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1
Introduction
LTE is a new technology and is at infancy stages of commercial deployment. LTE should support flexible deployment for operators for LTE to evolve in an efficient manner and for LTE to continue to be a dominant technology of choice. Deployment of LTE requires significant investments in the network and provisioning of a broad terminal base and it is desirable that they are future-proof. Many technologies were upgraded with technical innovations which were not know at the stage of initial standard development (EDGE enhancements to GSM, IEEE 802.11n enhancements to 802.11g, HSPA to UMTS etc), and it is not foreseeable what innovations may enhance further releases of LTE. Many of the features currently being considered for LTE-evolution study item that cannot be used with Rel-8 subframe structure rely on possibility of configuring MBSFN subframe as non-Rel-8 subframe and use of MBSFN subframes for these features which are not backward compatible. This contribution discusses need for specifying MBSFN subframes with zero control region a.k.a blank subframes for co-existence of LTE with its evolution. 
2 Discussion
Blank subframes provide a flexible means for operators to incrementally enhance their networks with flexible partitioning of time frequency resource allocated to legacy features and new features. Design of LTE evolution system can easily overcome any constraints associated with introduction of blank subframe. It is important that LTE continues to evolve in a way that will allow it to remain competitive with other radio technologies – inline with the overall objectives set by NGMN.    
Blank subframes was discussed during earlier RAN working meetings and in the RAN Plenary meeting. Earlier in RAN#42 (December 2008), blank subframe was discussed but there was no consensus on introduction of blank subframe for Rel-8 but introduction for future releases was not precluded.  It is our view that Rel-9 would be more appropriate release to introduce blank subframes. Rel-9 is also an important 3GPP release for operators as Rel-9 has some important features such as support for emergency calls and in general early adopters of Rel-8 UE’s are also very likely the early adopters of Rel-9.
2.1 Need for MBSFN subframes with zero control region

MBSFN sub-frames (due to the need to always transmit at least 1 symbol in the control region) may not guarantee the flexibility needed to ensure that any new feature would be able to be accommodated efficiently to the existing layer 1, and with optimal gain. On the other hand, having the possibility to blank the whole subframe seems to give the flexibility needed, and also possibility to allow creating larger blanked consecutive time-periods which offers even more flexibility.

2.2 Challenges to backwards compatibility with LTE-advanced
During earlier discussion in context of relays, it was seen that the introduction of blank sub-frames came too late, and hence MBSFN sub-frames were seen as the only viable solution. Interoperability testing remains to be a challenge with both MBSFN subframe and with blank subframes alike as neither of them is a Rel-8 feature which networks would have implemented. 
It is understood that there are backwards-compatibility issues with Release 8 to manage, but there are simple mechanisms that can be used to smoothly handle Release 8 terminals camping on a cell with blanked sub-frames. Whilst backward compatibility is to be ensured for LTE evolution features, it is also acknowledged that some of the features may not be completely backward compatible. E.g. For support of wider bandwidth, TR 36.814 does not preclude non-backward-compatible configurations of LTE-A component carriers. i.e. Rel-8 UE’s may only be restricted to only some component carriers. Clearly there should be no restrictions on blanking of subframes in those component carriers. 
If a feature is needed to be added in a way that it did not allow backwards-compatibility with Release 8, then the other alternative would be to use a separate carrier for new terminals only launched from that moment. Nevertheless, this alternative would result in a waste of the spectral resource, since the new terminals allowed to access the dedicated carrier would be in a limited number at the launch of the new feature. Compared to this, the configuration of sub-frame blanking may be considered as a preferred approach and would allow to handle in the same carrier earlier terminals that preceded the introduction of such a feature. In addition to this, it should be considered that Release 8 terminals will not be around forever. Hence at some stage in the future it would allow the operator to operate features which relied on the use of blanked sub-frames on all carrier frequencies.

Note that beyond non backward compatibility issues with R8, blank subframes would also allow new features to be introduced  in the future, that would not be backward compatible with R10 (or later) features. For instance, features could be introduced in Rel-15 in a non-backward compatible manner compared to Rel-10, thus allowing a full evolution capability of LTE.

With regards to the design within 3GPP of new backwards-incompatible features relying on blank subframes or MBSFN subframes, it should really be decided on a case-by-case basis whether the performance gains and complexity of designing the feature assuming the use of sub-frame blanking would be large enough to compensate for the fact that the cell in which this feature is deployed cannot be used by Release 8 terminals. It is not felt that 2 tracks of development of a given feature should be considered, unless one track is a compatible extension of the other, as this would create problems with terminal time-to-market and testing.

Hence the proponents see a benefit in analysing the introduction of blank subframes for Release 9. It is acknowledged that there will be some backward compatibility issues if Rel-8 UE’s are operated in the same carrier as the carrier with blank subframes. It is proposed that RAN1 analyse and discuss further the benefits of blank subframe and indicate its findings to RAN#45 Plenary..

3 Conclusion

Many other technologies had envisaged the benefits of possibility to blank out resources in time and/or frequency in early stages of their specification allowing easier evolution path for operators deploying those technologies. This has proven to be beneficial to those operators and clearly not supporting blank subframes will be an opportunity lost for LTE.  

RAN1 is requested to analyse the benefits of blank subframe and consider blank subframe for Rel-9 and report to RAN#45 its findings.
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