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Introduction
WIs covering MBMS TDD and FDD physical layer enhancements [1, 2], were approved in principle by RAN#34 and RAN Working Groups are requested to review the completion dates and scope of these WIs. 
RAN1 and RAN2 reviewed the completition dates for changes to their specifications, and concluded upon a deadline of RAN#36 [3].

This document provides an overview of the RAN3 related work.  The changes required are minor, and less complex than those required in RAN1 or RAN2.  We suggest that RAN3 work can also be completed at latest at RAN#36.
2

Overview & Background

A MBMS Single Frequency Network (SFN) is realised over a group of cells covering a geographic area (the SFN Area) by the use of the same scrambling code with respect to one or more timeslots for TDD, and by the use of same primary scrambling code for FDD.  The application of SFN is for DL transmissions only; the transmissions need to occur synchronously across the cells of the SFN Area.  Allied to SFN is the use of higher order modulation, 16QAM, and the use of new burst types (TDD only).  SFN is applicable to 3.84 and 7.68Mcps TDD, but not to 1.28Mcps TDD.
The following three cases are covered by these WIs:
(1) A TDD carrier supporting a mix of unicast and MBMS in which some or all MBMS broadcast services are provided by SFN (via certain timeslots assigned to SFN)

(2) A TDD DL-only carrier supporting MBMS broadcast services via SFN
(3) A FDD DL-only carrier supporting MBMS broadcast services via SFN
The means by which a UE obtains details of services provided, subscribes to those services it is interested in and obtains any ciphering keys necessary to decrypt services, is considered to be outside the scope of 3GPP specifications.  However, it is envisaged that the UE may obtain service details via a point-to-point connection using  the same carrier that is used to provide unicast services.
If a UE obtains services via a TDD DL-only carrier then the UE is assumed to operate in RRC “idle mode” with respect to the DL-only carrier regardless of its RRC state with regard to the carrier providing unicast services.
3

Scope of RAN3 Work for TDD work item
The scope of the work item as given in [2] is listed below:

The objective of the work item is to include support for SFN operation for TDD 3.84Mcps / 7.68Mcps  including the following:

· Configuration of a common scrambling code for a subset or a all timeslots,

· Receiver support for suitable equaliser technology, including diversity reception
· Handling of delay spread in the order of 33us in the UE receiver

· Ensuring backwards compatibility with the existing UTRA physical layer architectures in existing spectral assignments,

· Support for 16QAM on S-CCPCH,

· Necessary protocol enhancements to support TDD SFN operation 

· UE capabilities related to the support of SFN MBMS reception and the support of simultaneous services on the unicast carrier
· Iub control plane protocols

· UE reception performance requirements for applicable bands/slots for the SFN transmission

· BTS requirements for 16QAM transmission on S-CCPCH for applicable bands/slots for the SFN transmission
· RF Coexistence

The following conditions apply:

· The UE mobility requirements and procedures related to the unicast carrier must be met. 
· No optimisations are done within this work item for single receiver (one local oscillator) UEs, i.e. MBMS data loss may occur during periods where a single receiver UE is receiving on the unicast carrier. 

· The SFN area will be limited to the RNC area.

· The unicast serving RNC does not need to be aware of a UE receiving transmissions from a SFN MBMS carrier.

3.1

Introduction

Higher layer changes can be developed based upon the following assumptions related to the physical layer [4]:

· use of slot specific scrambling code (instead of a cell specific scrambling code),

· use of 16QAM (in addition to QPSK)

· use of a new burst type for SFN transmissions.

The synchronous transmission over the SFN Area may be realised using the existing Release 6 mechanisms employed for MBMS soft combining.  No changes are required here.

3.2
Cell Setup / Reconfiguration
CELL SETUP REQUEST & CELL RECONFIGURATION REQUEST are modified to allow the specification of a scrambling code for each timeslot.
3.3
Common Transport Channel Setup

COMMON TRANSPORT CHANNEL SETUP REQUEST is modified to include a modulation parameter (QPSK/16QAM) for a FACH type CCTrCH (the same modulation is assumed to be used for every transmitted burst of the CCTrCH).

The signalling of the burst type for a FACH type CCTrCH for MBMS SFN is performed implicitly by noting that the timeslots in use are configured for SFN operation (via Cell Setup).  The midamble configuration implied by the (mandatory) explicit signalling (Midamble Shift and Burst Type IE) shall be ignored.
3.4
Conclusion on TDD WI scope

The scope includes the text “Iub control plane protocols” and is considered to be correct.
4.
Specification Impacts and Completion Dates (TDD work item)

The work item description [2] lists changes to 25.402 and 25.433.

The impact of the MBMS TDD Physical Layer Improvements WI is indicated by the following table:

	Specification
	Scope of envisaged changes

	TS 25.402
	The sentence describing transport channel synchronisation for TDD soft combining is extended to encompass TDD MBMS SFN too.

	TS 25.433
	Minor modifications to Cell Setup, Cell Reconfiguration and Common Transport Channel Setup procedures to handle per timeslot scrambling codes, 16QAM modulation and the new burst type.


These impacts on RAN3 specifications are considered to be minor.

