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1 Introduction

At the RAN2#75 meeting, the issue of TA groups for CA in Rel-11 was discussed. The agreements were as follows [1]:
	Agreements:
=> Agree the UE does not need to support execution of 2 parallel RACH procedures in parallel.
=>The UE does not initiate a RA procedure on a SCell in case of new UL data.
=> We need to support TAG change except for Pcell.

=> So far no strong need identified for additional assistance information from UE. Discussion can continue.


However, the open issue about TA group configuration and handling should be considered [1]. In this contribution, we analyze the above issue of TA group (TAG) configuration and handling, and share our opinions in the context of Rel-11.
2 Discussion

2.1 TAG configuration based on eNB deployment
As discussed in [2], cell specific TA grouping scheme can be used in CA Deployment Scenarios 1, 2, 3 and 4, based on CA deployment configuration. The serving cell hosted by eNB and simultaneously repeated by frequency selective repeater may be changed to another TA group in CA Deployment Scenario 5, meaning that TAG change is needed in this specific scenario. However, in Scenario 5 the eNB may not be able to know the existence of repeaters, meaning that the TA information may not be available in advance [3].
Repeaters are usually deployed in areas suffering bad signal quality, such as at cell edge or in shadowed buildings. We agree that the number of UEs served by repeaters is lower than the number of UEs served by normal cells [3]. Considering signalling overhead, we think it is reasonable that cell specific TA grouping scheme based on eNB’s deployment configurations is sufficient for initial configuration of UE’s TAGs. When the CA deployment configurations of eNB is changed due to, for example change of site locations, switching from intra-band to inter-band, etc, the configuration of TAGs should be updated according to the latest status.
Proposal 1: CA deployment configurations (such as site location, type of bands, etc) of the eNB should be considered for initial configuration of PCell/SCell(s) TAG(s).
Proposal 2: Intra-band serving cells should be configured in the same TA group if they are hosted by the same site.
2.2 TAG configuration for SCells
There are three options to decide which TAG a newly activated SCell should be assigned in:
· Alt-1: SCell(s) should be assigned to TAG(s) based on TA value obtained by RACH (PDCCH order) for each SCell.

· Alt-2: SCell(s) should be assigned to TAG(s) only based on CA deployment configurations of the eNB.
· Alt-3: RACH should be performed for SCell(s) assigned to a newly created TAG, while no RACH is needed for SCell(s) assigned to an existing TAG with the aid of CA deployment configuration (such as site locations, type of bands, etc) of the eNB.
For Alt 1, RACH is needed for every newly activated SCell in order to obtain TA value as the UL timing reference information for TA group configuration, which increases signalling overhead and transmission delay.
Recall that in Scenario 5 TAG change may be needed. In this case, RACH may be needed in TAG change procedure to obtain TA value of serving cell hosted by eNB and repeater. However, Alt-2 can not support RACH for SCell to obtain TA value, which is not a reliable way for TAG configuration.

In fact, eNB may estimate whether the newly activated SCell can be assigned to new or existing TAG based on its CA deployment configuration. If the newly activated SCell is assigned to a new TA group that does not have timing reference cell, RACH is needed for this SCell to achieve UL timing alignment. Otherwise, if the newly activated SCell can be assigned to an existing TAG which already has a cell for timing reference, RACH can be avoided for this SCell that may achieve UL timing alignment based on the timing reference cell in the existing TAG.
In other words, RACH can be avoided, if this new activated SCell is in the same intra-band and hosted by the same site as other SCell(s) in the existing TAG concerned. Thus, based on the UE’s serving cells’ deployment, the eNB can decide whether a new or existing TAG should accommodate the newly activated SCell of the UE.
As analyzed above, we prefer that Alt-3 should be adopted for reducing unnecessary signalling overhead and processing latency in the TA grouping procedure. We propose that:
Proposal 3: RACH for newly activated SCell shoud be performed, if this SCell is configured to the UE’s new TAG.

