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Discussion and decision
1  Introduction

In RAN1, a number of contributions on MBMS for TDD have discussed timeslot re-use schemes [1], [2], [3] and [4], that offer greater capacity than non re-use schemes.  In RAN1,2 and 3  the gains from using timeslot re-use and macro-diversity for TDD mode point-to-multipoint MBMS transmissions were discussed [4,5,6].  In the latest draft version of 25.346 [7], it is stated:

<<<< extract from [7] >>>>

7.1
Selective Combining for MBMS PTM transmission

In RAN WG2 #40 the selective combining for MBMS ptm transmission was seen possible from RAN2 point of view. The assumption is that the various cells provide similar RB bit rate, and the selective combining is utilized by RLC numbering. Thus, there exist one RLC entity in the UE side.

To support selective combining some improvements (RLC Sequence Number management...) to UM RLC are needed. 

For selective combining there exist one RLC entity per ptm RB per cell group in CRNC. All cells in the cell group are under the same CRNC, i.e. Iur support is not considered.

The UE capability requirements are needed to be revisit with RAN1 if selective combining is to be supported. Current UE capability requirements in chapter 7.2 are requirements defined without selective combining.

For TDD, the maximum ratio combining can be used in addition when Node-Bs are synchronized (to check status with RAN1 and RAN3)
<<<< end of extract >>>>
This paper addresses the highlighted issue raised in 25.346 from a RAN3 perspective.  In RAN1 contributions for the Malaga RAN1 meeting, and the RAN 1 – RAN 2 Joint Meeting at Malaga [8,9], it is identified that there exists the requirement to support Node B synchronisation when using MBMS TDD delivery via :

· timeslot re-use

· timeslot re-use and selection combining

· timeslot re-use and maximum ratio combining.

When timeslot re-use is not employed, selection combining and maximum ratio combining are still conceivable for TDD in a similar fashion to FDD, but have not been championed by 3GPP participants since studies have shown that timeslot re-use offers higher throughput [4].  Node B synchronisation is also required in this case to minimse UE complexity [8].
In this paper we summarise how Node B synchronisation may be realised for TDD mode.

2  Establishing Node B synchronisation for TDD
25.402 [10] describes methods (which are optional) to synchronise Node Bs in TDD:  

<<<< extract from [10] >>>>

In TDD Inter Node B Node Synchronisation is used to achieve a common timing reference among Node B's (see Figure 5), that allows to support Intercell Synchronisation.
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Figure 5: Synchronisation of BFNs through TDD Inter Node B Synchronisation

In TDD Inter Node B Node Synchronisation may be achieved via a standardised synchronisation port (see subclause 6.1.2.1) that allows to synchronise the Node B to an external reference.

Another option to achieve the Inter Node B Node Synchronisation in a TDD system is the synchronisation of cells or Node Bs via the air interface ([3.84Mcps TDD - see subclause 6.1.2.2], [1.28Mcps TDD - see subclause 6.1.2.3]).

<<<< end of extract >>>>
The synchronisation port takes an external reference (e.g GPS), whilst the air interface methods use synchronisation bursts transmitted instead of PRACH and DwPCH, for HCR and LCR, respectively.
3 Text Proposal for [7]

<<<< start of text proposal >>>>

7.1
Selective Combining for MBMS PTM transmission

In RAN WG2 #40 the selective combining for MBMS ptm transmission was seen possible from RAN2 point of view. The assumption is that the various cells provide similar RB bit rate, and the selective combining is utilized by RLC numbering. Thus, there exist one RLC entity in the UE side.

To support selective combining some improvements (RLC Sequence Number management...) to UM RLC are needed. 

For selective combining there exist one RLC entity per ptm RB per cell group in CRNC. All cells in the cell group are under the same CRNC, i.e. Iur support is not considered.

The UE capability requirements are needed to be revisit with RAN1 if selective combining is to be supported. Current UE capability requirements in chapter 7.2 are requirements defined without selective combining.

For TDD, selection combining and maximum ratio combining can be used when Node-Bs are synchronized.
<<<< end of text proposal >>>>
4 Conclusions
1.  The following MBMS schemes for TDD require Node B synchronisation [8,9]:

· timeslot re-use (no macro-diversity)

· selection combining (with or without timeslot re-use)

· maximum ratio combining (with or without timeslot re-use)

2.  Whilst it is not mandatory for a Node B, synchronisation of  TDD Node Bs may be achieved by the Node B Synchronisation port or via the Air Interface (“25.402 Synchronisation in UTRAN Stage 2”).

It is suggested that RAN3 inform RAN2 (via LS or otherwise) of the second conclusion.
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