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1 Introduction
As Rel-10 CA using a single TA is extended to multiple TAs in Rel-11 CA, how to form the timing reference and pathloss reference in multiple TAs needs to be discussed.
This document discusses forming the timing reference and pathloss reference in multiple TAs.
2 Timing reference
In Rel-10 CA, the following principles are assumed for operating a single TA.

· (1) Reference for the initial RACH timing is the Pcell DL timing (in accordance with Rel-8/9).

· (2) Reference for TA update (from the TAC MAC CE) is the current UL timing (in accordance with Rel-8/9).

· (3) Reference for timing lock is the Pcell DL timing.
In multiple TAs, those principles can be applied to the TA group containing the Pcell. 

Proposal 1: For the TA group containing the Pcell, the timing reference should remain same as Rel-10

For the TA group not containing the Pcell,  

(1) Reference for the initial RACH timing

The RA preamble timing is the DL timing + zero offset and the initial UL timing is the DL timing + the offset received from the RA response. Considering that the propagation delays are different for the different TA groups due to the different environments, it seems logical that the reference for the initial RACH is the Scell DL timing within the TA group the RACH is intended for. For simplicity and commonality with Rel-8/9/10, it would be nice that this reference is the Scell DL timing linked with the Scell UL where the RA preamble was sent.

Proposal 2: For the TA group not containing the Pcell, the reference for the initial RACH timing is the Scell DL timing linked with the Scell UL where the RA preamble was sent.

(2) Reference for TA update in the TA group not containing the Pcell
The UL timing by the TA update is the current UL timing + the offset received from the TAC MAC CE. Therefore, there is no issue about the reference as in Rel-10.

(3) Reference for timing lock in the TA group not containing the Pcell.
There are requirements in RAN4 that the UE shall follow the frame timing change of the connected eNB [1]. It implies that the DL timing changes should be reflected in the UL timing being used.
From RAN4 LS [2], it was stated that since there is a single TA in Rel-10, the Pcell DL can be used as the reference for timing lock in Rel-10. However, it was not mentioned if the Pcell is still possible in the CA scenarios requiring multiple TAs.

From our view, considering the timing changes may be different for the different TA groups (i.e., according to CA spectrum scenarios and deployment scenarios), it seems logical that reference for timing lock should be the Scell DL timing within the TA group the UE locks its uplink timing for. In addition, it would be also nice that the Scell DL timing with the Scell UL where the RA preamble was sent becomes the reference for timing lock for simplicity.
In Rel-10 CA, there is no RLM for the Scell. Unless RLM for the Scell is introduced in Rel-11, it may imply that the Scell may not be reliable as the timing reference. However, it is still believed in Rel11 that the interference by the uplink transmission with the timing misalignment can rely on the sensible eNB control. Anyway, since it is more a RAN1/4 issue, it seems to need to be verified by RAN1/4 whether the reference for timing lock can be the Scell DL timing without RLM.
Proposal 3: For the TA group not containing the Pcell, the reference for timing locking is the Scell DL linked to the Scell UL where the RA preamble was sent. It needs to be verified by RAN1/4 whether the Scell DL can be used as the reference for timing lock without RLM.
3 Pathloss reference
In Rel-10 CA, the following rule was agreed for the pathloss reference
· Pathloss reference is configurable between (1) SIB2 linked DL CC or (2) Pcell DL.
As RAN4 informed that the DL CC for pathloss estimation should be in the same frequency band as the same frequency band as the UL CC [3], (1) SIB2 linked DL CC as the pathloss reference is required.

In addition, in order to support heterogeneous deployment where the pathloss estimation from some serving cells may not be reliable enough, (2) designating the Pcell DL to the pathloss reference is also used considering the serving cell’s ULs are all from the same band as the Pcell DL in Rel-10.
In multiple TAs, as the timing reference, the rule above can be applied to the TA group containing the Pcell.
Proposal 4: For the TA group containing the Pcell, the pathloss reference should remain same as Rel-10

For the TA group not containing the Pcell,
(1) SIB2 linkage

Considering the different pathloss estimation may be experienced in different frequency bands/deployments, SIB2 linked DL pathloss reference should be supported as in Rel-10.

Proposal 5: For the TA group not containing the Pcell, the SIB2 linked DL pathloss reference should be supported.
(2) heterogeneous deployment
The following scenarios can be considered for the heterogeneous deployment in CA requiring multiple TAs
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Figure 1. the heterogeneous deployment in CA requiring multiple TAs, 1) assumed RRH1 and RRH2 are from the same RRH and 2) assumed that f2 and f3 are in the same band while f1 and f2/3 require different TA from RAN4 LS [4] that even for the CA deployment scenario 2 and 3, timing differences or 1-5 TA steps could occur in 2-3% the area)
(a) two cells in the TA group not containing the Pcell (TA group 1= f1 cell (Pcell) and TA group 2= RRH1 cell and RRH2 cell)

In this case, there is the interference issue on f2. Thus, the pathloss estimation from the RRH1 cell may not be reliable enough. If the Pcell DL is designated to the pathloss reference for the RRH1 cell, the pathloss estimation may not be accurate because of different pathloss in different frequency bands. Thus, for this case, it would be useful to designate the pathloss reference to the cell in the same TA group, e.g., RRH2 cell in the above example.
(b) one cell in the TA group not containing the Pcell (TA group 1=f1 cell (Pcell) and TA group 2=RRH1 cell)

As compared with (a), there is no other cells to be used as the pathloss reference for RRH1 cell in the same TA group. Thus, there is no other means than designating the Pcell DL to the pathloss reference for the RRH1 cell.
If the CA aggregation (a) is considered realistic, it seems useful to enable to configure the other cell in the same TA group as the pathloss reference.

If the CA aggregation (b) is considered realistic, it seems to need to verified by RAN1/4 whether designating the cell in the different TA group (i.e., Pcell) is possible.
Proposal 6: For the TA group not containing the Pcell, it is proposed to enable to configure the other cell in the same TA group as the pathloss reference for the CA aggregation (a) if considered realistic.
Proposal 7: For the TA group not containing the Pcell, it is proposed to ask to RAN1/4 whether designating the cell in the different TA group as the pathloss reference is possible for the CA aggregation (b) if considered realistic.
4 Conclusions

We discussed how to form the timing reference and pathloss reference in the CA scenarios requiring multiple TAs. It is concluded that,
for the timing reference

Proposal 1: For the TA group containing the Pcell, the timing reference should remain same as Rel-10

Proposal 2: For the TA group not containing the Pcell, the reference for the initial RACH timing is the Scell DL timing linked with the Scell UL where the RA preamble was sent.

Proposal 3: For the TA group not containing the Pcell, the reference for timing locking is the Scell DL linked to the Scell UL where the RA preamble was sent. It needs to be verified by RAN1/4 whether the Scell DL can be used as the reference for timing lock without RLM.
for the pathloss reference

Proposal 4: For the TA group containing the Pcell, the pathloss reference should remain same as Rel-10

Proposal 5: For the TA group not containing the Pcell, the SIB2 linked DL pathloss reference should be supported.
Proposal 6: For the TA group not containing the Pcell, it is proposed to enable to configure the other cell in the same TA group as the pathloss reference for the CA aggregation (a) if considered realistic.

Proposal 7: For the TA group not containing the Pcell, it is proposed to ask to RAN1/4 whether designating the cell in the different TA group as the pathloss reference is possible for the CA aggregation (b) if considered realistic.
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