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1 Introduction

The issue of the TAG handling was discussed in previous RAN2 meetings and some agreements had been reached as follows [1]:

	Agreements

1
In an sTAG multiple SCells can be configured with RACH resources and the eNB may order RA on any of those SCells.
2  The UE may use any activated SCell from the TAG as timing reference (UE is assumed to change only when it has to).

3
We will design the signaling for supporting 4 TAGs. We assume that RAN4 will decide per band combinations how many TAGs are required to be supported by the UE.



In this contribution, we share our views on some remaining issues of TAG configuration and related TAT configuration handling.
2 Discussion

2.1 TAG allocation
2.1.1 TAG ID allocation for pTAG
The PCell is always enabled in RRC_CONNECTED mode and cannot be deactivated or removed. Thus, PCell will not be reallocated to another TAG. Recall that RAN2 has agreed that TAG configuration should be informed to UE via RRC signalling in Rel-11 [2]. As timing advance maintenance and the timing reference cell for pTAG should follow Rel-10 principles [2], it is reasonable to associate the PCell with a default TAG, i.e. pTAG, whose TAG ID does not need to be signalled by RRC signalling.
Proposal 1: It is not necessary for eNB to configure TAG ID for PCell.
However, a SCell may be deactivated or removed. Considering the characteristics of TAG allocation for SCell, there are two alternatives about TAG ID allocation for SCells belonging to pTAG as follows.
Alt 1-1: When a SCell is configured to pTAG, its TAG-ID should not be signalled to UE.
Alt 1-2: When a SCell is configured to pTAG, its TAG ID should be signalled to UE.
For Alt 1-1, as mentioned above, a TAG index (i.e. TAG ID = 0) is fixed for pTAG. If eNB allocates a SCell to pTAG, it does not need to configure TAG ID of this SCell for UE (i.e. Rel-10 principle), which can reduce signalling overhead and implementational complexity. Since Rel-10 principles are reused for timing advance maintenance and the timing reference cell for pTAG in Rel-11, it makes sense that TAG configuration of SCell in pTAG should also follow Rel-10 principle, implying that SCell in pTAG is configured with a fixed TAG-ID without the need of RRC signalling.
For Alt 1-2, no matter whether SCell is configured to pTAG or sTAG, its TAG ID should be signalled to UE. In the previous meeting, a proposal was that SCell configuration message carries the same TAG ID to be shared for all SCells (otherwise different IEs should be defined for SCell in pTAG and SCell in sTAG) [3].
In order to support multiple TAs in Rel-11, pTAG and SCells should be configured for UE that has eCA capability via RRC signaling. Thus, the TAG ID field which is optional can be added to related RRC signalling messages for identifying SCells to which TAG they are allocated, while the TAG ID field for pTAG does not need to be added per RAN2’s agreement to follow Rel-10 principle [2]. Consequently, both Alt 1-1 and Alt 1-2 need the optional TAG ID field in RRC signalling message. In other words, SCell can be configured with or without TAG ID field. If SCell is configured without TAG ID field, which is same as Rel-10 principle, it is considered that this SCell shares the same TA value as PCell does. It should be noted that such understanding can be applied to both Rel-10 SCells and Rel-11 SCells in pTAG, because RAN2 agreed that timing advance maintenance and the timing reference cell for pTAG should follow Rel-10 principles [2]. Hence, if a TAG ID field is configured to indicate all SCells which belong to pTAG or sTAG, as proposed in [3], the SCells in pTAG will then be configured with a TAG ID, which does not follow Rel-10 principle, where TAG ID is not to be signalled. Moreover, additional signalling overhead (i.e. additional TAG ID field) is introduced in RRC signalling for SCells of pTAG.
Comparing Alt 1 and Alt 2, we prefer Alt 1 as it reduces signalling overhead and maintains better backward compatibility.
Proposal 2: When a SCell is configured to pTAG, the TAG-ID for this SCell is not signalled to UE.
2.1.2 TAG ID allocation for sTAG

The sTAG only contains one or multiple SCells which do not share the same TA with PCell. These SCells cannot associate to a default sTAG due to the need of activation/deactivation and potential TAG change. Thus, it is obvious that TAG ID for SCell’s sTAG should be signalled to UE. In this case, a TAG-ID field included in RRC signalling for TAG configuration should be signalled to UE, which aims to allocate sTAG index for the concerned SCell.
Furthermore, RAN2 has agreed that the reserved bits 01, 10 and 11 of TAC MAC CE can be used to identify sTAG indices [1], which should be corresponding to the same order as TAG ID indicated in RRC signalling.
Proposal 3: When a SCell is configured to sTAG, the TAG-ID for this SCell is signalled to UE.
2.2 Handling TAT configuration for empty TAGs
Since PCell cannot be deactivated and removed from pTAG, the pTAG is always not empty. Therefore, the scenario where the last serving cell is removed from its TAG does not need to be considered for pTAG.
Based on the agreement from the previous meeting [2], TAT of the TAG should not be running upon removal of the last SCell from a sTAG. It is for further study whether it will be achieved by deconfiguring the TAT or by stopping the TAT.

The followings are two alternatives about TAT configuration for empty sTAG.
Alt 2-1: When the last SCell of sTAG is removed, its associated TAT is deconfigured.
Alt 2-2: When the last SCell of sTAG is removed, its associated TAT is stopped.

For Alt 2-1, if the last SCell of sTAG is removed, its associated TAT should be deconfigured for its configuration release. The TAT should be reconfigured and started when any SCell is added and activated in the empty sTAG concerned.
For Alt 2-2, sTAG’s TAT is still maintained even if this sTAG becomes empty. Since a new SCell may be added to this sTAG, e.g. in order to increase data transmission, and TAT configuration is not expected to change frequently, the original setting of its TAT may be reused. In this case, the TAT may also be restarted without reconfiguration. This can avoid additional signalling overhead and delays due to RRC reconfiguration procedure. Although one may argue that maintaining the TAT configuration (i.e. TimeAlignmentTimer IE) for an empty sTAG may consume some memory, it is actually not an issue because this would require only 3 bits [4], which is a very low overhead for UE.
Based on above discussions, we prefer Alt 2-2 and propose that TAT of sTAG should be stopped rather than be deconfigured upon the last SCell of this sTAG is removed.

Proposal 4: When the last SCell of sTAG is removed, the TAT associated with this sTAG should be stopped.
3 Conclusion
In this contribution, we have discussed a few open issues of TAG configuration and related handling. Based on the detailed analysis provided, we suggest that following proposals are considered and agreed:
Proposal 1: It is not necessary for eNB to configure TAG ID for PCell.
Proposal 2: When a SCell is configured to pTAG, the TAG-ID for this SCell is not signalled to UE.
Proposal 3: When a SCell is configured to sTAG, the TAG-ID for this SCell is signalled to UE.
Proposal 4: When the last SCell of sTAG is removed, the TAT associated with this sTAG should be stopped.
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