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Introduction

This document discusses the impact of introducing a new Release-8 feature of “blank” subframe that was proposed for enabling relay nodes (and more generally from a forward compatibility perspective) in 3GPP RAN1#54bis, (September 29 – October 3) Prague. 
The existing Rel-8 specification has two subframe types (unicast and MBSFN subframes). Per current specifications, DL subframes 0,4,5,9 in FDD (and similarly 0,1,5,6 in TDD) are unicast subframes containing the Rel-8 Common Reference Signals (CRS) for up to four transmit antennas.  The remaining six subframes can be configured as unicast or MBSFN. In an MBSFN subframe the CRS are transmitted in the first one or two OFDM symbols and these are used in existing Rel-8 UE implementations to aid channel estimation, measurements, etc. 
In contrast, the blank subframe proposal introduces a third subframe type that has no CRS transmission in a subframe, a deviation from the existing stable Rel-8 specification. This new feature introduction at such a very late stage will impact UE implementation, measurements, demodulation, and will cause significant delay in the LTE specification completion and commercial deployment. 
It was argued that the new blank subframe introduction in Rel-8 would enable forward-compatibility with LTE-A or Rel-10 development, but the studies so far indicate the existing Rel-8 specification is forward-compatible and can support potential LTE-A features such as Relaying, CoMP, 8 Tx antenna, etc. 
The following are some issues with the introduction of such a new blank subframe feature at this very late stage in the Rel-8 specification (A companion contribution discusses these issues in detail [2]).
· Relay Operation: One motivation given for blank subframe introduction is to allow an in-band LTE-A Relay Node (RN). Moreover, the eNB-to-RN link still has to be modified in LTE-A to account for Tx-to-Rx and Rx-to-Tx switching gaps needed for RN [3], since eNB-RN link is not identical to the Rel-8 eNB-to-UE link. However, several companies in RAN1#55 noted that existing Rel-8 MBSFN subframe can support a backwards compatible Relay solution [3][4][5][6].
· Thus, blank subframe is not essential for Relay support. 
· Generic Forward Compatibility Issues: Note that 40% of DL subframes (0,4,5,9 in FDD, i.e., 4 out of every 10 subframes) are already unicast subframes with Rel-8 CRS and are also expected to support  Rel-10 features. Thus, since a Rel-10 design would consider the presence of Rel-8 CRS (in subframes 0,4,5,9), it is unclear why the presence of Rel-8 CRS in any of the remaining subframes (1,2,3,6,7,8) would lead to any forward-compatibility issues. Several companies in RAN1#55 have proposed backwards-compatible designs for LTE-A features using existing Rel-8 subframe types[7][8][9][10].
· Thus, there has been no evidence that blank subframe is essential for forward-compatibility.

· Uplink Impact: The blank subframe defers a Rel-8 UE’s uplink PUSCH transmission (i.e. no PHICH in blank subframes), leading to performance (and delay) impact on Rel-8 uplink HARQ. 
· Thus, using only blank subframes to support Rel-10 features will have adverse impact on Rel-8 UE performance. Introducing blank DL subframe in Rel-8 will have no additional benefits for forward-compatibility compared to existing Rel-8 subframe types. 
· RAN4 Delay: The blank subframe requires “due-diligence” in RAN4 as all measurements, demodulation, and testing requirements have to be re-investigated due to the absence of CRS in potentially as many as six out of ten DL subframes. RAN4 will have to modify existing measurement requirements (see [2] for measurement performance degradation summary) that are set in TS 36.133 and, if existing requirements are to be maintained, then all companies in RAN4 will have to assess the impact of blank subframes on their implementations. The demodulation performance investigation shows that the blank subframes lead to performance degradation, for example, up to 1.5 dB of performance loss is seen for PDSCH decoding, and 1 to 1.5 dB of performance losses are seen for PDCCH decoding for some important cases (see [2] for more details).  
· Thus, introducing blank subframe will lead to performance degradation for Rel-8 UE and also requires significant re-work of RAN4 measurements, testing and demodulation effort. 
· Implementation/Deployment Delay: The introduction of a new blank subframe in Rel-8 will require significant modification of Rel-8 UE implementation, leading to adverse impact on LTE schedule. The time required for clarifying unclear specification, changes in UE implementation and testing will lead to a major delay in the spec completion, and ultimately commercial deployment. 
· Therefore, the introduction of blank subframe in Rel-8 seems unwarranted and difficult to justify based on a currently unknown optimization benefit.

Conclusions

The analysis and studies so far (in RAN1) show that the existing Rel-8 subframes types (i.e., unicast and MBSFN) do not have any forward-compatibility issues. Furthermore, there is no evidence that blank subframes are essential for forward-compatibility. 
Thus, blank subframe is not essential for Relay support blank OR for forward-compatibility since this aspect is already addressed in current REL-8 specification 

The new blank subframe feature introduction at this very late stage will have major impact on Rel-8 specification completion, Rel-8 UE implementation, and ultimately commercial deployment. 
Conversely, the blank subframe will require significant re-work in RAN4 measurement and demodulation requirements. Therefore, the introduction of blank subframe in Rel-8 seems unwarranted and difficult to justify based on a currently unknown optimization benefit.
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