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Discussion and Decision
1 Introduction
In Rel-10 the pathloss reference can either be the downlink of the PCell or of the SIB2 linked Scell. And the Pcell is the DL timing reference in Rel-10, where only one TA is always used. In Rel-11, inter-band uplink carrier aggregation shall be supported, including the case where RRHs and/or frequency selective repeaters will be used. So support for multiple TA groups has to be introduced. This document discusses the selection of pathloss reference and DL timing reference. In particular, it has already been agreed that in Rel-11 the DL timing reference for the TA group including the Pcell will be the same as for Rel-10 (i.e. the Pcell) [1], so this document only addresses the pathloss reference and the DL timing reference for TA groups not including the Pcell.
2 Discussion
2.1 Pathloss reference

First of all, according to [2], the DL CC for pathloss estimate should be in the same frequency band as the UL CC. 
Observation 1: The pathloss reference for an UL SCC should be in the same band as the UL SCC. So the downlink of the PCell cannot be the pathloss reference for UL SCells in other bands.
Secondly, there seem to be two main scenarios for the definition of the pathloss reference: 

· the case where no RRHs are used for the aggregated CCs (or, which is the same, the case where ALL the aggregated CCs are using the same RRH) and

· the case where only part of the aggregated CCs are using some RRH (e.g. to improve the throughput at hot spots, like in the carrier aggregation deployment scenario #4 in Annex J in [3])
An example of the first case is shown in figure 2.1 (referring to deployment scenario #3 in [3]), where it can be assumed that F1 is frequency of the Pcell and F2 is in a different band. According to the Observation 1 it’s reasonable that the pathloss reference for the UL SCell is the SIB2 linked Scell. Note however that this holds true as long as it will be confirmed that SIB2-linking can only link DL and UL CCs in the same band.
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Figure 2.1

Observation 2: (If it will be confirmed that SIB2-linking can only link DL and UL CCs in the same band) the SIB2 linked Scell can always be set as pathloss reference for an UL SCell, when the Scell is not a hot spot realized through a RRH.
An example for the second case, where a hot spot is realized through a RRH, is shown in figure 2.2. Also in this case it can be assumed that F1 is frequency of the Pcell, for both UE1 and UE2, while in both cases the aggregated Scell is the one handled by the RRH. For UE2, which is in the center of the hot spot, it’s again reasonable that the SIB2 linked Scell is set as the pathloss reference for the UL Scell. But for UE1, which is at the edge of the hot spot, downlink control signaling on F2 could probably be degraded (because sent with reduced transmission power to control downlink interference, as described also in Section 9A.2.1 in [3]). In this case, the pathloss estimation for UL transmission on F2 would not be reliable enough; if the SIB2 linked Scell is used as the pathloss reference. And of course Pcell can’t be set as pathloss reference either, because Pcell and Scell may be of different bands and in any case the propagation distance would change and then the pathloss would be quite different. 
Observation 3: In some cases, e.g. when the Scell is a hot spot realized through a RRH, neither the Pcell nor the SIB2 linked Scell can be set as pathloss reference for an UL SCell.
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Figure 2.2

If the UE can’t calculate the correct pathloss, it can’t calculate the transmission power of a random access preamble, so the RACH procedure can’t be performed. To allow UL transmission on a Scell where RACH is configured, there needs to be at least one SCell in the same band (and transmitted by the same location) which is not interfered and which could then provide a suitable pathloss reference. 

Proposal 1: The pathloss reference to allow UL transmission on a Scell (which is not in the TA group including the Pcell) shall be the downlink of one SCell in the same band, but not necessarily the SIB2-linked Scell. The eNB shall explicitly indicate which Scell provides the pathloss reference in (re)configuration messages. 
2.2 DL timing reference
Only one DL timing reference is needed in Rel-10, because only one TA is used. For Rel-11, the concept of ‘TA group’ (i.e. a group of cells sharing the same TA) has been agreed, so only one DL timing reference per TA group will be needed.

Observation 4: Only one DL timing reference per TA group is needed.
DL timing reference would be used for initial RACH and UL timing adjustment. For the selection of the DL timing reference for a TA group not including Pcell, there are two choices: one is the Pcell and the other is one of the downlink Scells in the TA group.

If Pcell is chosen as the reference, in some cases (e.g. when a hot spot is realized through a RRH, as for the ‘pathloss reference’ case) there might a problem, as in the example shown in figure 2.3. In this case the coverage of the Pcell (F1 in figure 2.3) is very large, e.g. 100km radius, while the hot spot realized through a RRH (F2 in figure 2.3) is only 10km, at the edge of the Pcell. UE1 is configured with carrier aggregation with F1 and F2, while UE2 will access F2 from IDLE. So the RACH procedure on F2 is initiated both by UE1 and UE2. If Pcell is set as the DL timing reference for UE1 (to perform the RACH procedure on F2), UE1 would have a large initial TA, and then a corresponding preamble format. On the other hand, UE2 would have a short initial TA. This would mean that the preamble formats for UE1 for UE2 for performing the RACH procedure in the same cell would have to be different. And this does not look reasonable. 
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Figure 2.3

Observation 5: Pcell cannot always be set as the DL timing reference for initial RACH timing.
On the other hand, to provide the DL reference for initial RACH timing on a SCell, one of the downlink SCells in the TA group would be reasonable (and RACH should be performed after such Scell is activated).
Also to provide the DL reference for UL timing adjustment for the SCells in the TA group, it seems reasonable to set one of the downlink SCells as DL timing reference. Considering that Scells can be de-configured when needed, if the Scell set as DL timing reference is deleted, some fall back mechanism would have be considered and specified. The most straightforward solution is that the same ‘special’ downlink Scell set as ‘pathloss reference’ is also set as ‘DL timing reference’, and that this specific Scell is kept configured until the whole TA group is deleted. 
Proposal 2: The same ‘special’ Scell set as pathloss reference shall be set as DL timing reference for MTA.
2 Conclusion
According to the analysis above, we propose that:
Proposal 1: The pathloss reference to allow UL transmission on a Scell (which is not in the TA group including the Pcell) shall be the downlink of one SCell in the same band, but not necessarily the SIB2-linked Scell. The eNB shall explicitly indicate which Scell provides the pathloss reference in (re)configuration messages.
Proposal 2: The same ‘special’ Scell set as pathloss reference shall be set as DL timing reference for MTA.
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