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1 Introduction
With the reply LS from RAN1 [1], a need for multiple timing advance has been discussed and the conclusion of the discussion was to see whether the operators are in favour of the carrier aggregation deployment scenarios that requires to use the multiple timing advance. Along with it, we think it is useful to identify the RAN2 impacts by supporting multiple timing advance.
This document presents our view on the RAN2 impacts by multiple timing advance.

2 RAN2 impacts by multiple timing advance
2.1
Timing advance identification at CC addition
When a UE is configured with an additional CC, it should be aware of whether for the CC, new timing advance needs to be used or the timing advance being used by the UE is re-used. Also, if the UE is using more than one timing advance, which timing advance should be re-used for the CC needs to be identified by the UE. However, we don’t think that such an identification is supported by the existing specification. Therefore, the specification work to do this may be needed.
Observation 1: For multiple timing advance, timing advance identification at CC addition needs to be specified.

2.2
Timing advance command identification

The eNB evaluates the uplink timing by receiving the Random Access Preamble or Sounding Reference Symbols and then, requests the UE to adjust the uplink timing by transmitting the timing advance command. For multiple timing advance, we think it is logical that the timing advance command per timing advance is required. 
If the multiple timing advance are being used and the timing advance command is received, we think that the UE needs to know that the received timing advance command is applied to which timing advance. However, we don’t that such a timing advance command identification is supported by the existing specification. Therefore, the specification work to identify the timing advance command per timing advance may be needed.

Observation 2: For multiple timing advance, timing advance command identification needs to be specified.

2.3
RACH procedure required at CC addition

When the UE is configured with a CC that requires to use new timing advance, it is likely that the RACH procedure is initiated to the CC to tune the uplink timing to the CC.
The RRC connection reconfiguration procedure including mobilityControlInfo can be used for the addition of the CC that requires to use new timing advance to initiate the RACH procedure to the CC. However, it leads to unnecessary RLC and PDCP re-establishments. Alternatively, the RRC connection reconfiguration procedure without mobilityControlInfo and the subsequent PDCCH order can be used. However, we think it would not be an optimal solution in terms of delay and PDCCH load. Therefore, the specification work e.g., to minimize impacts to RLC and PDCP by the RRC connection reconfiguration procedure including mobilityControlInfo might be needed.
Observation 3: For multiple timing advance, the RRC connection reconfiguration procedure might need to be modified.
2.4
Ongoing multiple RACH procedures 
When the UE is configured with the multiple timing advance, it would be possible that there are multiple RACH procedures ongoing at certain times. For instance, a new RACH procedure by the addition of CC that requires to use new timing advance can be initiated while another is already ongoing on the exiting CC. 

Due to the fact that the current specification supports only one RACH procedure ongoing in time, however, with the current specification, the UE has to select whether to continue with the ongoing procedure or start with the new procedure according to the UE implementation. We think that it implies that the current UE behaviour is not sufficiently suitable for the multiple timing advance because e.g. multiple RACH procedures could be performed simultaneously or the suppression of the RACH procedure to the new CC may lead to the delay of use of CC. Therefore, the specification work to modify the current RACH procedure may be needed.
Observation 4: For multiple timing advance, the current RACH procedure needs to be modified.

3 Conclusions

In this document, we have observed the following RAN2 impacts by supporting multiple timing advance.
Observation 1: For multiple timing advance, timing advance identification at CC addition needs to be specified.

Observation 2: For multiple timing advance, timing advance command identification needs to be specified.

Observation 3: For multiple timing advance, the RRC connection reconfiguration procedure might need to be modified.

Observation 4: For multiple timing advance, the current RACH procedure needs to be modified.
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