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1. Introduction
In RAN2#85bis, it was agreed that the total number of TA groups supported for Dual Connectivity is four per MAC. However, the maximum number of TAG per UE is still FFS. In this paper, the necessity of 5 TAGs and the additional framework for DC is addressed. 
2. Discussion 
2.1. Number of TAGs
In RAN2#83bis, it was left FFS how many TAGs should be supported for inter-eNB CA (i.e., 4 or more?). From an operator point of view, we would like to have the flexibility for future deployment. UE capability to support more than 2 inter-bands has yet to be specified in the RAN4 specification. However, it is foreseen that the UE can support CA with 3 inter-bands including the existing CA band combination in future when higher frequency bands, e.g., 3.5 GHz are available. Migration scenarios from both ideal backhaul based deployments can also be considered as illustrated in Fig.1. The existing CA band combination (e.g., 800 M + 1.7 G in Fig.1) is provided by the macro eNB with RRH. In addition, the higher frequency band (e.g., 3.5 GHz in Fig.1) is deployed by the small eNB with non-ideal backhaul.
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Fig.1
Migration scenarios from the baseline deployment scenario with ideal/non-ideal backhaul.

In addition to that, MTA is needed for inter-band CA, it should be also reminded that MTA may be needed even for intra-band contiguous CA, because there will be various UE implementations (e.g., more than one FFT per band) for the future as pointed out in RAN4 LS [1].  
	1. Overall Description:
During RAN4#64bis, RAN4 discussed the UE capability signalling for multiple TA. It was concluded that the CA band combination specific capability signalling is necessary because Multiple TA feature would be related to band combination component, e.g. inter-band/ intra-band CA. Especially for intra-band contiguous CA case, some UE implementation options could be observed, i.e. 1 FFT per band or more FFTs per band. Taking the UE implementation freedom into account, multiple TA may not be supported in some CA band combinations. …..


Moreover, RAN2 agreed that the total number of TA groups supported for Dual Connectivity is four per MAC [2]. Thus, we can support 5 TAGs without any additional effort on MAC/RRC. It is proposed to support 5 TAG per UE for DC.
Proposal1: The maximum number of TAGs per UE is 5 for DC.

2.2. TAG including PSCell should be pTAG or sTAG?
In DC mode, there will be 4 kinds of TAG, pTAG, sTAG in MCG, sTAG including the PSCell in SCG and sTAG not including the PSCell in SCG. In the current running CR [3], the TAG including PSCell is considered sTAG. But, in some papers, it was proposed to name the sTAG as special TAG (pTAG or psTAG), since PSCell has similar aspects as PCell. For example, in the last meeting, it was agreed that for the STAG including the PSCell, the DL timing reference cell is the PSCell. Also, the behaviour of sTAG including PSCell in SCG is similar to pTAG in MCG. To simplify the specification, we can use the pTAG for the TAG including PSCell.
Proposal2: To re-name the TAG including PSCell to pTAG.
3. Summary and proposal
In this contribution, we discussed the framework for TAG in DC and followings are proposed:
Proposal1: The maximum number of TAGs per UE is 5 for DC.
Proposal2: To re-name the TAG including PSCell to pTAG.
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5. Annex (text proposal for 36.300)
10.1.2.7
Timing Advance

In RRC_CONNECTED, the eNB is responsible for maintaining the timing advance. Serving cells having UL to which the same timing advance applies (typically corresponding to the serving cells hosted by the same receiver) and using the same timing reference cell are grouped in a timing advance group (TAG). Each TAG contains at least one serving cell with configured uplink, and the mapping of each serving cell to a TAG is configured by RRC. pTAG refers to the TAG including PCell or PSCell.
For the pTAG of MCG the UE uses the PCell as timing reference. For the pTAG of SCG, UE uses the PSCell as timing reference. In a sTAG, the UE may use any of the activated SCells of this TAG as a timing reference cell, but should not change it unless necessary.

In some cases (e.g. during DRX), the timing advance is not necessarily always maintained and the MAC sublayer knows if the L1 is synchronised and which procedure to use to start transmitting in the uplink:

-
as long as the L1 is non-synchronised, uplink transmission can only take place on PRACH.

For a TAG, cases where the UL synchronisation status moves from "synchronised" to "non-synchronised" include:

-
Expiration of a timer specific to the TAG;

-
Non-synchronised handover.
The synchronisation status of the UE follows the synchronisation status of the pTAG of MCG. When the timer associated with pTAG is not running, the timer associated with a sTAG in that CG shall not be running. Expiry of the timers associated with one CG should not affect the operation of the other CG.
The value of the timer associated to the pTAG of MCG is either UE specific and managed through dedicated signalling between the UE and the eNB, or cell specific and indicated via broadcast information. In both cases, the timer is normally restarted whenever a new timing advance is given by the eNB for the pTAG of MCG:

-
restarted to a UE specific value if any; or

-
restarted to a cell specific value otherwise.

The values of the timers associated to the sTAG(s) and pTAG of SCG are managed through dedicated signalling between the UE and the eNB, and the timers associated to these TAGs can be configured with different values. The timers of these TAGs are normally restarted whenever a new timing advance is given by the eNB for the corresponding TAG.

Upon DL data arrival or for positioning purpose, a dedicated signature on PRACH can be allocated by the eNB to the UE. When a dedicated signature on PRACH is allocated, the UE shall perform the corresponding random access procedure regardless of its L1 synchronisation status.

Timing advance updates are signalled by the eNB to the UE in MAC PDUs.
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