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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. This document provides an overview of the RAN2 related work and suggests that this work can be completed at RAN#35.
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Overview & Background

A 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. Allied to SFN is the use of higher order modulation techniques, e.g. 16QAM, and the use of new burst types (TDD only). 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.
In this contribution we focus on case (1) and case (2), although some aspects of case (2) are equally applicable to case (3).
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Scope of RAN2 Work
3.1

Introduction

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

· 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.

Considerations related to backwards compatibility lead to the following requirements:

(A) A non-SFN capable UE requiring unicast or MBMS services should not be capable of selecting a DL only carrier providing MBMS SFN (a DL only carrier only supports MBMS via SFN).
(B) It should be possible to support a non-SFN capable UE requiring unicast services and/or MBMS services not provided via SFN by using the carrier that provides both UL and DL services and/or by TDD slots not allocated to SFN in case (1).

(C) For case (1), if all MBMS services are supported by SFN then the non-SFN capable UE should be able to quickly determine that it cannot obtain MBMS services.

Requirement (A) is envisaged to be met using physical layer mechanisms (e.g. use of new burst type on P-CCPCH for TDD), preventing the non-SFN capable UE selecting a TDD DL only carrier. 
Requirement (B) can be met by having the MCCH configured to use time slots that are not assigned to SFN. In this case the MCCH continues to be defined as in Rel-6 and only some MTCHs (and/or MSCH) are configured to use SFN slots. Other MTCHs (and/or MSCH) may be configured to use non-SFN slots.
Requirement (C) can be met by use of a new MCCH configuration (provided via enhanced Release 7 System Information Blocks). A Release 6 UE will not receive the old MCCH configuration (via Release 6 System Information Blocks) and will therefore conclude that MCCH is not provided and that it cannot receive MBMS services. (Note: It is proposed that a Release 7 3.84/7.68 Mcps TDD MBMS capable UE is required to support SFN).
3.2
Cell Selection/Reselection and Mobility

For case (1), cell selection/reselection and mobility procedures are as currently specified by 25.304.

For case (2) the UE is assumed to operate in “idle mode” with respect to the DL only carrier independently of its RRC state in relation to the carrier providing unicast services.

New text is added to 25.346 covering selection of TDD DL only MBMS SFN carriers by dual receiver UEs. This covers:
· Scanning of RF channels (as 5.2.3 in [3])

· Reading System Information

· Cell selection/reselection (including MBMS Preferred Layer)

· Inter frequency and intra frequency measurements (Note: For TDD, in all cases it is assumed that measurements are performed on Beacon)
· Mobility (HCS is not used)

3.3
System Information

For case (2) most of existing System Information Blocks are not relevant and include mandatory parameters relating to procedures and channels which are inappropriate to a DL carrier providing MBMS SFN. Only S-CCPCH (for MTCH, MCCH and MSCH), PCCPCH for BCH and MICH are relevant. Therefore for case (2) it is proposed that BCH should include
· Master Information Block (needed to select a cell listing an appropriate PLMN identity)
· System Information Block 11 (needed to obtain details of inter frequency and intra frequency measurements to be performed)
· System Information Block 19 (new, TDD only)

·  includes “P-CCPCH Info” (optional)

· TDD MBSFN Information (scrambling code for each time slot) 
· provides MCCH specification (via “Secondary CCPCH System Information MBMS”) 
For case (1), System Information Block 5/5bis would be modified to include the optional IE:
· TDD SFN information (including scrambling codes to be assigned to one or more time slots)

3.4
Procedures

Through SFN physical layer enhancements, a non-SFN capable UE will be incapable of selecting a DL only TDD MBMS SFN cell since it will be incapable of camping on to a SFN only carrier.
A SFN capable UE selecting a DL only MBMS SFN carrier is required to read the System Information Block 19. It:
· Reads “TDD MBSFN Information” (TDD only) which includes details of the scrambling code assigned to each timeslot. 
· Reads “Secondary CCPCH System Information MBMS” which includes details of the S-CCPCH configuration which supports MCCH and optionally MSCH and a set of MTCHs

· Details of the S-CCPCH configuration are obtained via “Secondary CCPCH System Information MBMS” which is extended to indicate the modulation to be used (QPSK or 16QAM) with respect to 3.84/7.68 Mcps TDD.
· Proceeds to read MCCH

A SFN capable UE selecting the TDD carrier that supports both unicast and MBMS provided via SFN reads System Information Block 5 as normal. 
Modifications to 25.331 and 25.346 are needed to capture procedural aspects.

3.5
UE capabilities

It is proposed to add new tables to 25.306, similar to 4.13-4 and 4.13-4a, to cover cases (1) and (2).

For cases (1) and (2) it is assumed that the UE’s unicast capabilities are not impacted. 
4



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

	Specification
	Scope of envisaged changes

	TS 25.306
	New tables, similar to 4.13-4 and 4.13-4a, covering cases where TDD DL slots are used for MBMS SFN

	TS 25.331
	Minor extensions are needed to MBMS COMMON P-T-M RB INFORMATION and to SIB 5/5bis
Minor modifications/extensions are needed to MBMS related procedures

New SIB 19 definition needs to be added

Modifications to ”Secondary CCPCH Info MBMS”

	25.346
	A new Section is proposed to be added to Section 7.1 describing SFN (SFN is regarded as another combining option).
It may also be appropriate to include some additional text in Sections 7.3.1 and 10.2.1


These impacts on RAN2 specifications are considered to be minor. We have provided draft CRs to this meeting. We hope that these can be progressed via email so that revised versions can be presented to the St. Louis meeting for agreement. It is therefore anticipated that a complete set of CRs could be submitted to RAN#35 for approval.
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Proposal

RAN2 is therefore requested to approve the following principles:

1. cell selection/reselection with respect to TDD DL only carrier(s) by SFN capable UEs to be covered by 25.346
2. UE TDD MBMS capabilities to be captured in 25.306 by two new tables, similar to 4.13-4 and 4.13-4a, covering cases where TDD DL slots are used for MBMS SFN

3. MBMS SFN functionality to be captured in 25.346 in a new subsection in Section 7.1 and by additions to 7.3.1 and  10.2.1

4. extending SIB 5, introduction of SIB 19 and new IEs in 25.331.
RAN2 is also 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
	

	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#35
	

	25.331
	
	Radio Resource Control (RRC) protocol specification
	RAN#35
	

	25.402
	
	Synchronisation in UTRAN Stage 2
	[RAN#36] TBD
	

	25.433
	
	UTRAN Iub interface NBAP signalling
	[RAN#36] TBD
	

	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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