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1. Introduction
In previous RAN2 meetings, the issue of the TAG change was discussed. It has been agreed that:

(1) We need to support TAG change except for PCell [1];
(2) In Rel-11 the UE is not required to provide additional assistant information for managing TA groups [2];
(3) RRC signalling is used to (re-)associate SCell with a TA group [3]
However, RAN2 hasn’t yet decided on how to implement the TAG change procedure. This paper shows our view on the TAG change procedure based on the current agreements.
2. Discussion
In the #75bis meeting, RAN2 discussed the issue of the TAG change detection and it was agreed that “the UE is not required to provide additional assistant information for managing TA groups” [2]. This means that eNB could detect the need for TAG change and determine the correct TAG based on the UE’s normal UL transmissions (i.e. PUSCH and/or SRS) or RACH transmission. 
According to the contributions in the past meetings, we noted that some companies thought that RA is needed for the eNB to detect the need for TAG change and determine the correct TAG [4] while some companies thought that the eNB can realize this just based on the normal UL transmissions [5]. In the #76 meeting, RAN2 further agreed that “RRC signalling is used to (re)”associated SCell with a TA group”. However, in our understanding, RAN2 hasn’t reached consensus yet on whether the RA is essential for the eNB to detect the need for TAG change and determine the correct TAG. So it is proposed that:

Proposal 1: RAN2 is asked to reach consensus on whether RA is essential for the eNB to detect the need for TAG change and determine the correct TAG.
Next, we analyze the TAG change procedure with different assumptions. 
Assumption 1: eNB can detect the need for TAG change and determine the correct TAG based on the normal UL transmission.

As pointed out in [6], there are six possible scenarios which might lead to TAG change. In our understanding, these TAG change scenarios can be categorized into two cases:

· Case 1: the SCell is re-grouped to an existing TAG with a TA value available. 
· Case 2: the SCell is re-grouped to a new TAG without a TA value available. 

With this assumption, on detecting that the SCell is no longer suitable for the current TAG, based on the normal UL transmission, the eNB may be triggered to initiate the TAG change procedure. Then for the above Case 1, what the eNB needs to do is to change the concerned SCell’s TAG via RRC signalling.

However, for the above Case 2, there could be two alternatives:

Alternative 1: eNB first triggers the RA on the concerned SCell to obtain the new TA value and then re-groups it to a new TAG. (Fig.1 (a))

Alternative 2: eNB first re-groups the concerned SCell to a new TAG and then triggers the RA on it to obtain the initial TA value of this TAG. (Fig.1 (b))
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In Alternative 1, the RA procedure triggered on the concerned SCell would impact the current UE’s behaviour. For example, this RA procedure would confuse the UE in the case where the concerned SCell belongs to the pTAG since the UE only supports RA procedure on PCell in pTAG. In addition, with the current specification, the UE shall apply the TA value from RA to all the serving cells in the TAG and restart the TAT associated with this TAG upon receiving the TA value .However, the TA value from this RA procedure couldn’t be used for other serving cells in the concerned TAG and it’s not right to restart the TAT associated with this TAG. 
Considering the impact to the current UE behaviour using Alternative 1, Alternative 2 is preferred to be adopted as TAG change. 
Assumption 2: eNB needs to detect the need for TAG change and determine the correct TAG based on the TA value of the concerned SCell by triggering RA procedure on it.
With this assumption, if eNB suspects that the SCell is no longer suitable for the current TAG based on the normal UL transmission, eNB may initiate the TAG change procedure. Here there could also be two alternatives available.

Alternative 1: eNB first triggers a RA procedure on the SCell to obtain the TA value of this SCell and then changes its TAG (if needed) via the RRC signalling (Fig.2 (a)). 

Alternative 2: eNB first re-groups the SCell to a new TAG via RRC signalling and then triggers the RA procedure on the SCell to obtain the TA value and based on this TA value decides whether this reconfiguration is needed and correct (Fig.2 (b)).


[image: image3.emf]UE eNB

eNB suspects that the SCell is 

in a wrong TAG 

Trigger RA on the concerned Scell

RA procedure on the concerned Scell

RRC reconfiguration (TAG change)

RRC reconfiguration complete

eNB detects the need for TAG change 

and determines the correct TAG

 
[image: image4.emf]UE eNB

Trigger RA on the concerned Scell

RA procedure on the concerned Scell

RRC reconfiguration (TAG change)

RRC reconfiguration complete


Fig.2 (a)                                              Fig.2 (b)
With Alternative 1, the eNB can arrive at a correct decision which TAG the SCell should belong to before the reconfiguration. However, as analyzed above, this alternative would have more impact on the current UE behaviour. With Alternative 2, after the RA procedure, the eNB may find that the SCell can be changed to an existing TAG. In this case, this will result in more TAG usage than is needed. To avoid this, the eNB can reconfigure the concerned SCell to the original TAG or the other existing TAG at the cost of a double RRC reconfiguration procedure. Another possible issue with Alternative 2 is this procedure may be infeasible due to the limited amounts of TAG numbers available.
Proposal 2: RAN2 is asked to discuss which alternative should be adopted as the TAG change procedure in case the RA is needed in the TAG change procedure.

Alternative 1: eNB first triggers a RA procedure on the SCell to obtain the TA value of this SCell and then changes its TAG if needed via the RRC signalling. 

Alternative 2: eNB first re-groups the SCell to a new TAG via RRC signalling and then triggers the RA procedure on the SCell to obtain the TA value.
3. Conclusions
This contribution analyzes the TAG change procedure and it is proposed that: 

Proposal 1: RAN2 is asked to reach consensus on whether RA is essential for the eNB to detect the need for TAG change and determine the correct TAG.
Proposal 2: RAN2 is asked to discuss which alternative should be adopted as the TAG change procedure in case the RA is needed in the TAG change procedure.

Alternative 1: eNB first triggers a RA procedure on the SCell to obtain the TA value of this SCell and then changes its TAG if needed via the RRC signalling. 

Alternative 2: eNB first re-groups the SCell to a new TAG via RRC signalling and then triggers the RA procedure on the SCell to obtain the TA value.
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