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Discussion and decision
1. Introduction

There has been much discussion in RAN2 on MBMS Physical Layer Enhancements for both FDD and HCR TDD. This paper is to provide an overview of the changes in TS25.346 and the relevant stage 3 CRs for the WI “MBMS LCR TDD physical layer enhancements” created at RAN#35.
For LCR TDD physical layer enhancements, it is proposed to support MBSFN mode in the following ways:
(1). A TDD carrier supporting a mix of unicast and MBMS in which some or all MBMS broadcast services are provided by MBSFN (via certain timeslots assigned to MBSFN) with the use of higher order modulation techniques, i.e. 16QAM.
(2). A TDD DL-only carrier supporting MBMS broadcast services via MBSFN with an optimized timeslot structure, which is termed operating in MBSFN only mode.
Changes to RAN2 specifications need to be developed to take account of the downlink only configuration for the timeslots, as well as the use of a slot specific scrambling code (instead of a cell specific scrambling code). In addition, higher order modulation technique 16QAM should be also specified.

The MBMS LCR TDD physical layer enhancements with MBSFN operation mode is backwards compatible in the sense that there is no impacts on Release-6 UE behaviour for receiving unicast and MBMS services in non MBSFN mode. 
2. Principle for LCR TDD MBSFN 
2.1 Downlink only configuration for the timeslots
In order for the LCR TDD system to operate with higher transmission efficiency, it is necessary to make downlink only configuration for the timeslots for the purpose of MBMS service delivery in MBSFN only mode.
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Figure 1: LCR TDD subframe structure with downlink only configuration for MBSFN.
The mechanism for the configuration requires the silence of DwPTS, UpPTS and GP within traditional LCR TDD subframe (as seen in Figure 1).  There is no uplink timeslot configured for cells dedicated to MBSFN LCR TDD.
2.2 Cell search and system synchronization
The cells operating in MBSFN only mode shall only downlink transmit waveforms according to the downlink only configuration for the timeslots within the LCR TDD subframe. There are only SCCPCHs (mapping to MTCH via transport channel FACH) configured in MBSFN traffic timeslot (from timeslot one to timeslot six). 
The timeslot zero, termed MBSFN control timeslot, only has mandatory configuration of PCCPCHs (mapping to BCCH via transport channel BCH) and SCCPCHs, which primarily support the transmission of MCCH. The support of MICH and MSCH is not excluded in those SCCPCHs. 
There is no synchronization channel configured in the cells operating in MBSFN only mode. A cell in MBSFN only mode shall be associated with an unicast cell, which provides system synchronization for the UE camping on the unicast cell and expecting to receive MBMS services from that cell in MBSFN only mode.
For the MBSFN cluster in LCR TDD mode, there is no PLMN selection and cell selection/reselection process. In other words, the MBSFN cluster in 1.28 Mcps TDD mode shall not act as the target for cell selection/reselection. 
The UE that needs receive MBMS services delivered in an MBSFN cluster must at the first step select the non MBSFN cell (i.e. the unicast cell),  that the MBSFN cluster is associated with. The UE can get synchronized to the MBSFN cluster with the help of the information indicated in system information of the unicast cell. The details of the association between MBSFN clusters and non MBSFN cells operating in a unicast carrier will not specified. However, from the UE’s perspective, the registered PLMN of the MBSFN cluster should be the same as the PLMN that is registered by the UE from the associated unicast carrier. 

Apart from background search procedures for receiving other MBSFN clusters the UE is not required to perform inter-frequency measurements and intra-frequency measurements for other MBSFN clusters. Hierarchical cell structure, rules for fast moving UEs and inter-frequency and inter-RAT measurements are not applicable for the cell operating in MBSFN only mode.
2.3 System information 
Most of existing System Information Blocks are not relevant and include mandatory parameters relating to procedures and channels which are inappropriate to a cell operating in MBSFN only mode. Many of the System Information Blocks and IEs relating to Physical Channels are not relevant as indicated in [3]. However those related to S-CCPCH (for MTCH, MCCH and MSCH), PCCPCH for BCH and MICH are relevant. Therefore it is proposed that BCH should include:
(1)Master Information Block (needed to select a cell listing an appropriate PLMN identity) + (optionally) Scheduling Block 1 and/or 2

(2)System Information Block 3 – this is extended to indicate MBSFN only service

(3)System Information Block 5 and 5 bis –this extended to indicate the slots providing MBSFN and the scrambling code to be used for each slot

(4)System Information Block 11 (needed to provide information of cells operating in MBSFN only mode)
System information that is not supposed to be included is indicated in the 25.331 such that the UE shall behave as if the information was not received, i.e. the actions as specified in clauses 8.6 are not triggered for those information elements.

