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Discussion and Decision
1 Introduction 
The scenarios to apply multiple TA have been discussed in RAN2#73bis meeting. Almost all the companies had the common understanding that multiple TA should be used in the scenarios shown in table 1.1[1], including the RRH/repeater scenarios. But there is no conclusion on whether group TA is needed or not and how the group should be organized. This document tries to analyse these two issues based on these scenarios.
Table 1.1

	#
	Description
	Example

	2
	For the uplink, F1 and F2 are in the different bands.
	
[image: image1.emf]

	3
	For the uplink, F1 and F2 are in the different bands.
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	4a
	For the uplink, F1 and F2 are in the same band.
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	4b
	For the uplink, F1 and F2 are in the different bands.
	

	5a
	For the uplink, F1 and F2 are in the same band.
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	5b
	For the uplink, F1 and F2 are in the different bands.
	


2 Discussion
2.1 Is it needed to introduce TA grouping?
Since all the SCell in Rel-10 has a same TA as that in PCell and all the cells can be seen as a group, the concept of group is already there. We do not see any strong reason to object the introduction of group in Rel-11 for backward compatibility. Without TA gouping, the performance may decrease when UE moves to Rel-11 from Rel-10, e.g., in scenario#2 when uplink is intra band. 
Proposal 1: Group is needed in multiple TA.
2.2 TA grouping Initiation
RAN2 has agreed a working assumption that scenario#2/3/4a/4b/5a/5b need to support multiple TA. Therefore, how to groug serving cell is discussed below scenario by scenario:

RAN4 has indicated in most cases one TA is sufficient in Scenario#2/3, but 3-5% of cases might require multiple TA depend on radio condition of UE’s location. eNB could assume single TA or multiple TA when a new cell is added initially without any UL measurement. However, single TA assumption is more aggressive than multiple TA because UE could suffer UL data loss and interfere other UE if assumption isn’t right. So it is better to assume multiple TA conservatively for new added cell initially in these two scenarios which could be pre-configured by OAM if the new cell belongs to a new band. 
Proposal 1: In Scenario#2/3, cell in different band should be assumed in different TA group initiatially.

For scenario#4a and #4b, RRH is deployed in F2. Majorities think multiple TA exists in these scenarios due to non-collocated antennas. However it is not concluded whether multiple TA is always needed in these scenarios. Is there possible to share a single TA when RRH is located close to the eNB or UE is in the location which has similar distance both to RRH and eNB? To make eNB simplicity, we believe it is sensible to initially configure multiple TA when new cell in RRH is added which could be pre-configured in eNB.
Proposal 2: In Scenario#4a/4b, cells in RRH and Macro should be assumed in different TA group initiatially.

For scenario#5a and #5b, repeater is deployed in F2 and multiple TA could happen in the coverage of repeater. eNB can not detect whether UE is under the coverage of repeater because of repeater is transparent to eNB and UE. Due to transparency of repeater, eNB should be pre-configured if repeaters are deployed within its coverage to intiate multiple TA configuration.

Proposal 3: eNB should be pre-configured if repeaters are deployed within its coverage.
Although whether multiple TA is needed depends on the position of UE, eNB can not decide UE’s location without UE’s feedback when a new cell is added. In order to make sure success of UL transmission and avoiding inter-UE interference, we think eNB should config multiple TA when a new cell is added in which repeater depolyed.  
Proposal 4: In Scenario#5a/5b, cells in which repeater is depolyed could be assumed in different TA group from that in Macro initiatially.
Based on above analysis, without UL measurement, we think TA grouping should be pre-configured initially in all scenarios. Although in some case depends on UE’s lcoation, this strategy is conservative but safety to UL transmission and interference avoidance.
Proposal 5: Initial TA grouping should be configured semi-stactically in all scenarios. 
2.3 TA grouping adjustment
UE will perform RACH based on initial TA grouping and one exact TA value could be obtained. After that, UE will start UL transmission dynamically (e.g. PUSCH) and periodically (e.g. periodic SRS). Based on time of arrival measurement on these signals, eNB is possible to adjust the intial grouping. e.g. eNB may find out UE only need configured single TA when UL transmission from different cells in one TTI arrive eNB at the same time and eNB could organize them into a group. However, the time of arrival measurement is not possible when the cells are deactivated. After TAT expriy, UE may fallback to initial TA grouping again to obtain the intial TA. 
Proposal 6: RAN2 is kindly asked to discuss the grouping TA adjustment method. 
3 Conclusion 
According to the analysis described above, we propose that:
Proposal 1: Group is needed in multiple TA.
Proposal 2: In Scenario#4a/4b, cells in RRH and Macro should be assumed in different TA group initiatially.

Proposal 3: eNB should be pre-configured if repeaters are deployed within its coverage.
Proposal 4: In Scenario#5a/5b, cells in which repeater is depolyed could be assumed in different TA group from that in Macro initiatially.
Proposal 5: Initial TA grouping should be configured semi-stactically in all scenarios. 
Proposal 6: RAN2 is kindly asked to discuss the grouping TA adjustment method.
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