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1. Introduction

During RAN1 #52, it was agreed that:

· “The PCFICH correctly reflects the control region, also in MBSFN subframes.

· The PCFICH value in MBSFN subframes shall be the same as the value provided by higher layers for MBSFN UEs ” [1], [2].
Also, RAN1 LS [3], indicates RRC signaling of the “MBSFN-part length” parameter which “provides information about the length of the MBSFN region of MBSFN subframes (10 or 11 OFDM symbols)”. However, “MBSFN-part length” or in other words the PCFICH/CFI value in MBSFN subframes has not been captured in the RRC specification in accordance with [4]. In this paper, we point out a PMCH reception issue related to the fact that currently, despite the RAN1 agreement, the PCFICH value in MBSFN subframes with PMCH transmission is not conveyed to MBSFN UEs by higher layers.
2. Discussion
Figure 1 shows an MBSFN subframe with the non-MBSFN region carrying the PCFICH/PHICH/PDCCH and the MBSFN region with the PMCH.
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Figure 1 MBSFN subframe reception
The PCFICH indicating the time span of the unicast region and the starting position of the MBSFN region is transmitted in the first OFDM symbol. The received power of the multi-cell PMCH signal can be significantly higher than the received power of the single-cell PDCCH signal due to the over-the-air combining (i.e. the SFN effect). The RX power difference between the MBSFN and non-MBSFN regions opts for applying separate AGC settings at the UE in order to optimize the performance of the multicast and unicast reception. However, as can be seen in Figure 1, the UE clearly does not have enough time to adjust the RF setting in case the starting point of the PMCH reception is obtained from the PCFICH. The timely adjustment is not feasible because the time from the end of the first PDCCH OFDM symbol till the start of the first PMCH OFDM symbol would have to accommodate FFT, channel estimation, CFI decoding, RF transit and RF gain change latency.
Another issue is CP removal in MBSFN subframes without prior CFI knowledge, the first OFDM symbol is unicast so there is no ambiguity. The second OFDM symbol can be either unicast or multicast so the UE needs to buffer the I/Q samples (before FFT) till the PCFICH has been decoded. However, this is not considered as a big problem for the Rel-9 timeframe UEs.

One possible solution, under the assumption that it will be specified that the UE might assume the same CFI in MBSFN subframes of an MBSFN area, would be that the UE learns the CFI used for the MBSFN area from the PCFICH in the first occurrence of a subframe of that MBSFN area. The UE would start decoding the PMCH of that MBSFN from the following subframes. Since SIB13 only gives the subframes containing the MCCH, which then informs the UE about the other subframes of this MBSFN area, this solution would imply that at MBMS service acquisition, the first occurrence of MCCH is lost. This would significantly increase the service-acquisition delay for MBMS, as the repetition period of the MCCH (i.e. the time for the UE to have to wait for the next MCCH occurrence) can be as long as 2.56 seconds [5]. Therefore, this solution does not seem preferable.
Hence along the lines assumed already in the Rel-8 discussion, signaling one CFI value (1 bit i.e. non-MBSFN region length) per MBSFN area or per all MBSFN subframes with the PMCH or per all MBSFN subframes of a cell should be considered with the exact details to be decided by RAN2.
3. Conclusion
In this contribution, we described a physical layer problem of MBSFN UEs related to the fact that RAN2 has not captured the RAN1 decision about higher layer signaling of the PCFICH value in MBSFN subframes. Based on the discussion, we propose to:
· Reconfirm the RAN1 agreement, that the MBSFN UE is informed by higher layers about the non-MBSFN region length / the CFI value in MBSFN subframes:
· The details of the signaling can be left to RAN2.
The CR [6] for incorporating the non-MBSFN region length in SIB13 is submitted to RAN2, its treatment pending the agreement of the above by RAN1.
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