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1
Introduction 
RAN#47 agreed the way forward on carrier aggregation deployment scenarios and multiple timing advance outlined in [1], which suggests that: 

· Rel-10 signalling (e.g., RRC, MAC, HARQ, CQI, SRS, …) should support aggregation of up to 5 DL CCs and 5 UL CCs, irrespective of intra- or inter-band CA.

With regards to FDD DL:

· Rel-10 should support both intra- and inter-band aggregation.

· Rel-10 should support inter-band aggregation under deployments with RRH and repeaters, i.e., with different signal reception timings across CCs of different bands.

With regards to FDD UL:

· Work on intra-band aggregation should be prioritised in RAN4 till March 2011.

· Deployment scenarios with RRH and repeaters (and hence multiple TA maintenance) should be supported when inter-band aggregation is supported, e.g., in Rel-11.

With regards to TDD:

· Work on intra-band aggregation should be prioritised in RAN4 till March 2011, for both DL and UL.

· Deployment scenarios with RRH and repeaters (and hence multiple TA maintenance) should be supported when inter-band aggregation is supported, e.g., in Rel-11.

First of all, this basically means that support of multiple TA procedure is clearly de-prioritized for Rel-10, although not yet completely excluded. 

NOTE: In our understanding this means that on one hand we don’t have to specify support of multiple TA procedures right now, but on the other hand we should try to take care that this can be done in a later phase with the lowest possible impact to the specification.
But some other considerations can be derived from the agreed Way Forward in RAN. This document briefly:

1. Describes our interpretation of the supported Carrier Aggregation scenarios after the agreed WF, in Section 2.1
2. Analyses the possible impact on RAN specs (related to the discussion on multiple TA), in Section 2.2 and 2.3
2
Discussion 
2.1
Supported Carrier Aggregation scenarios
Some observations can be derived from the agreed Way Forward on the supported carrier aggregation scenarios:

1. The need for multiple TA maintenance is clearly linked to the scenario where inter-band carrier aggregation in the UL needs to be supported. In other words, for all intra-band scenarios a single TA is considered as sufficient. This also means that (not so typical) scenarios where a RRH is used for some CCs and not for other ones, in case of intra-band carrier aggregation, are not to be supported (at least in Rel-10).
2. In inter-band carrier aggregation scenarios, only DL-biased configurations will be supported (until inter-band carrier aggregation in the UL and multiple TA procedures will be supported)
In more detail, our understanding of the carrier aggregation scenarios which can supported after the agreed Way Forward is presented in the figures below.
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Figure 2.1 Supported intra-band carrier aggregation scenarios (CC1 and CC2 are in the same band)
Figure 2.1 shows the case of intra-band carrier aggregation. It shall be possible to support carrier aggregation in both UL and DL:

· Obviously, in case of no repeaters and RRHs (Scenario 1-A)
· But also when repeaters are used, covering all the considered band (Scenario 1-B)
· And when a RRH is used to handle all the configured CCs (Scenario 1-C)
NOTE: the agreed WF in fact says that repeaters/RRHs don't have to be supported in the intra-band case. But our understanding is that the real intention is that use of repeaters/RRH only for part of the configured CCs don't have to be supported in the intra-band case. Or, in other words, that use of repeaters/RRHs for all configured CCs is not prevented. 
Figure 2.2 shows the case of inter-band carrier aggregation. UL transmission shall be possible only in one band, regardless of the presence or repeaters and RRHs. When repeaters or RRHs are used in one band, the band used for UL transmission can either be the one where repeaters or RRHs are used, or another one.  
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Figure 2.2 Supported inter-band carrier aggregation scenarios

2.2
Impact on UL feedback reporting
As discussed in the previous section, UL transmission is not possible in one of the bands used for inter-band carrier aggregation in the DL. However, some UL CC(s) should still be used to report information about the configured DL CC(s) in the DL-only band. This is required for HARQ feedback, CQI reporting, etc.

So, as an obvious implication of the agreed Way Forward for multiple TA, a first observation can be derived :

· An a given UL CC it shall be possible to report information (HARQ feedback, CQI) also for DL CCs belonging to a different band 
2.3 Impact on Downlink timing reference and timing advance

All the intra-band carrier aggregation scenarios described in Figure 2.1 are characterized by only one downlink timing reference and one TA. So intra-band scenarios do not require any specific additional consideration.
Also the inter-band carrier aggregation scenarios  prioritized for Rel-10 (i.e. the ones depicted in Figure 2.2) are clearly characterized by one UL timing only (since there is only one UL transmission band). However, whenever repeaters or RRHs are used in one band (Scenarios 2-B and 2-C), the DL timing can be different among different bands. 
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Figure 2.3 DL and UL timings in case of inter-band carrier aggregation with repeaters or RRHs

This is clearly described Figure 2.3, where CC1 and CC2 belong to different bands, and where a RRH or repeater is used for CC2. Even if DL timings are different, the timing for transmission in the UL is unique (T1), and can be calculated in a unique way according to which band is used for UL transmission:

· If the UL transmission band is the same as the one for DL CC1, T1 should be derived from the DL timing of CC1 (T2) and the corresponding timing advance value (TA1)
· If the UL transmission band is the same as the one for DL CC2, T1 should be derived from the DL timing of CC2 (T3) and the corresponding timing advance value (TA2). 
In conclusion, as a further implication of the agreed Way Forward for multiple TA a simple proposal can be defined:
· In inter-band carrier aggreation scenarios, where different DL timings are possible, the DL timing  reference is the one provided by DL CCs in the same band as the one used for UL transmission.
3
Conclusion 
In this contribution the Carrier Aggregation scenarios that can be supported in Rel-10, after the agreed WF for multiple TA, have been investigated.

Furthermore, some basic clarifications/proposals affecting RAN specs have been presented:

· An a given UL CC it shall be possible to report information (HARQ feedback, CQI) also for DL CCs belonging to a different band 
· In inter-band carrier aggreation scenarios, where different DL timings are possible, the DL timing  reference is the one provided by DL CCs in the same band as the one used for UL transmission.
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