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1. Introduction
As discussed in the previous RAN2 meetings, TAG configuration and reconfiguration are both supported in case of multi-TA. But the signaling for TAG configuration and reconfiguration is still open. In this contribution, we will discuss this issue and suggest adopting RRC signaling. 
2. Discussion
2.1. Signaling for TAG configuration/reconfiguration
When configuring/reconfiguring TA group for SCell, there are three signaling options:
· Opt1: RRC signaling

· Opt2: MAC  RAR

· Opt3: MAC CE (e.g. Activation/deactivation MAC CE)

For Opt1, for the TAG configuration, when eNB performs SCell addition configuration, the related TAG configuration can be configured together, according to eNB’s pre-knowledge on deployment. If eNB detects the TAG change based on uplink transmission on SCell, the TAG reconfiguration would be via RRC signaling. 
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Figure1. RRC signaling

For this option, the main advantage is to simplify the TAG reconfiguration procedure and to unify the TAG configuration and reconfiguration procedure; the disadvantage is that it is inappropriate for the very frequent TAG reconfiguration.
For Opt2, as described in [1], TAG partitioning is according to the timing advance obtained by preamble transmission. Once there is a newly configured SCell is activated, or eNB wants to obtain the SCell’s uplink timing information for TAG adjustment, eNB must trigger RA on the SCell in order to determine which TAG it belongs to. Once the TAG info is determined, related TAG information can be carried in RAR message. 
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Figure2. RAR signaling
There are some disadvantages and restrictions in this option, listed below:

1) All TAGs should have the same DL timing reference.
If eNB wants to partition TAG based on the absolute TA value obtained by preamble transmission, the downlink timing reference cell should be same for all configured cells. Otherwise, even if two SCells share the same absolute TA values, they cannot be grouped into one TAG. But for the timing reference, as analyzed in [3], using PCell as the timing reference for all TAGs, it would result preamble reception out of eNB’s detection window in some cases.
2) eNB should maintain the absolute TA for each TAG.
To determine the SCell’s TAG, the absolute TA value obtained from preamble transmission should be compared with the absolute TA value of other serving cells maintained by eNB. In Rel-10, eNB’s responsibility is only to estimate the relative TA value and inform UE, and there is no need for UE to maintain the absolute TA value by itself. This method would bring extra complexity to eNB.
3) RA load is heavy.
If eNB wants to configure TAG for one SCell, RA has to be triggered on this SCell. But for initial TAG configuration, eNB may configure SCell’s TAG according to the network deployment. In this case, RA is unnecessary and should be avoided. For TAG change, eNB could detect it based on other methods except for the RA procedure, e.g. UL transmissions, and RA could also be avoided.
4) Interaction and coordination between MAC and RRC would be introduced in eNB.
Firstly, the RAR method may only indicate the mapping between SCell and TAG, but it can not configure the other TAG related parameters, such as TAT and timing reference. Hence interaction between MAC and RRC at eNB side is needed.

Secondly, TAT configuration and timing reference should be configured before SCell RA initiation because preamble transmission needs timing reference and TAT should be started after RAR reception. This needs coordination between MAC and RRC in eNB to ensure UE can receive the TAT and timing reference configuration before RA initiation.

For Opt3, new MAC CE will be needed or the current activation/deactivation MAC CE needs to be modified in order to carry the TAG information. 
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Figure3. MAC signaling
This option is more appropriate for the frequent TAG reconfiguration than Opt1. But its disadvantage is that the reconfiguration would impact both RRC and MAC layers, and would introduce the interaction and coordination between MAC and RRC for TAG configuration, which is depicted in 4) of Opt2.
Based on the above analysis, the above three options can be compared in the following table:

Table1. Options comparison
	
	Opt1
	Opt2
	Opt3

	Specification impact
	RRC

	RRC&MAC

	RRC&MAC

	Signalling for TAG configuration/reconfiguration 
	RRC is used for TAG parameters configuration;

RRC is used for relationship between TAG and SCell (re)configuration.


	RRC is used for TAG parameters configuration;

RAR is used for relationship between TAG and SCell (re)configuration.
	RRC is used for TAG parameters configuration;

MAC CE is used for relationship between TAG and SCell (re)configuration.

	RA overhead
	Low
	High
	Low

	Signalling reliability 
	High
	Low
	Low

	Need one DL timing reference per UE
	No
	Yes
	No

	TAG Reconfiguration frequency
	Low
	High
	High


According to the above analysis and Table1, considering the frequency of TAG reconfiguration is not high, Opt1 is our preferable.

Proposal 1: It is proposed to adopt RRC signalling for TAG configuration and reconfiguration.
2.2. Relationship between TAG configuration and UE capability
In case of multi-TA, UE should support uplink data transmission on different cells with different uplink timing. It needs extra multi-TA capability to indicate the maximum number of uplink timing UE can support simultaneously. Hence, it is reasonable for eNB’s TAG configuration not to exceed it.
Proposal2: TAG number configured by eNB should not exceed UE’s multi-TA capability. 

3. Conclusion
According to the analysis in section 2, it is proposed:

Proposal 1: It is proposed to adopt RRC signalling for TAG configuration and reconfiguration.
Proposal 2: TAG number configured by eNB should not exceed UE’s multi-TA capability. 
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