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Discussion and Decision
1.
Introduction
At RAN2#83bis meeting, the general frameworks for dual connectivity were agreed, and captured in TR36.842. However, the Timing Advance Group (TAG) related agreements are still not the firm agreements, and we think it should be decided before progressing stage-3 work. This document tries to setup the baseline for TAG management.
	8.2
General frameworks for dual connectivity

In the form of dual connectivity as described in subclause 7.1, the following frameworks are applied:

-
The maximum total number of serving cells per UE is 5 as for carrier aggregation.

-
Carrier aggregation is supported in the MeNB and the SeNB. I.e., the MeNB and the SeNB may have multiple serving cells for a UE.

-
In dual connectivity, a UE is connected to one MeNB and one SeNB.

-
A TAG may only comprise cells of one eNB.

-
FFS whether the maximum number of TAGs per UE is 4 as for carrier aggregation.
-
MCG and SCG may operate either in the same or in different duplex schemes.
-
Whether cells within the MCG or the SCG can operate with different duplex schemes is pending RAN1 decision on TDD/FDD carrier aggregation.


2.
TAG management
The first issue is the maximum number of TAGs configured for a UE. 
In Rel-11, we had a similar discussion for CA multiple TA, and at that time it was questioned whether more than two TAGs are needed. Most companies thought that two TAGs is enough for one eNB, but for future extensibility, RAN2 agreed to allocate two bits, i.e. maximum 4 TAGs, for TAG IDs. 

In dual connectivity, we think the situation is similar, i.e. each eNB can manage up to two TAGs. From a UE perspective, it means that 4 is still enough number for TAGs. Moreover, if we increase the maximum value to other values, a new MAC CE format for TAC should be introduced.

Therefore, we propose that the maximum number of TAGs per UE is still 4 for dual connectivity.

Proposal1. The maximum number of TAGs per UE is 4 for dual connectivity.
The second issue is whether a TAG can comprise cells of different eNBs.
The purpose of using ‘Timing Advance Group’ is for the eNB to easily control the uplink transmission timing of group of cells that have same or similar uplink transmission timing. Therefore, all cells in a TAG must have similar uplink transmission timing. In addition, all cells in a TAG must have similar timing drift. In other words, the variation of uplink timing due to mobility or radio condition must be similar for all cells in a TAG.

The cells of different eNBs are not likely to meet both conditions. That is, the cells of different eNBs may happen to have similar uplink timing, but it is very unlikely that they also have similar timing drift characteristics. Therefore, we think a TAG must comprise cells of one eNB.

Proposal2. All cells in a TAG belong to one eNB.
The last issue is the maximum number of TAGs in the SeNB. 
This issue has not been discussed yet, but considering that the cell coverage of SeNB is typically small, it is logical to assume that all cells of SeNB have similar timing and drift characteristics. Then, one TAG should be enough for all cells of the SeNB.
Proposal3. All cells of SeNB belong to one TAG.

3.
Proposal
For TAG management for dual connectivity, followings are proposed.
Proposal1. The maximum number of TAGs per UE is 4 for dual connectivity.
Proposal2. All cells in a TAG belong to one eNB.
Proposal3. All cells of SeNB belong to one TAG.
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