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Introduction

This contributions addresses three different solutions for signalling to UEs the MBMS RB parameters of ongoing or ongoing services.

Scenarios

Before the MBMS data reception in UE is possible, RAN must provide to UEs a set of RB parameters (like transport channel, channel coding, TTI, etc.), which characterise the MBMS data transmission. Even though the actual parameters are FFS, the following cases for signalling MBMS RB parameters can be identified. 

· Prior to MBMS data transmission, for use of P-T-M Channel 

· During MBMS data transmission on P-T-M Channel 

· Prior to MBMS data transmission for use of P-T-P Channel 

· During MBMS data transmission on P-T-P Channel 

The UE should be able to receive the RB parameters in IDLE and RRC connected mode when UTRAN selects the P-T-M channel. 

In the case that the P-T-P channels are used, the RRC connected mode is required for each UE. 

Solution 1: Dedicated RRC signalling using DCCH

In R’99 the RB parameters for point-to-point connections are signalled by using UE dedicated signalling at L3 in CELL_FACH or CELL_DCH state of the RRC connected mode.  (RRC: Radio Bearer Setup procedure)

If the existing procedure is used, UTRAN should signal the MBMS RB parameters separately to each UE by using Radio Bearer Setup procedure, before the MBMS P-T-M or P-T-P data transmission is started in the cell.   

When P-T-M channel is selected, this solution would increase unnecessary L3 signalling and air interface load, because same parameters will have to be transmitted over air as many times as there are UEs willing to receive MBMS data. Moreover, since the parameters are given by UE specific signalling, all UEs in IDLE state must establish the RRC connection before receiving MBMS RB parameters, which increases MBMS service setup delay and UTRAN load.

When UTRAN decides to setup the P-T-P channel for the each UE, the number of the UEs is small and all UEs must have, or establish, an RRC connection. Therefore, the use of the UE dedicated signalling to pass MBMS RB parameters to each UE separately seems straightforward solution. Moreover, the different UEs can have different capabilities and other active services, so that the used MBMS RB parameters can differ between different UEs.

If the MBMS data transmission is already ongoing by using the P-T-M or P-T-P channel(s), a UE changing cells, in URA_PCH or Idle state, would require to request RB parameters from UTRAN, so that it can start to receive MBMS data transmission. To request RB parameters, the UE should receive some extra information of the ongoing MBMS data transmission. 

For UEs in CELL_FACH or CELL_PCH state the MBMS RB parameters could be passed during cell reselection, while for UEs in CELL_DCH, it can be done after active set update. 

Solution 2: Common RRC signalling using CCCH

In this approach UTRAN signals the MBMS RB parameters on common control channel to all UEs, before the MBMS data transmission has started in a cell.

When UTRAN selects transmission over P-T-M channel, this solution reduces L3 signalling and air interface load compared to solution 1, because parameters are transmitted only once per service (and not per UE). In addition, also the UEs in Idle mode could receive the RB parameters. However, it might happen that some UEs will miss the RB signalling, due to poor channel condition. To avoid this, some kind of repetition scheme would be needed. 

As pointed out earlier, when, UTRAN decides to setup the P-T-P channel for each UE, the number of the UEs is small and all UEs must have, or establish, an RRC connection (potentially via different SRNCs). Therefore, the use of common signalling to signal to UEs the dedicated RB parameters, does not seem feasible.

If the MBMS data transmission is already ongoing using a P-T-M channel, UEs changing cells while in URA_PCH or Idle state, would have to request RB parameters from UTRAN as in solution 1 or repetition of the RB parameters (using common signalling) should be ongoing during MBMS data transmission.  

Solution 3: Three-level approach

In the third approach, the main set (first level) of the MBMS RB parameters, which are common and static for all services, are signalled on SIB. A new MBMS dedicated SIB block could contain several different RB configurations which are possible for the MBMS P-T-M data transmission in the given cell. 

The second level in this approach would be that UE receives the notification reading PICH. Currently in PICH there are a number of bits (12), which are not used and which could be utilised to inform UEs about the forthcoming and ongoing MBMS data transmissions. Moreover, in the P-T-M case, the bits would include the identification of valid MBMS RB parameter set, from possible configurations received from the SIB for this specific MBMS service. The bit combination can also include restricted set of service specific parameters, for e.g. used channel code. 

If the UTRAN selects the P-T-P transmission, the PICH could indicate that RRC connection is required and after setting RRC connection establishment, the UE specific RB parameters could signalled to UEs by UE dedicated signalling as in solution 1. 

In P-T-M transmission the third level would be to include TFI of the used TF in the physical frame of the MBMS data transmission. Naturally, this is also possible in the solutions 1 and 2. 

The main advantage of this solution, compared to solutions 1 and 2 is that, when the P-T-M data transmission is used, the required RB parameters are available for all UEs, in RRC connected mode or in Idle mode, before and during MBMS data transmission. The use of SIB and PICH, would inherently solve the repetition problem of the solution 2. 

Proposal

It is proposed that the solution 3 is taken as architectural working assumption for TS25.346, and the exact use of SIB and PICH is further analysed. 