Proposal 4: RACH for newly activated SCell should not be performed, if this SCell is configured to the UE’s existing TAG.
2.3 TAG change Handling
The eNB can adjust the TA value of UE’s serving cell based on signals received from different sites (e.g. hosted by eNB, RRH). As discussed in [2], in Scenario 5 the UE’s UL signals in the same serving cell are simultaneously transmitted through multiple paths to both eNB and repeater. Considering Scenario 5, reconfiguration of TAGs may be needed. 
More explicitly, the TA value of serving cell may change significantly (due to for instance UE’s mobility from macro to repeater area), which therefore becomes significantly different from the original value that has been bound for other serving cells in the same TAG concerned. If above mentioned case happens, eNB should relocate this TA-changed serving cell to other existing TAGs, or to a newly created TAG, based on the new TA value which can be derived for example through RACH or proprietary algorithms. Thus, it is reasonable to allow eNB to reconfigure TAGs, if it is capable of realizing that the TA value of serving cell is no longer consistent with its current TAG.
Since the variation of TA value may exceed the maximum adjustable range of TA command, eNB may not always be able to adjust the TA value through TA command or by reconfiguring TAGs without RACH. To obtain initial UL timing alignment for a SCell in this case, RACH may be performed for the serving cell whose TA value is expected to be different from existing TAGs of UE.

Proposal 5: RACH should be performed for activated SCell during TAG change, if eNB can not detect the correct TA value of this SCell.
Moreover, in order to support efficient TAG configuration and change, we think it is appropriate to use MAC CE for informing UE to which TAG its SCell is assigned.

Proposal 6: MAC CE should be used to inform UE to which TAG the SCell is assigned.

On the other hand, the change of TAG means additional signalling overhead and increased processing latency, which results in further implementation complexity. Thus, it is necessary to consider whether TAG change can be avoided via proper TAG handling to reduce cost, as to be discussed below.
2.3.1 Case 1: eNB knows the existence of repeater

Case 1-1: A repeater exists.
In this case, a few options may be considered for TAG handling:
· Alt-1: The eNB can configure the TAG for the SCell served by repeater through UE’s measurement report on DL time difference information of that SCell.

· Alt-2: The eNB can configure the SCell served by repeater to new or existing TAG based on TA value obtained via RACH for this SCell.
· Alt-3: The eNB can configure the SCell hosted by eNB and repeater to a specific TAG that only contains SCells hosted by the same sites in the same band as this SCell.

For Alt-1, new signalling for requesting the UE to send DL time difference and relative configuration information would be needed in Rel-11, which increases signalling overhead, processing complexity and additional standardisation efforts. TAG change may be needed in Alt-1.
For Alt-2, RACH and additional signalling for TAG handling are needed, which increases signalling overhead. Moreover, since it has been agreed that UE does not need to support execution of two parallel RACH procedures, Alt2 will bring a higher implementation complexity as the multiple RACH procedures have to be activated orthogonally in time domain. Similar to Alt-1, TAG change may also be needed in Alt-2.
Compared with Alt-1 and Alt-2, Alt-3 may help to avoid potential TAG change, since the SCell hosted by eNB and repeater is assigned to a specific TAG that only contains SCells hosted by the same sites in the same band. The down side is that an additional TAT is needed for the said TAG.
Case 1-2: No repeater exists.
Since there is no repeater exists, the eNB can configure all UEs’ SCells based on their CA deployment configurations. No TAG change is needed in this case.
Observation 1: If eNB knows whether repeater exists, TAG change can be avoided by Alt 3 above.
2.3.2 Case 2: eNB does not know the existence of a repeater

In this case, the eNB should not preclude the scenario where a repeater exists in the network, meaning that TAG change may be needed.

As discussed in [2], eNB can initially configure PCell and SCells into TAGs based on their deployment configuration, and reassign a SCell to an existing or newly created TAG if eNB believes that TA values of this serving cell is different from its original TAG.

Observation 2: If eNB does not know whether a repeater exists, TAG change may be needed in TAG handling.
Proposal 7: Whether TAG change can be avoided for the SCell hosted by eNB and known repeater should be left to eNB implementation.
3 Conclusion
In this contribution, we have discussed the TAG configuration and handling issues. Based on the detailed analysis provided, we suggest that following proposals are considered and agreed by RAN2:
Proposal 1: CA deployment configurations (such as site location, type of bands, etc) of the eNB should be considered for initial configuration of PCell/SCell(s) TAG(s).
Proposal 2: Intra-band serving cells should be configured in the same TA group if they are hosted by the same site.
Proposal 3: RACH for newly activated SCell shoud be performed, if this SCell is configured to the UE’s new TAG.

Proposal 4: RACH for newly activated SCell should not be performed, if this SCell is configured to the UE’s existing TAG.
Proposal 5: RACH should be performed for activated SCell during TAG change, if eNB can not detect the correct TA value of this SCell.

Proposal 6: MAC CE should be used to inform UE to which TAG the SCell is assigned.

Proposal 7: Whether TAG change can be avoided for the SCell hosted by eNB and known repeater should be left to eNB implementation.
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