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1. Introduction

In [1] it is proposed to change the MBSFN subframe structure to provide forward compatibility support in Release 8 by introducing MBSFN with zero symbols for control, a.k.a. blank MBSFN subframes. In this contribution we highlight the fact the relays already can be supported with the existing Release 8 MBSFN sub-frames and discuss the implications of introducing such late changes to the Release 8 specifications.
2. Support for Relays 

The main motivation given for changing the sub-frame structure is the support for relays in future releases by providing gaps in the transmission for communication between the relay node and the donor eNB while maintaining the backwards compatibility to Release 8 so that Release 8 UEs can connect with the relay nodes. As shown in [2]
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[5], the current MBSFN subframes can be used for providing these gaps. In order to provide more flexibility in the allocation of these subframes and hence increase the opportunities for communication between eNB, it was seen beneficial, for both proposed schemes, to expand the flexibility in allocating MBSFN subframes. An LS was sent to RAN2, [6] on the topic and RAN2 agreed on a more flexible MBSFN subframe allocation in [7]. Hence, is should be generally understood that the Release 8 frame structure already allows for introduction of relays in future releases and allows for Release 8 UEs to connect to these. Any further changes can only be considered as an optimization and are thus clearly outside the scope of Release 8 in this stage of the standardization process. When using the current MBSFN sub-frames for relay operations, 1 out of 14 OFDM symbols in case of one or 2 TX antennas in the base station and 2 OFDM symbols in case of 4 TX antennas cannot be utilized for the relay operation as such, but is needs to be noted that these symbols cannot be considered as overhead, because they serve their purpose by improving UE performance by better channel estimation and interpolation and by providing control signaling for the Uplink. The latter is relevant for FDD in case different numbers of subframes are allocated to the relay link on UL/DL (asymmetric traffic) and also for TDD where there isn’t always a simple 1:1 relation between UL subframes and the DL subframes carrying control signaling.
Conclusion:  Relays supporting Release 8 UEs can be introduced in LTE-Advanced without the introduction of MBSFN subframes with zero symbols for control. 
3. Impacts on UE implementation 
Current FDD operation assumes that every DL subframe contains common Reference Symbols (RS) irrespective of whether it is a unicast subframe (RS present in both slots) or an MBSFN subframe (RS present in first two OFDM symbols). Although channel estimation algorithms for TDD handle the absence of RS in the subframe immediately following the special subframe (which anyhow does not have a correspondence in FDD), there is still a significant change in behavior for FDD operation, potentially requiring late changes in UE implementation. Note that in case of DRX, it is entirely up to implementation to decide the time a UEs stays awake between DRX cycles, allowing the same implementation to be used for both the non-DRX and DRX case, e.g. by receiving the first two OFDM symbols after the last scheduled subframe. 

In the design of mixed carrier MBSFN, RAN1 made sure that that the RS in MBSFN subframes are robust for measurement purposes and other auxiliary UE functions like channel estimation, time/frequency tracking by ensuring no ambiguity in MBSFN subframes caused e.g. by different CP-lengths and orthogonal sequences allowing measurement from all subframes. With the introduction of blank subframes, these efforts were useless. Given the time needed an the effort spent to embed the MBSFN concept efficiently in the LTE system and ensure there are no undesirable side effects, it seems daring to assume the blank subframe concept can be developed instantly without risking even more changes even later with even more sever impact on product roll out. 
Conclusion: Introduction of blank MBSFN subframes will have impact to UE implementation and time of availability.
4. Impacts on Mobility 
The impact of the proposal to the mobility LTE performance was briefly discussed in RAN4 and some results for the impact of the blank sub-frames to the measurement accuracy were presented [8]
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[10]. It is worth noting that only very limited time could be allocated to discuss this topic in RAN#49 due to busy meeting to complete the RAN4 LTE REL8 specifications. Also the late availability of these rather simplistic analyses did not allow proper RAN4 review and discussion.

There was not clear consensus on the expected impact to the measurement accuracy and some concerns were raised regarding the  TDD inter-frequency measurement accuracy. In addition as the presented results considered only the aspect of achievable accuracy for a single cell, and since the proposal limits the measurement possibilities to only certain sub-frames in a radio frame, it also limits the measurement scheduling options available to a UE within and between the measurement gaps. The exact method of sharing measurement resources is a UE implementation issue, but RAN4 has take decisions regarding the required capability based on the agreed sub-frame configurations. Currently RAN4 has agreed that in connected mode, the UE shall be capable of performing RSRP and RSRQ measurements for 8 identified-intra-frequency cells. Note that this number is same as required in UTRAN, where time continuous pilot is available from all cells. In case of E-UTRAN inter-frequency measurements UE is required be able to perform measurements of at least 4 inter-frequency cells.  
Unlike claimed by the proponents of the blank sub-frame proposal it would seem necessary to reconsider these requirements if the amount of available sub-frames for measurements within a frame are reduced. In addition the measurement performance in combination with DRX should be reviewed to confirm that reasonable power saving opportunities are still maintained.

Conclusion: The impacts to UE mobility performance are still uncertain and RAN4 would need to review its UE RRM requirements in TS36.133 if the blank MBSFN subframe proposal is agreed.
5. Impacts on UL scheduling and HARQ 

Similarly as for measurement gaps, when a blank subframe occurs, no uplink grant or HARQ feedback can be received. But unlike for measurement gaps, the disturbance is not limited to the UEs that are configured with measurement gaps for mobility reason, nor is it limited to once every 40 or 80ms: all UEs in the cell having a pending or ongoing UL transmission are likely to be frequently affected. The more frequent the blank subframes, the larger the impacts on UL delays and UL throughput. Effects on VoIP users could even be prohibitive.
Conclusion: The impacts on UL scheduling and HARQ (delays and throughput) need to be studied carefully in RAN2 and depending on RAN2 outcome also in other RAN WGs.
6. Conclusion

Given that backwards compatible relays can be supported with the existing frame structure, the impacts to UE implementation, the uncertainties in the impacts to mobility performance and UL scheduling and HARQ, it is proposed not to include MBSFN with zero symbols for control region to LTE Release 8. 
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