In addition System Information Block 11 is extended for use on the unicast carrier so that it can provide details of the frequencies and MBSFN cell parameter ID used for MBSFN only cells. This can then be used by the UE for efficient search and synchronization against of a suitable MBSFN only mode carrier.

For mix transmission of unicast and MBSFN, the relevance of System Information Blocks is as in Rel-6. However System Information Block 5/5 bis is extended to indicate the slots providing MBSFN and the scrambling code to be used for each slot.
2.4 MBMS control information
Some existing MBMS control information, e.g. the message “MBMS Access Information” is not needed, since it is obvious that counting is not supported. Some IEs relating to MBMS control signalling for unicast case are not appropriate to a cell operating in MBSFN only mode. Those IEs are not supposed to be transmitted in MBSFN only cell as indicated in TS25.331 and are specified as such a way the UE shall behave as if the information was not received, i.e. the UE’s behaviour upon the reception of those information elements is not specified.
The usage of “MBMS Neighbouring Cell p-t-m RB Information” is modified to support the notification of the MBMS services delivered over neighbouring MBSFN inter frequencies, due to the fact that selective and soft combining are not supported. Some further modifications in MBMS General Information、MBMS Modified services Information、MBMS UNModified services Information are conducted for cooperation of notification of the MBMS services delivered over neighbouring MBSFN inter frequencies. The justification for the requirement of this type of neighbouring notification can be referred to section 4.1 in R2-071331.
2.5 UE capabilities
It is proposed to add new tables to 25.306, similar to 4.13-5 for LCR TDD MBSFN. This new table is developed assuming a service data rate (for broadcast TV) of 384kbps and an MCCH data rate of 7.6kbps. It is assumed that the UE’s unicast capabilities are not impacted.

In addition, a 40msec TTI is supported at 384kbps on one slot per radio frame. Use of soft/selective combining between MBSFN clusters is not required.
2.6 DRX operation
An important aspect for the UE implementation is power saving. In the general case the UE is supposed to scan for available MBSFN only frequencies that provide MBMS services, after it successfully camps on a unicast cell with MBSFN information broadcast in SIB 11 of system information. 
It is proposed in the stage 3 CRs to specify the capability on the unicast carrier to indicate whether MBSFN frequencies are available, and to provide a list with the frequencies and corresponding cell parameter Id. If there is no specific indication the UE will not search MBSFN cluster and consider that there is no coverage of MBSFN only frequencies.

For the cell operating in MBSFN only mode, the MBMS control signalling is only carried over MCCH mapping to FACHs configured in the MBSFN control timeslot. MICH may be also configured in the MBSFN control timeslot for the sake of DRX. The UE may operate DRX on the MCCH either by monitoring the MICH to determine when it needs to receive the MCCH or by means of using the MODIFIED SERVICES INFORMATION message on the MCCH to determine that it does not need to acquire the remainder of the MCCH information as specified in Release 6.
MSCH gives another possibility for efficient power saving for interruptions that are longer and are proposed to be still supported also in MBSFN operation.
3. Conclusion

It is proposed to discuss the rational in section 2 and agree the corresponding change requests in the Annex, provided that they are acceptable.
4. Annex
(1). R2-071802 Introduce MBMS LCR TDD Physical Layer Enhancement to TS 25.346
(2). R2-071812 Introduce MBMS LCR TDD Physical Layer Enhancement to TS 25.304
(3). R2-071816 Introduce MBMS LCR TDD Physical Layer Enhancement to TS 25.331
(4). R2-071809 Introduce MBMS LCR TDD Physical Layer Enhancement to TS 25.306
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