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1 Introduction

Last meeting, general framework has been agreed as below.

	Agreements

1
The total number of TA groups supported for Dual Connectivity is four per MAC.

3
All cells in one TA group are associated with one cell group.

4
Separate pools of TAG identities should be supported for MCG and SCG.
5
The TAG containing the special SCell should have TAG Identity zero.
6
Expiry of the SCG spTAG TAT triggers the same actions as expiry of the MCG pTAG TAT.
6-1 
Expiry of the SCG sTAG TAT triggers the same actions as expiry of the MCG sTAG TAT.
7
Expiry of time alignment timers associated with one CG should not affect the operation of the other CG.



This contribution discusses how to capture the agreements in the specification

2 Discussion
The agreements are discusses one by one below.

1
The total number of TA groups supported for Dual Connectivity is four per MAC.

3
All cells in one TA group are associated with one cell group.

4
Separate pools of TAG identities should be supported for MCG and SCG.
Above 3 agreements suggest that it is per-MAC entity operation. Except that the current mechanism seems largely reusable. No change is needed for the format of Timing Advance Command MAC Control Element and the procedure in 5.2 should be updated by replacing UE with MAC entity.

5
The TAG containing the special SCell should have TAG Identity zero.
The agreement would have slight impact to 6.1.3.5.
6
Expiry of the SCG spTAG TAT triggers the same actions as expiry of the MCG pTAG TAT.
6-1 
Expiry of the SCG sTAG TAT triggers the same actions as expiry of the MCG sTAG TAT.
To capture the agreement, procedure text in 5.2 should be updated. To distinguish spTAG TAT expiry and normal sTAG TAT expiry, the fact that both are assigned with TAG identity of zero could be used.  
7
Expiry of time alignment timers associated with one CG should not affect the operation of the other CG.
This agreement does not have any impact to the specification provided that 5.2 are updarted for per-MAC procedure.
3 Conclusion
To capture the agreements, change to 5.2 and 6.1.3.5 are required. Text proposal is presented in the Annex.

Annex. Text Proposal
5.2
Maintenance of Uplink Time Alignment

A MAC entity has a configurable timer timeAlignmentTimer per TAG. The timeAlignmentTimer is used to control how long the MAC entity considers the Serving Cells belonging to the associated TAG to be uplink time aligned [8].

The m shall:

-
when a Timing Advance Command MAC control element is received:

-
apply the Timing Advance Command for the indicated TAG;

-
start or restart the timeAlignmentTimer associated with the indicated TAG.

-
when a Timing Advance Command is received in a Random Access Response message for a serving cell belonging to a TAG:

-
if the Random Access Preamble was not selected by UE MAC:

-
apply the Timing Advance Command for this TAG;

-
start or restart the timeAlignmentTimer associated with this TAG.

- 
else, if the timeAlignmentTimer associated with this TAG is not running:

-
apply the Timing Advance Command for this TAG;

-
start the timeAlignmentTimer associated with this TAG;

-
when the contention resolution is considered not successful as described in subclause 5.1.5, stop timeAlignmentTimer associated with this TAG.
-
else:

-
ignore the received Timing Advance Command.

-
when a timeAlignmentTimer expires:

-
if the timeAlignmentTimer is associated with the TAG of which identity is zero:
-
flush all HARQ buffers for all serving cells of the cell group to which the TAG belongs;

-
notify RRC to release PUCCH/SRS for all serving cells of the cell group to which the TAG belongs;

-
clear any configured downlink assignments and uplink grants;

-
consider all running timeAlignmentTimers of the cell group to which the TAG belongs as expired;

-
else if the timeAlignmentTimer is associated with TAG of which identity is not zero, then for all Serving Cells belonging to this TAG:
-
flush all HARQ buffers;

-
notify RRC to release SRS.
The MAC entity shall not perform any uplink transmission on a Serving Cell except the Random Access Preamble transmission when  the timeAlignmentTimer associated with the TAG to which this Serving Cell belongs is not running. Furthermore, when the timeAlignmentTimer associated with the TAG of which identity is zero is not running, the UE shall not perform any uplink transmission on any Serving Cell of the cell group to which the TAG belongs except the Random Access Preamble transmission on the PCell or PSCell.
NOTE:
A UE stores or maintains NTA upon expiry of associated timeAlignmentTimer, where NTA is defined in [7]. The UE applies a received Timing Advance Command MAC control element and starts associated timeAlignmentTimer also when the timeAlignmentTimer is not running.

6.1.3.5
Timing Advance Command MAC Control Element

The Timing Advance Command MAC control element is identified by MAC PDU subheader with LCID as specified in table 6.2.1-1.

It has a fixed size and consists of a single octet defined as follows (figure 6.1.3.5-1):

-
TAG Identity (TAG Id): This field indicates the TAG Identity of the addressed TAG. The TAG containing the PCell or PSCell has the TAG Identity 0. The length of the field is 2 bits;

-
Timing Advance Command: This field indicates the index value TA (0, 1, 2… 63) used to control the amount of timing adjustment that UE has to apply (see subclause 4.2.3 of [2]). The length of the field is 6 bits.

[image: image1.emf]Timing Advance Command TAG Id Oct 1


Figure 6.1.3.5-1: Timing Advance Command MAC control element
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