3GPP TSG-RAN WG1 Meeting #56bis
R1-091363
Seoul, Korea

23 - 27 March 2009
Agenda item:

15.4
Source:
Nokia, Nokia Siemens Networks
Title:
Support of non-backward compatible component carriers
Document for:

Discussion and Decision

1
Introduction
Current TR 36.814 [1] states the following about carrier aggregation:

----

A terminal may simultaneously receive or transmit one or multiple component carriers depending on its capabilities:

· An LTE-Advanced terminal with reception and/or transmission capabilities for carrier aggregation can simultaneously receive and/or transmit on multiple component carriers.

· An LTE Rel-8 terminal can receive and transmit on a single component carrier only, provided that the structure of the component carrier follows the Rel-8 specifications.

· It shall be possible to configure all component carriers LTE Release 8 compatible, at least when the aggregated numbers of component carriers in the UL and the DL are same. Consideration of non-backward-compatible configurations of LTE-A component carriers is not precluded.
----

In this contribution, we discuss the need and support of non-backward compatible component carriers in LTE-Advanced. We also briefly cover some impacts that introduction of non-backward compatible component carriers has on the L1 specifications.
2
Need of non-backward compatible CCs
For LTE-Advanced, we are evaluating a number of new features which inevitably have some impact on at least how Release 8 UEs can be scheduled. Still, so far it seems all of these features can be supported without dropping backward compatibility:
· Transmission from eight antenna ports in downlink: Introducing additional reference signals without Release 8 impact is the main issue here. However, as already also indicated in RAN1#55bis, reference signals for 8 Tx support may be divided into CQI/PMI/RI measurement RS and PDSCH demodulation RS. The measurement RS can then be transmitted for example only in certain subframes which may be left unscheduled for Release 8 UEs, or even masked with MBSFN subframes [2]. In a similar way, there are methods to introduce additional PDSCH demodulation RS for support of 8 Tx without impacting backward compatibility.  Whatever the method is for introducing measurement/demodulation RS, it can already be stated that 8 Tx RS can be supported with backward compatibility.
· Advanced CoMP schemes requiring multi-cell channel measurements and feedback: Certain CoMP schemes may require the UE to measure and feedback channel state information for multiple cells. For this purpose, there may be a need to introduce additional RS. However, this can be done in the same way as the additional RS for the support of 8 Tx antennas, i.e. by introducing for example specific subframes that contain additional RS in the PDSCH region and that are then left unscheduled for Release 8 UEs.
· Relays can be supported by utilizing MBSFN subframes as agreed earlier [3].

Hence, we can state that all above features which would be the main candidates to require non-backward compatible component carriers can actually be supported with full backward compatibility to Release 8.

Asymmetric DL/UL component carrier aggregation

Aside from the above-mentioned new features, the TR 36.814 also currently mentions that “It will be possible to configure a UE to aggregate a different number of component carriers of possibly different bandwidths in the UL and the DL”. One possibility to realize this is that the cell actually has different numbers of component carriers in DL and UL.
It has been discussed in some contributions whether supporting this would require introduction of non-backward compatible component carriers. For example, [3] is discussing some potential problems with RACH and PUCCH A/N transmission and PUSCH hopping. Related to this, our view is that asymmetric DL/UL configurations can be easily supported in terms of control signalling and as such would not require any non-backward compatible component carriers, see e.g. [5], [6]. Hence from the L1 specification perspective there are no major problems with the support of asymmetric DL/UL component carrier aggregation.
However, RAN4 has agreed a fixed default TX-RX separation (duplex spacing) for Release 8 [7]. Since the TX-RX separation of a Release 8 UE is fixed, it is not possible to have all component carriers backward compatible in the strict sense when cell-asymmetric DL/UL component carrier configuration is deployed. This is illustrated in Figure 1 that shows an example of an asymmetric DL/UL configuration – a Release 8 UE may only utilize the center downlink component carrier since it is the only one with the default TX-RX separation.
It is noted that there could be also other (deployment / spectrum allocation –specific) reasons of having a non-default TX-RX separation for LTE-Advanced.
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Figure 1. Illustrating the TX-RX separation for support of asymmetric DL/UL component carrier aggregation.

Hence, we may conclude that support of non-backward compatible component carriers is indeed needed if asymmetric DL/UL component carrier configurations or otherwise non-default TX-RX separations are to be supported. Otherwise, we so far have not seen a need to support non-backward compatible component carriers, i.e. from the specification perspective, there does not seem to be any other reason to introduce any LTE-Advanced –specific differences on certain component carriers.
3
Supporting non-backward compatible CCs
As mentioned above, so far there does not seem to be any reason to have major differences in the specification for non-backward compatible component carriers. Hence, also non-backward compatible component carriers should be kept as similar to Release 8 component carriers as possible.
One of the main questions here is whether asymmetric DL/UL configurations would be needed for the frequency bands currently supported by Release 8 UEs. If there is no such need, there may not be any need to add anything in L1 specifications for this purpose. This is of course assuming that RAN4 would specify also other TX-RX separation values for any new frequency bands where asymmetric DL/UL configurations might be needed. 
If asymmetric DL/UL configurations are needed also for frequency bands currently supported by Release 8, the impact foreseen on L1 specifications (or potentially RRC) is that during cell access and perhaps also for measurement purposes, the UEs may need to be informed about the component carrier type. There are several ways to approach this – for example the non-backward compatible component carriers can be made totally non-detectable for Release 8 UEs by introducing some changes to the synchronization and/or reference signal sequences on non-backward compatible LTE-Advanced CCs. This has already been discussed in the context of home eNBs and CSG [8]
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[10] and a good number of methods exist to realize it.  Furthermore, there are ways of using the existing Release 8 System Information to avoid Release 8 UEs accessing non-compatible CCs and provide necessary additional system information to UEs of later releases.
The preferred approach is left open here - we propose RAN1 to discuss whether separation of potential non-backward compatible component carriers from Release 8 –compatible component carriers is needed. Also we invite operator input on the topic of most relevant frequency bands for asymmetric DL/UL configurations as this seems essential for what kind of support is needed for non-backward compatible component carriers in the specifications.

4
Conclusion
In this contribution, we have discussed the need and support of non-backward compatible component carriers. It was mentioned that the new features being evaluated for LTE-Advanced do not as such seem to require dropping of backward compatibility. However, asymmetric DL/UL component carrier aggregation seems to require that if supported: even though from the L1 specification perspective there does not seem to be any reason why asymmetric DL/UL configurations could not be supported with Release 8 compatibility, the RAN4 assumption about Release 8 default TX-RX separation seems to imply that some component carriers can not be compatible with Release 8 when asymmetric DL/UL CC configuration is used on frequency bands currently supported by Release 8.
It was also discussed that there does not seem to be any reason to make the non-backward compatible CCs much different from the Release 8 compatible CCs. Whether any impact is required in other than RAN4 specifications depends on the relevant frequency bands for asymmetric DL/UL configurations – on this topic we invited operator input. If asymmetric DL/UL configurations are required for frequency bands supported by Release 8 UEs, the impact on the specifications seems to be that mechanisms to separate non-backward compatible component carriers from Release 8 –compatible component carriers are needed. For that, we briefly mentioned the main options – the preferred option is left here for further study and discussion.
Also, if non-backward compatible component carriers are supported in the specification, it should be further discussed whether stand-alone non-compatible cells can be deployed or not. This is another issue on which we invite operator input, i.e. whether there is any need foreseen for such stand-alone LTE-Advanced only cells.
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