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Discussion and decision 
1 Introduction 
In this contribution, we discuss the issue of TA grouping change. In particular, we present the motivation for TA grouping change and discuss the information needed to facilitate TA grouping change by the network.
2 Motivation for TA grouping change
In our understanding the main reason for considering TA grouping change is Scenario 5 (frequency selective repeaters). For example:
· At time t1, assume the UE is located in the macro’s F1 and F2 coverage only, and Cell 1@ f1 and Cell 2@ f2 are aggregated: 

· TA group 1 = {Cell 1@f1, Cell 2@f2}
· At time t2, assume the UE moves into the repeater’s F2 coverage:
· TA  group 1 = {Cell 1@f1}, TA group 2 = {Cell 2@f2}
We note that for Scenario 5, it is expected that on only a small percentage of UEs are under the coverage of the frequency selective repeater, i.e. only a small percentage of UEs require multiple TA.
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Figure 1: Scenario 5
In addition, for Scenario 2 and Scenario 3, RAN4 [1] concluded that the timing difference for the strongest paths is less than 0.52 us (one timing advance step) for 97-98% of the cases and always less than 2.5 us, i.e. about 2-3% of the cases require the support of multiple TA.

One can argue that TA grouping change can be avoided if the network always configures multiple TA groups based on its knowledge of the deployment scenario. However in our view, always configuring multiple TA groups can be expensive especially if only a small percentage of UEs require it as mentioned previously:
· RACH procedure for the SCell concerned needs to be carried out by all UEs even though a majority of them do not need it
· This means a waste of PDCCH, PRACH and RA preamble resources as well as unnecessary latency for the majority of UEs 
Given the deployment scenarios of interest, semi-static UE-specific TA grouping change (by RRC) should be supported.
Proposal 1: Semi-static UE-specific TA grouping change (by RRC) should be supported.
3 Information available to facilitate TA grouping change
For Scenario 2, 3 and 5, we note that whether or not an SCell requires a different TA group may be unknown to both eNB and UE at least at initial SCell configuration. In certain cases, it may be possible for the UE to tell there might be a need for multiple TA by measuring the DL timing difference between the two carriers [2]. However, this doesn’t work for asymmetric DL/UL paths, e.g. in the case where DL or UL only repeater is deployed. 
Observation 1: UE assistance information cannot indicate the need for TA grouping change for deployment scenarios involving asymmetric DL/UL paths, e.g. in the case where DL or UL only repeater is deployed.
In the absence of sufficient information at the eNodeB, we examine the options available for the network.
At initial SCell configuration, there are two options:
· Option 1: Configure multiple TA group by default. Initiate RACH procedure on the SCell to find out if multiple TA is required. If not needed, reconfigure to single TA group

· Option 2: Configure single TA group by default. Rely on network implementation to determine if multiple TA should be configured. If needed, reconfigure to multiple TA groups

For option 2, we have the following observations:
· There is some UL multi-user interference initially but the extent of the interference should be small (since only a small number if UEs are not aligned) and can be eliminated after reconfiguration of TA group. 

· The performance impact is only limited to SCell that requires a different TA (reduced rate but no outage since PCell is still operational).

In our view, both options can work and it is up to network to decide which option to implement.
Proposal 2: At initial SCell configuration, it is up to the network to decide if multiple TA should be configured.
During the lifetime of SCell configuration:
· eNB is able to measure UL signals (SRS, PUCCH, PUSCH) and adjust TA by sending TA command

· It is a reasonable assumption that the network can detect the need for TA group reconfiguration (e.g. when the time difference of the UL signals between two cells becomes too large or too small for a period of time)

Proposal 3: During the lifetime of SCell configuration, rely on the network implementation to detect the need for TA group reconfiguration.
4 Conclusions
In this contribution, we discussed the issue of TA grouping change and have the following proposals and observation:
Proposal 1: Semi-static UE-specific TA grouping change (by RRC) should be supported.
Observation 1: UE assistance information cannot indicate the need for TA grouping change for deployment scenarios involving asymmetric DL/UL paths, e.g. in the case where DL or UL only repeater is deployed.
Proposal 2: At initial SCell configuration, it is up to the network to decide if multiple TA should be configured.
Proposal 3: During the lifetime of SCell configuration, rely on the network implementation to detect the need for TA group reconfiguration.
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