In LTE Rel-11, CA introduced the concept of Time Advance Group (TAG), which is a set of serving cells sharing the same TA value and timing reference. Multiple TAG is required to support the deployment of frequency selective repeater and RRH. 
In this contribution, we discussed TAG management for Dual Connectivity. 
2 Discussion
For intra-eNB CA, more than one TAG can be configured to a UE for non-collocated deployment, however, they are still under the same eNB and the eNB is responsible to adjust the UL timing of all the TAGs.
From inter-eNB Dual Connectivity, MeNB and SeNB are likely to be non-collocated, so they should belong to different TAG. Furthermore, intra-eNB CA can be configured combining with DC, so it is possible that more than one TAG is configured at MeNB or SeNB. It is obvious that the eNB should manage all the TAGs belong to itself locally.
Proposal 1:
UE support Dual Connectivity is required to support multiple TAG (at least two).
Proposal 2:
For both MCG and SCG, there is a pTAG and zero or more sTAG. The pTAG of the SCG is associated with the special cell.

Proposal 3:
The TAG identity is eNB specific.

For intra-eNB CA, since the UL time alignment is maintained by the same eNB, where the timing advance command is calculated and generated, TAC can be transmitted on any cell. However, for Dual Connectivity, TAC for each TAG is generated by the associated eNB. Considering the latency of Xn interface, there is no benefit to forward the TAC via MeNB. 
Proposal 4:
TAC for a cell of an eNB is sent on cells belong to the same eNB. There is no cross eNB TAC.
Since the TAC is always sent by the corresponding eNB, there is no need for new ID for TAG in dual connectivity. Current TAG ID can be used.

In Rel-11 CA, there is one TAT per TAG and separate values of TAT can be configured for different TAGs.  Since the coverage and propagation environment from MeNB and SeNB is different, it is natural that the TAT of each TAG associated to different eNBs can be configured with different values. 
Proposal 5:
There is one TAT per TAG and different TAT value can be configured for different eNB. 
In Rel-11 CA, two types of TAG are defined, i.e. pTAG and sTAG. When the TAT associated with pTAG expires, all TAT’s are considered expired. As the UE UL is considered out of synchronization, random access on PCell is performed to re-sync with the cell. When TAT of sTAG expires, the UE only consider out-of-sync with the cells of sTAG and release the UL resources of those cells.
For Dual Connectivity, there should also be pTAG and sTAG for both MeNB and SeNB. When TAT of pTAG of SCG expires, the UE considers all the TATs associated with SCG expired and stops all uplink transmission. When TAT of sTAG of SCG expires, the UE only consider out-of-sync with the cells of sTAG of SCG and release the UL resources of those cells.
In Rel-11 CA, when the TAT associated with sTAG expires, DL data transmission can still be performed normally since the corresponding HARQ acknowledgement and CQI for DL scheduling can be transmitted through PUCCH on PCell. So the serving cells belonging to sTAG are not deactivated. 
For Dual Connectivity, considering the latency of X2, each eNB has its own PUCCH. So when the TAT of the pTAG of SCG expires, both DL and UL transmission can’t be performed, since the PUCCH is gone. For this case, it is proposed that UE shall follow the legacy procedure of TAT expiration of pTAG (section 5 of [1]). For the TAT expiration of pTAG of MCG case, we think it should not affect SCG operation.

Proposal 6:
When TAT of sTAG of SCG expires, UE shall follow the current procedure of TAT expiration of sTAG.

Proposal 7:
When TAT of pTAG of SCG expires, UE shall follow the current procedure of TAT expiration of pTAG.

Proposal 8:
When the TAT of the pTAG of MCG expires, it does not affect the operation of SCG.
3 Conclusion
In this contribution, we discussed the TAG management for dual connectivity. It is proposed to agree on following proposal. 
Proposal 1:
UE support Dual Connectivity is required to support multiple TAG (at least two).
Proposal 2:
For both MCG and SCG, there is a pTAG and zero or more sTAG. The pTAG of the SCG is associated with the special cell.

 Proposal 3:
The TAG identity is eNB specific.

Proposal 4:
TAC for a cell of an eNB is sent on cells belong to the same eNB. There is no cross eNB TAC.
Proposal 5:
There is one TAT per TAG and different TAT value can be configured for different eNB. 
Proposal 6:
When TAT of sTAG of SCG expires, UE shall follow the current procedure of TAT expiration of sTAG.

Proposal 7:
When TAT of pTAG of SCG expires, UE shall follow the current procedure of TAT expiration of pTAG.

Proposal 8:
When the TAT of the pTAG of MCG expires, it does not affect the operation of SCG.
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