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1. Introduction
One of objectives in Rel-11 carrier aggregation WI is to specify multiple timing advances in case of uplink carrier aggregation. Multiple timing advances would be required in the deployment scenario 4 and 5 in which SCell(s) is served through RRH or frequency selective repeater respectively. The main reason is the propagation path is different from PCell and SCell in these deployment scenarios and thus, it requires the different timing advance for the SCell from the PCell. When the different timing advance is supported, it should be also considered whether the same timing reference and pathloss reference can be maintained as used in Rel-10 carrier aggregation because timing reference is the PCell and pathloss reference can be configured with the PCell for SCell. Therefore, we investigate the impact on the timing reference and pathloss reference for SCell considering the deployment scenario 4 and 5. 
2. Timing reference
In LTE, the downlink receiving timing at the UE side is used when the UE apply the uplink timing advance. Specifically, transmission of the uplink radio frame at the UE side shall start 
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 seconds before the start of the corresponding downlink radio frame received at the UE side [1]. In Rel-10 carrier aggregation, downlink timing from the PCell is used as the timing reference. Since the downlink received timing is used a reference, if the UE transmit the PRACH preamble of SCell based on the downlink receiving timing from the PCell and the eNB also controls the uplink timing for the SCell based on the downlink timing from the PCell, there would be no problem even if the different timing advance is transmitted for the SCell. 
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Figure 1: Uplink-downlink timing relation.[1]
However, in LTE, the downlink receiving timing is used as another purpose as well. The downlink receiving timing is also used for maintenance of uplink timing without the signalled timing adjustment [2]. The UE can change NTA if the received downlink timing changes and is not compensated by the uplink timing adjustment. In this case, it is questionable that the downlink receiving timing from the PCell is desirable as a timing reference. 
One example situation is when the UE is moving as shown Figure 2. When the UE moves from A to B, the propagation path between the RRH and the UE is similar while the propagation path between the macro eNB and the UE changes. In this case, if the UE adjusts the uplink timing based on the downlink receiving timing from the PCell only , the uplink timing for the SCell becomes inaccurate and eventually the eNB would have to send the uplink timing advance, which will cause the signaling overhead. 
Proposal 1: the PCell should not be used as a timing reference for SCell in the different TA group. 
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Figure 2: UE’s moving in the deployment scenario 4
There seem several approaches to define the timing reference for the SCell. 

· The downlink SCell transmitting RA is used as a timing reference. 

· The eNB configure one SCell out of TA group as a timing reference. 
· Initially SCell transmitting RA is used as a timing reference and the UE can adapt the timing based on the SIB-linked downlink SCell. 
· Initially SCell transmitting RA is used as a timing reference and if it is deactivated, SIB linked downlink SCell is used. 

It seems that there is no big difference between the approaches. However, if one specific downlink SCell is decided as a timing reference, it may not be used when the designated SCell is deactivated. In that sense, we prefer the third or fourth option. 
Proposal 2: Initially downlink SCell in which RA is transmitted is used as a timing reference and then the UE can use either downlink SCell transmitting RA or SIB-linked downlink SCell. 

3. Pathloss reference

In LTE system, the UE should measure downlink pathloss to calculate the uplink transmit power. When multiple serving cells are configured, either the primary cell or SIB-linked downlink cell is used as a pathloss reference. The advantage of having the primary cell as a pathloss reference is to reduce the UE complexity by using only one downlink cell as the pathloss reference for multiple serving cells when assuming the propagation path of the multiple SCells is similar to the one of the primary cell. However, in scenario requiring multiple TA, this assumption is not valid any more because the SCell served by RRH or repeater experiences the totally different propagation path and consequently have the different pathloss. 

Therefore, for the SCell in this scenario, the eNB should not configure the primary cell as a pathloss reference for SCell in the different TA group. Furthermore, we can consider the possibility of introducing a new pathloss reference to reduce the UE complexity as used in LTE Rel-10 with the primary cell. One possible way would be that the one of SCells in the same TA group can be configured as a pathloss reference. 
Proposal 3: the eNB should not configure the PCell as a pathloss reference for the SCell in the different TA group. RAN2 further considers the possibility of introducing a new pathloss reference for SCell in the different TA group. 

4. Conclusion

In this document, we discuss the timing reference and pathloss reference when multiple TA is applied for the deployment scenario 4 and 5. 

Based on the discussion in Section 2 and 3, we would like to propose the following points. 

· Proposal 1: the PCell should not be used as a timing reference for SCell in the different TA group. 

· Proposal 2: Initially downlink SCell in which RA is transmitted is used as a timing reference and then the UE can use either downlink SCell transmitting RA or SIB-linked downlink SCell. 

· Proposal 3: the eNB should not configure the P cell as a pathloss reference for SCell in the different TA group. RAN2 further considers the possibility of introducing a new pathloss reference for SCell in the different TA group. 
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