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1. Introduction

Benefits and impact of blank sub-frames have been discussed in [1]. Documents [2-5] have raised a number of concerns which we wish to address through this short contribution.

3. Impact on HARQ

Although the specification does not specifically constrain the set of blank subframe configurations (for e.g. for relay backhaul) it is obvious that only a subset of these configurations represent sensible operational choices. In particular the partition between blank and non-blank subframes should correspond to the HARQ timeline thus avoiding most if not all of the concerns highlighted in [2-4]. Moreover, for applications which require both UL and DL bandwidth, such as relays, the UL subframes should be chosen to correspond to the DL subframes, thus avoiding the need for any HARQ feedback in the blank subframes. The 36.321 (MAC) CR is written such as to enforce sensible partitions (ACK should be assumed when HARQ feedback was to be received in a "blank" subframe)
4. Impact on performance requirements
RAN WG4 has established a working assumption such that performance requirements equally apply by default to both TDD and FDD (general requirements). Given that the blank sub-frame proposal can not result in a blanking pattern that is denser than the worst case TDD configuration, we thus believe that blanking should have no material impact on the work performed in RAN WG4. Furthermore for the cases where RAN WG4 would establish a different requirement for TDD & FDD, we believe that the UE operating in a blank subframe configuration could be bound by the TDD requirement instead of the FDD requirement. 
5. Impact on TDD

The CRs as presented in [6-9] does not result in any limitation to TDD; also performance in case of combined relay/unicast operation is no worse than the corresponding DL/UL pattern defined for TDD. We actually view the combined unicast/relay operation as a natural extension of the TDD structure.
6. Impact on ability to exploit short term DRX

We further reviewed this aspect and in particular whether there is any major difference between MBSFN based relay operation and blank sub-frame based relay operation in terms of compatibility with use of short term DRX (micro-sleep); our findings are attached to this contribution. We conclude that the sensible implementation choice would be the same for both solutions when used in relay mode and that the channel estimation associated with such implementation would be better compared to the case where MBSFN is used for broadcast operation; the latter case has already been considered in RAN WG4.
7. Overhead reduction

Although the overhead associated with the reference signals represents only a few % as stated in [2] it should be obvious that in case of relay operation all the resources in a given symbol would be allocated to either access or relay link; the entire resources in the two symbols would thus be wasted and result in a baseline loss of resources in the order of 15-20% depending on the specific unicast configuration.
8. Impact to handover procedure

In [5] the author mentioned in  that blank subframes would have an impact on handover procedures. Most of the issues pointed out in [5] relate to relay operation in general (inability of the relay to receive and transmit at the same time on the same band) and not specifically to the blank subframe proposal. In fact, the only difference between the MBSFN mode of operation and the blank sub-frame mode of operation (i.e., MBSFN with 0 control symbols) is the ability of the eNB to acknowledge message 3 transmission by the UE. This can easily be addressed by the relay scheduler by not scheduling message 3 in sub-frames which cannot be acknowledged. The scheduler restriction is straightforward and the resulting delay is negligible. Moreover, this operation is completely transparent to the UE and has no specification impact. 

The blank subframe proposal therefore has no impact on the existing handover procedures. 
9. Benefits beyond blank sub-frame

Although the industry is seemingly converging towards LTE as the prime choice for systems beyond those currently deployed, we believe that innovation will continue to offer a new and diverse opportunities to improve the overall capability and efficiency of the "cellular" systems. It is obviously hard to predict what these innovations will be beyond a few years. Retaining flexibility to integrate new capability and/or address innovation integrated in competing systems is thus of utmost importance to ensure that LTE remains the prime choice for wireless communication beyond the systems already deployed and their respective evolution. 
As a short term concrete example, we believe that ability to define blank sub-frames would offer a very promising way to address the many interference challenges associated with CSG mode of operation for home eNB. So far support for CSG operation has been delayed so mostly due to the lack of satisfactory technical options to address the related challenges..
10. Summary

We have addressed and hopefully clarified a number of the concerns raised in [2-6]. We maintain that the introduction of blank sub-frame should not impact the 3GPP work in any significant manner since the FDD-TDD harmonization has effectively already addressed the specifics of the blank sub-frame mode of operation. We strongly believe that 3GPP should proactively maintain technology leadership and thus retain sufficient design flexibility to address challenges and opportunities  it might face (e.g. CSG) or integrate innovative ideas which will  emerge over the coming months and years,
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