4.1
Conclusion on specification impacts and completion dates (TDD)

The list of impacted  specifications is correct.  We recommend a completion date of RAN#36 to align with WG1 and WG2 [3].
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Scope of RAN3 Work for FDD work item

The scope of the work item as given in [1] is listed below:
The objective of the work item is to include support for DL only SFN operation for FDD including the following:

· Configuration of a common primary scrambling code,

· Receiver support for suitable equaliser technology, i.e. similar to Type-2 and Type-3,

· Handling of delay spread in the order of 33us in the UE receiver

· Ensuring backwards compatibility with the existing UTRA physical layer architectures in existing spectral assignments,

· Support for 16QAM on S-CCPCH,

· Necessary protocol enhancements to support FDD SFN operation on a DL only MBMS carrier
· UE capabilities related to the support of SFN MBMS reception and the support of simultaneous services on the unicast carrier
· Iub control plane protocols

· UE reception performance requirements for applicable bands for the SFN transmission

· BTS requirements for 16QAM transmission on S-CCPCH for applicable bands for the SFN transmission
The following conditions apply:

· The UE mobility requirements and procedures related to the unicast carrier must be met. 
· No optimisations are done within this work item for single receiver (one local oscillator) UEs, i.e. MBMS data loss may occur during periods where a single receiver UE is receiving on the unicast carrier. 

· The SFN area will be limited to the RNC area.

· The unicast serving RNC does not need to be aware of a UE receiving transmissions from a SFN MBMS carrier.

5.1

Introduction

Higher layer changes can be developed based upon the following assumptions related to the physical layer:

· use of 16QAM (in addition to QPSK)

The introduction of the use of a common primary scrambling code is possible without changes to the specifications.

The synchronous transmission over the SFN Area may be realised using the existing Release 6 mechanisms employed for MBMS soft combining.  No changes are required here.

5.2
Common Transport Channel Setup

COMMON TRANSPORT CHANNEL SETUP REQUEST is modified to include a modulation parameter (QPSK/16QAM) for a FACH type CCTrCH.
5.3
Conclusion on FDD WI scope

The scope includes the text “Iub control plane protocols” and is considered to be correct.

6.
Specification Impacts and Completion Dates (FDD work item)

The work item description [1] lists changes to 25.433.  In addition, we recommend an editorial CR to 25.402.
The impact of the MBMS FDD Physical Layer Improvements WI is indicated by the following table:

	Specification
	Scope of envisaged changes

	TS 25.402
	The sentence describing transport channel synchronisation for FDD soft combining is extended to encompass FDD MBMS SFN too.

	TS 25.433
	Addition to Common Transport Channel Setup procedure to handle 16QAM modulation.


These impacts on RAN3 specifications are considered to be minor.

6.1
Conclusion on specification impacts and completion dates (FDD)

The list of impacted specifications should also include 25.402.  We recommend a completion date of RAN#36 to align with WG1 and WG2 [3].

7

Proposal for TDD Work Item
RAN3 is therefore requested to agree revisions to the WI “MBMS TDD Physical Layer Enhancements” [2] as follows:
Expected Output and Time scale (to be updated at each plenary) 

	New specifications
[If Study Item, one TR is anticipated]

	Spec No.
	Title
	Prime rsp. WG
	2ndary rsp. WG(s)
	Presented for information at plenary#
	Approved at plenary#
	Comments

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	Affected existing specifications
[None in the case of Study Items]

	Spec No.
	CR
	Subject
	Approved at plenary#
	Comments

	25.346
	
	Introduction of the Multimedia Broadcast Multicast Service (MBMS) in the Radio Access network (RAN); Stage 2
	[RAN#35] TBD
	

	25.221
	
	Physical channels and mapping of transport channels onto physical channels (TDD)
	[RAN#36] TBD
	

	25.222
	
	Multiplexing and channel coding (TDD)
	[RAN#36] TBD
	

	25.223
	
	Spreading and modulation (TDD)
	[RAN#36] TBD
	

	25.224
	
	Physical layer procedures (TDD)
	[RAN#36] TBD
	

	25.306
	
	UE Radio Access capabilities definition
	[RAN#36] TBD
	

	25.331
	
	Radio Resource Control (RRC) protocol specification
	[RAN#36] TBD
	

	25.402
	
	Synchronisation in UTRAN Stage 2
	RAN#36
	

	25.433
	
	UTRAN Iub interface NBAP signalling
	RAN#36
	

	25.102
	
	User Equipment (UE) radio transmission and reception (TDD)
	[RAN#38] TBD
	

	25.105
	
	BS radio transmission and reception (TDD) requirements
	[RAN#38] TBD
	

	25.123
	
	Requirements for support of radio resource management (TDD)
	[RAN#38] TBD
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Proposal for FDD Work Item

RAN3 is therefore requested to agree revisions to the WI “MBMS FDD Physical Layer Enhancements” [1] as follows:
Expected Output and Time scale (to be updated at each plenary) 

	New specifications
[If Study Item, one TR is anticipated]

	Spec No.
	Title
	Prime rsp. WG
	2ndary rsp. WG(s)
	Presented for information at plenary#
	Approved at plenary#
	Comments

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	Affected existing specifications
[None in the case of Study Items]

	Spec No.
	CR
	Subject
	Approved at plenary#
	Comments

	25.211
	
	Physical Channels and mapping of Transport channels (FDD)
	[RAN#36] TBD
	

	25.212
	
	Multiplexing and Channel coding (FDD)
	[RAN#36] TBD
	

	25.213
	
	Spreading and modulation (FDD)
	[RAN#36]
	

	25.101
	
	User Equipment (UE) radio transmission and reception (FDD)
	[RAN#38] TBD
	

	25.104
	
	Base Station (BS) radio transmission and reception (FDD)
	[RAN#38] TBD
	

	25.331
	
	Radio Resource Control (RRC) protocol specification
	[RAN#36] TBD
	

	25.402
	
	Synchronisation in UTRAN Stage 2
	RAN#36
	

	25.433
	
	UTRAN Iub interface NBAP signalling
	RAN#36
	

	25.346
	
	Introduction of the Multimedia Broadcast Multicast Service (MBMS) in the Radio Access network (RAN); Stage 2
	[RAN#35] TBD
	

	25.306
	
	UE Radio Access capabilities definition
	[RAN#36] TBD
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