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1 Introduction

At the RAN2#75bis meeting, the issue of TA grouping for Rel-11 CA was discussed. The agreements were as follows [1]:
	Agreements:

1 RAN2 agrees that a RA based solution is sufficient for supporting multiple timing advance in Rel-11, i.e., a TDOA based solution will not be considered further.

2 In Rel-11 the UE is not required to provide additional assistant information for managing TA groups.




It has been agreed that the open issues about TA Group (TAG) (re-)configuration should be considered [1]. In this contribution, we analyze the above issues and share our opinions.
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 the CA deployment configuration. As we pointed out in [2], the serving cell hosted by eNB and simultaneously extended by frequency selective repeater may be reallocated to another TAG in CA Deployment Scenario 5, meaning that TAG change is needed in this specific scenario.
We think that TAG configuration 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-only TAG(s).
Proposal 2: Intra-band serving cells should be configured in the same TAG if they are hosted by the same site.
2.2 TAG configuration for SCells
There are two options to decide to where TAG a newly activated SCell should be assigned to:
· Alt-1: SCell(s) should be assigned to TAG(s) based on TA value obtained by RACH (PDCCH order) for each SCell;
· Alt-2: 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 TAG configuration, which increases signalling overhead and transmission delay.
In fact, based on its CA deployment configuration, eNB can estimate whether the newly activated SCell can be assigned to new or existing TAG. If the newly activated SCell is assigned to a new TAG that does not have timing reference cell , RACH is needed for this SCell to achieve UL timing alignment. By contrast, if the newly activated SCell can be assigned to an existing TAG, which already has at least one cell for UL timing synchronization, RACH can be avoided for this SCell that can achieve UL timing alignment based on the TA value of the existing TAG.
More precisely, 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 deployment of the UE’s serving cells, 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-2 should be adopted for reducing unnecessary signalling overhead and processing latency in the TA grouping procedure. We propose that:
Proposal 3: RACH for a newly activated SCell should be performed, if this SCell is configured to the UE’s new TAG.

Proposal 4: RACH for a 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 such a 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 have to be performed for the SCell whose TA value is expected to be different from existing TAGs of UE.

Proposal 5: RACH should be supported for the activated SCell during TAG change.
Proposal 6: RACH for the activated SCell should not be performed, if this SCell is configured to the UE’s existing TAG during TAG change.

Proposal 7: RACH for the activated SCell should not be performed, if this SCell is configured to the UE’s new TAG which has been associated with a new TA value during TAG change.

2.4 Signalling for TAG configuration and reconfiguration
There are three potential signalling solutions for TAG configuration and reconfiguration.
· Alt-1: MAC CE with activation/deactivation is used to (re-)associate SCell with TAG;
· Alt-2: RAR message is used to (re-)associate SCell with TAG;
· Alt-3: RRC signalling is used to (re-)associate SCell with TAG.
In Table 1, we compare the key factors that should be considered upon the selection of the signalling methods for TAG (re-)configuration.
Table 1: Comparison among different signalling methods for TAG configuration and reconfiguration.
	
	Alt-1
	Alt-2
	Alt-3

	Latency
	Low
	Low
	High

	Overhead
	Low
	Low
	High

	Reliability
	Medium
	Low
	High

	Support TAG (re)configuration without RACH for SCell
	Yes
	No
	Yes

	Handling layer
	MAC
	MAC
	RRC


It is obvious that the signalling latency of MAC level signalling (Alt 1/2) is shorter than RRC signalling (Alt 3). Further, the signalling overhead of MAC level signalling is also lower than RRC signalling. Therefore, MAC CE is more suitable for the scenarios where frequent TAG changes are needed, for example when UE moves across macro and a few repeaters in Scenario 5.
If TAG configuration is carried by MAC CE with activation/deactivation, its reliability is same as the signalling of SCell activation/deactivation. Although MAC CE is less reliable than RRC signalling, the eNB should be able to detect a missing TAG assignment in a similar way as it detects a missing activation/deactivation command in Rel-10. Thus, since the reliability level of signalling SCell activation/deactivation information is considered as acceptable in current specification, it is not a critical concern for Alt-1 (MAC CE with activation/deactivation).

If RACH is not performed for a SCell when that SCell is (re)assigned to the UE’s existing TAG, RAR message including TAG configuration information can not be used, as RAR message can only be delivered in RA procedure. In other words, TAG index allocation can not be separated from RA procedure in this case. As suggested in Section 2.2, RACH should not be performed if the SCell is configured to an existing TAG. Hence, Alt-2 (RAR message) is unable to support TAG configuration/reconfiguration without RACH for SCell.
When a newly activated SCell is configured to the existing SCell-only TAG, UL timing alignment should be obtained by reusing TA value of this existing SCell-only TAG. In other words, a newly activated SCell can be assigned to existing TAG without RACH upon its activation. This implies that the activation of SCell and its TAG allocation can be indicated to UE at the same time for reducing signalling overhead and processing delay. On the other hand, RACH for a newly activated SCell should be performed, if this SCell is configured to the UE’s new TAG. More specifically, eNB should initiate PDCCH ordered RACH to UE for obtaining TA value of this new TAG, which is aim to achieve UL timing alignment. In this case, where RACH should be performed for the SCell, the new TAG configuration of this SCell and its activation should be also indicated to UE at the same time, for achieving similar benefits as in the RACH-free case. Based on the above analysis, using MAC CE with activation/deactivation can support TAG configuration with/without RACH.
Moreover, since TA maintenance is handled by the MAC layer, it is reasonable that TAG (re)configuration is also operated by the MAC layer. Based on the above discussions, we think it is appropriate to use MAC CE with activation/deactivation for informing UE to which TAG its newly activated SCell is assigned.

Proposal 8: MAC CE with activation/deactivation should be used for informing UE to which TAG its newly activated SCell is assigned.

Proposal 9: MAC CE should be used for informing UE to which TAG the SCell is assigned during TAG change/reconfiguration.
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-only TAG(s).
Proposal 2: Intra-band serving cells should be configured in the same TAG if they are hosted by the same site.
Proposal 3: RACH for a newly activated SCell should be performed, if this SCell is configured to the UE’s new TAG.

Proposal 4: RACH for a newly activated SCell should not be performed, if this SCell is configured to the UE’s existing TAG.
Proposal 5: RACH should be supported for the activated SCell during TAG change.

Proposal 6: RACH for the activated SCell should not be performed, if this SCell is configured to the UE’s existing TAG during TAG change.

Proposal 7: RACH for the activated SCell should not be performed, if this SCell is configured to the UE’s new TAG which has been associated with a new TA value during TAG change.

Proposal 8: MAC CE with activation/deactivation should be used for informing UE to which TAG its newly activated SCell is assigned.

Proposal 9: MAC CE should be used for informing UE to which TAG the SCell is assigned during TAG change/reconfiguration.
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