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1 Introduction
Document [1] presents a set of features which optimise MBSFN transmissions for downlink only broadcast.  These include:
· Support for multiple SFN areas or SFN “zones” from the same Node-B

· Support for low PAPR transmission for S-CCPCH

· Support for a native low DRX duty cycle

· Reduced transport channel processing complexity / storage requirements at the UE

[1] remarks that the existing 3.84Mcps TDD physical layer already possesses the above properties.

In this document we discuss means to introduce such features into the FDD WCDMA physical layer for MBSFN.

2 Guiding Principles
Features of the current FDD WCDMA physical layer that are not conducive towards support for the above-listed optimisations for broadcast are:

· CDM of control channels and data channels precludes the use of SF1 for low PAPR transmission of S-CCPCH carrying MTCH

· CDM of pilot and data within the same slot precludes the use of SF1 for low PAPR transmission of S-CCPCH

· Frame-length transmission of physical channels precludes shorter high rate burst-mode transmission of data and precludes the use of efficient DRX (whilst also unnecessarily increasing UE complexity)
We suggest that these problems could be avoided through the use of the following physical layer options respectively:
· Support for TDM of control and data within the radio frame
· Support for TDM of pilot and data within the non-control portion of the frame

· Support for shorter time durations for certain physical channels (i.e. less than 1 frame)
More detailed description regarding how these three features may be introduced to the FDD physical layer within minimal changes (and hence to optimise it for broadcast) is described in the following.

2.1 Physical Layer Modifications
In the current physical layer, some downlink physical channels have a duration of 10ms (e.g. P-CCPCH, S-CCPCH, MICH), whilst others have shorter duration (HS-PDSCH, HS-SCCH, E-HICH,…).

To support TDM of control and data for broadcast we propose shortening the minimum transmission period of P-CCPCH, MICH and S-CCPCH from 1 radio frame to 1 slot.

In Figure 1, the control channels needed for MBSFN transmission are CDM multiplexed as normal but their spreading factor is reduced to enable their transmission period to be shortened from 1 frame to one slot.  Note that the overall TTI is not affected.
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Figure 1 – TDM of control/data and also TDM of SFN zones
This requires support within the specifications for:

· SF16 for P-CCPCH

· SF16 for MICH

We note that control-oriented S-CCPCH (e.g. carrying MCCH) can already use shorter SF and hence no particular update is required.
The CPICH may continue to be transmitted as normal using SF256 within the control region of the frame.
The rest of the frame may be used for data-oriented transmission.  To enable SF1 transmission we require the possibility to use TDM of data and pilot in these slots.  To enable such we propose the definition of a “short CPICH” physical channel which has the following structure:
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S-CCPCH slot formats are also updated to support a DTX region coincident with the DOB CPICH.  It is noted that similar capability already exists for the FDD MBSFN physical layer except the DTX portion appears at one end of the slot.  To minimise the worst-case distance between a data symbol and the pilot during burst-mode (slot-based) transmission it is preferable to move the DRX period to the centre of the burst.
Thus TDM of pilot and data is facilitated and hence shorter SF (down to SF1) may be used for S-CCPCH.
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The minimum transmission period for S-CCPCH is also shortened to 1 slot to enable high-rate burst-mode transmission with efficient DRX.  A further advantage of this shortening of active transmission time is that multiple TDM SFN zones may be created within the radio frame.  It is important that each of these is able to utilise a different DOB CPICH scrambling code aligned with the SFN transmission area.  As such we propose that the CPICH (in the control portion of the frame) continues to be associated with the cell-ID as normal but that a set of DOB-specific secondary scrambling codes are available for configuration of the various SFN zones.  The same set of DOB-specific scrambling codes are available for configuration in all cells so that SFN zones may be created simply via assignment of the same scrambling sequences.
Thus, S-CCPCH transmissions and DOB CPICH transmissions use the DOB-specific scrambling sequences whilst P-CCPCH, MICH and any control S-CCPCH use normal control-cluster “cell-specific” primary scrambling sequences.

The necessary changes are summarised in Table 1.
Table 1 – Physical layer optimizations for broadcast

	Physical Channel
	SF
	Minimum contiguous transmission time
	DTX for TDM pilot (i.e. support for DOB CPICH)
	Scrambling

	P-CCPCH
	16
	1 slot
	No
	Normal cell-specific primary scrambling code

	MICH
	16
	1-slot
	No
	Normal cell-specific primary scrambling code

	S-CCPCH (control)
	16
	1 slot
	No
	Normal cell-specific primary scrambling code

	S-CCPCH (data)
	256, 128, 64, 32, 16, 8, 4, 2, 1
	1 slot
	Yes
	SFN zone-specific - selected from DOB scrambling sequence set

	DOB CPICH
	256 or 128
	Npilot bits in the middle of a slot
	N/A
	SFN zone-specific - selected from DOB scrambling sequence set


2.2 Compatibility with UTRA TDD
As noted in [1], the current SCH structure for FDD (transmission in each slot of the radio frame) creates problems for UTRA TDD cell search.  The abovementioned physical layer changes do not address this issue.  We further note that transmission of SCH in every slot may increase the PAPR of the transmitted signal, as such, a reduced transmission frequency of SCH may be seen as desirable from certain perspectives.  We would welcome input from other companies as to what level of modification to SCH could be acceptable to help solve this issue.
3 Conclusions
To optimise the current FDD MBSFN physical layer for downlink-only broadcast applications we view the following features as highly important / essential:
· Support for multiple SFN areas or SFN “zones” from the same Node-B

· Support for low PAPR transmission for S-CCPCH

· Support for a native low DRX duty cycle

· Reduced transport channel processing complexity / storage requirements at the UE

A set of moderate physical layer changes have been outlined which would achieve the above goals.  These include:
· Use of SF16 for P-CCPCH and MICH

· Reduction of the minimum contiguous transmission time for P-CCPCH, MICH and S-CCPCH to 1 slot

· Specification of modified S-CCPCH slot formats to include a DRX field in the middle of the slot

· Shorter-SF support for S-CCPCH (i.e. SF2 and SF1)

· Specification of a DOB-specific “short CPICH”

· Ability to configure SFN zones with scrambling codes from a set of DOB-specific scrambling codes.
We kindly request that RAN1 considers these changes and if acceptable associated CRs can be prepared.  This physical layer may then provide similar features and performance to the 3.84Mcps TDD physical layer and (assuming the SCH design issue can be fixed) would make it a more suitable candidate for the DOB work item.
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