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1 Introduction

RAN1 discussed "updated WF on addressing forward compatibility in Rel-8" [1] and concluded that RAN1 CR is technically endorsed, decision on approval pushed to RAN plenary.
This document discusses the impact on the handover by introducing MBSFN subframes with zero control OFDM symbol (a.k.a blank subframe or non Rel-8 subframe).

2 Discussion

To introduce MBSFN subframes with zero control OFDM symbol has impact on handover procedure. Current handover is based on following principle.
· UE does not obtain target cell's SFN and MBSFN subframe patterns before handover procedure. UE obtains these information during handover procedures concurrently. The SFN is transmitted on PBCH over 40ms period. MBSFN subframe patterns are transmitted in SIB2. SIB2 may be transmitted over 80ms periodicity but typical configuration agreed in RAN5 [2] is over 160ms periodicity in BCCH on DL-SCH. Note that SIB2 is only obtained after the reception of SIB1, which has fixed periodicity of 80ms. In addition, in typical cell edge condition especially in narrower band operation, the reception delay is further increased for the soft combining over windowlength like 40ms. Therefore, UE only obtains MBSFN subframe pattern in the order of 200 - 300 ms.
· As UE does not have target cell's SFN and MBSFN subframe pattern, the current handover procedure does not utilize this information.

· Message 1 (random access channel transmission)
The subframes where random access channel is allowed to transmitted is restricted to 10ms periodicity in asynchronized network to allow handover without the knowledge of SFN of target cell. 20ms periodicity is utilized only when the source and the target cells are synchronized i.e. relative time difference between source cell and target cell is less than 5ms (5.7.1 of 36.211).  
· Message 2 (random access response reception)
As UE does not have MBSFN subframe pattern information of the target cell, UE relies on PCFICH to know the number of control symbols. Based on the obtained the number of control symbols, UE receives PDCCH and PDSCH to carry the message 2.
· PHICH(Ack/Nack) reception for message 3 and PDCCH reception for adaptive retransmission of message 3
As PHICHs and PDCCHs are mapped in control OFDM symbols, UE utilize PCFICH to obtain the number of control symbols.
MBSFN subframes with zero control OFDM symbol introduces the subframes without PCFICH. Therefore, above design principles are not valid now. To overcome this issue, following amendment are possible options.
· Option 1:
UE obtains target cell's SFN and MBSFN pattern before the handover by the reception of the target cell during measurement phase.
This method changes basic principle of the mobility. We think this method has a large impact on the UE design and specification design.

· Option 2:
UE obtains target cell's SFN from the reception of the target cell and UE obtains MBSFN pattern by Handover command before the handover procedure from the source cell. 
In spite of the less impact to the option 1, to receive target cell's PBCH before the handover still major change.
· Option 3:
Until UE obtains SFN and MBSFN pattern, the handover procedure relies only the subframe 0, 4, 5 and 9 in FDD and the subframe 0, 1, 5 and 6 in TDD. 
As the network does not know when UE obtains SFN and MBSFN pattern, the whole procedure of the handover is only restricted to these 4 subframes. This restriction for message 2, PDCCH for message 3 retransmission and PHICH for message 3 increase the delay of the handover procedure and increase the load of PDCCH in these 4 subframes when the target cell does not utilize MBSFN subframes with zero control OFDM symbol.
· Option 4:
UE obtains target cell's SFN and MBSFN pattern just before the handover by the reception of the target cell.
The handover procedure starts after the reception of the target cell's SFN and MBSFN pattern. This introduces large additional delay on the handover in the order of 200 - 300ms.
· Option 5:
Only the MBSFN pattern is provided by handover command from the source cell but the length depends on the synchronization status.
The MBSFN pattern is restricted to 10ms length in the handover between asynchronous timing cells. 40ms MBSFN pattern indication of bit map is only utilized in the handover between synchronized cells. The parameter to indicate the period of radio frame includes MBSFN subframe,  radioframeAllocationPeriod, are not utilized until UE obtains SFN.
· Option 6:
UE receives MBSFN subframes with zero control OFDM symbol as normal subframe.
False detection of PDCCH and especially PHICH could introduces un-intended behaviour of the handover procedure. In addition, this reduces the merit to introduce zero control MBSFN subframe as it restricts the flexibility in future.
Among above options, option 5 looks the least impact on the handover procedure but it requires further discussion in RAN2 and potentially in RAN1. This would delay the finalization of release 8. Therefore, we propose not to approve MBSFN subframes with zero control OFDM symbol by TSG RAN.
3 Conclusion

We point out the impact on the handover by introducing MBSFN subframes with zero control OFDM symbol (a.k.a blank subframe or non Rel-8 subframe). Some option introduces large change of the system design and some option introduces large delay on the handover procedure. The decision requires working group level discussion and it would introduce the further delay of the finalization of release 8. Therefore, we propose not to approve MBSFN subframes with zero control OFDM symbol by TSG RAN.
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