3GPP TSG RAN WG1 #55 Meeting

R1-08-4140
Prague, Czech Republic
10. November – 14. November 2008
Title: 
Support of carrier aggregation for FDD

Agenda Item:
11.1  Study Item on LTE-A, Bandwidth extension
Document for: 
Discussion

1. Introduction

In TR36.913 [4] the requirement on further advancements for the spectrum allocations possible for Advanced E-UTRA is given. The operation in spectrum allocations of different sizes including wider spectrum allocations than those of Release 8 E-UTRA e.g. up to 100 MHz is demanded. Furthermore it is stated that operation of E-UTRA and Advanced E-UTRA should be possible in the same spectrum. 

In the rest of the document we discuss some identified issues related to carrier aggregation. In the following the terminology shall be used that an aggregated carrier consists of component carriers.
2. Non contiguous carrier aggregation
Component carriers can be non-contiguous, that is they are separated on the frequency axis. Let us assume that there would be a selection of one UL component in one band (e.g. 450 -470 MHz) and one DL component in another band very far apart (e.g. 2,3 -2,4 GHz). Then we would have the issue that DL and UL is even in the long term no longer reciprocal. So pathloss for DL and UL would be different and the DL measurements that are so far used for decisions also including UL (UL power control, RSRP for handover, ICIC, etc.) could not be used in the same way as in Rel. 8. 

Although solvable, a change of paradigm in the physical layer specification would be needed in this case and it is questionable if this would be justified.
In case of a symmetric configuration, that is when there is the same number of DL and UL component carriers there could be established a one-to-one DL to UL mapping, so all component carriers could be made Rel. 8 compatible in principle. Whether this is needed is another question.
If there is a different number of DL and UL component carriers in an asymmetric case, complete Rel’8 backward compatibility is not possible anymore. Approaches for that are discussed in the next section.
3. Possibilities for asymmetric configurations

The simplest asymmetry would be two DL components and one UL component or one DL component and two UL components. This is shown in Figure 1. The consequences of such case can thus exemplarily be discussed.
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Figure 1: Asymmetric downlink uplink configurations (allowing “self contained” units)
If the component carrier frequencies are not too far apart and the single components are not too large, an approach would be to have for each component Rel. 8 numerology and simply append the resource blocks (RB) in DL and UL. That would mean that in Figure 1 on the left the PDSCH would extend over both components. In Figure 1 on the right it would mean that PUCCH upper part is in the upper component and the PUCCH lower part is in the lower component.
Another possibility to shift the lower part PUCCH also in the upper component carrier and do e.g. hopping allocations only in the upper part is also possible.

It should be approached how a bandwidth agnostic approach could be realized and how additional resource allocation formats could be avoided but further implications should be discussed also (e.g. CQI reporting and duplex frequency signaling ).

Using the appending method for the PDCCH between DL1 and DL2 the resulting configuration could then still be thought of as a “self contained unit” since the control channel does not address anything outside. 
In case of separate PDCCHs per component carrier the control signaling could not be considered as self contained if the resulting allocations include resources in component carriers different from the one used for the PDCCH.
4. Transport block mapping and downlink control signalling

If there are multiple component carriers, resources in DL and UL can be allocated to a UE on the multiple components at the same time. So we have the question of TB mapping. In general we prefer to have the possibility for multiple TBs in one subframe scheduled to a UE.

Either the control information that is read by the UE can allocate resources on one component carrier only, but multiple such control information may exist. Or the control information may allocate at the same time resource blocks on different component carriers with the same MCS. The latter would have more flexibility of distributing the TBs but needs to be discussed further.
5. Conclusion

This contribution addressed several aspects of carrier aggregation for FDD. The following is concluded:
· Non contiguous carrier aggregation with UL and DL components very far apart in frequency needs justification and would need a change in the physical layer paradigm due to lost reciprocity between UL and DL.
· Possibilities for asymmetric configurations should be discussed that apply Rel. 8 numerology and that can be bandwidth (or spectrum allocation) agnostic to form self contained units.
· The possibilities for TB mapping should be studied with respect to effort, flexibility and performance.
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