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1
Introduction

The way LTE Rel-8 provides forward compatibility support has been discussed over the last two RAN1 meetings. Forward compatibility in this context refers to the support of LTE Rel-8 UEs in LTE-A networks. Although the LTE-A study is on-going, RAN1 has already identified some key techniques expected to help reaching the LTE-A requirements set forth in [1]. Considering the possibility to continuing evolving the LTE air-interface for many releases, it is important to think upfront on forward compatibility to maintain a technologically competitive advantage while providing the support of UEs of earlier releases. 

Two techniques have been identified to provide this forward compatibility, namely, the use of the currently defined MBSFN subframes (with 1 or 2 control symbols) or a generalization of the currently defined MBSFN subframes to include a control span of 0 symbols (a.k.a. blank subframes). Note that 2 control symbols are required by nodes supporting transmission over 4 antenna ports, which is assumed to be the baseline antenna configuration for LTE-A networks. 

In LTE-A networks, the control region provided by MBSFN subframes would only be useful for the transmission of the DL-RS over the first and possibly second OFDM symbol in the subframe, and for issuing UL grants to Rel-8 UEs. Note that 2 OFDM symbols entail 14.28% of the subframe for normal CP numerology, and 16.66% of the subframe for the extended CP numerology. These figures turn into “overheads” for operating the LTE-A system in a non Rel-8 compatible manner on those subframes. 
In turn, blank subframes are subframes that contain no Rel-8 control symbols and can be implemented in the specification generalizing the MBSFN subframes (currently supporting 1 or 2 control symbols) to one configuration with a control region span of 0 OFDM symbols. The DL capacity increase relative to MBSFN subframes is 16.7% and 20% for normal and extended CP, respectively. Note that contiguous MBSFN subframes also cause additional TX/RX switching overhead.
We have analyzed the measurement impact for inter-frequency, and intra-frequency with and without DRX and we have concluded that no new performance requirements are needed (see supporting documents attached). Indeed, in every 5ms window, the RS for antenna ports 0 and 1 have 8 observations with blank subframe configuration in contrast with 11 observations for MBSFN subframe configuration. Note that even the performance difference between using 4 and 11 observations has been shown to be fairly small [2,3].
The PDSCH demodulation impact of blank subframes was analyzed in [4], and possible implementation impacts from the introduction of blank subframes in LTE Rel-8 were discussed in [5]. Overall, a large number of companies [6] in RAN1#55 shared the view that the specification, testing and implementation impact from the introduction of blank subframes at this stage is outweighed by the benefits that this proposal brings to all future releases of the LTE air interface. Note that the RAN1 CR in this contribution was technically endorsed in RAN1#55 and the decision to agree on this CR was left to this RAN meeting. 
In summary, blank subframes provide the LTE system with a generic, future-proof tool that can be used for forward compatibility purposes. They allow operators to introduce new features in future releases of LTE in a backward compatible manner while avoiding the overhead of the control legacy support on those subframes. 
2
Way Forward 

In this document, the supporting companies propose the following way forward:

1. Approves the technically endorsed RAN1 CR in [6] 
2. Approves the RAN2 CRs introducing support for blank subframes in MAC and RRC respectively: [7][8].
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