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1
Introduction

This document reports a revised version of the Proposal B defined in [1], with the MBMS Service Request delivered to the BSS. 
The main differences with respect to the original version reported in [1] are:

· any reference to MSs in packet transfer mode, when the MBMS notification message is delivered by the BSS, has been removed;

· the counting and addressing procedure has been simplified;
· the MFI_fake concept has been removed;

· no need to extend the RLC/MAC header in order to include the MFI field;

· the selective retransmission algorithm has been removed, including the exhaustive one only. 
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MS counting & addressing in MBMS
When an MS in STANDBY state or READY state and packet idle mode receives (Packet) Paging Request / MBMS Notification message(s) on CCCH (PCCCH if available), that MS will send a Channel Request on RACH (or a Packet Channel Request on PRACH if PCCCH is available); the BSS will send an Immediate Assignment on AGCH (or a Packet Uplink Assignment on PAGCH if PCCCH is available). On the assigned PDCH the MS will send the MBMS Service Request, including its TLLI and the TMGI, to the BSS.

As soon as the BSS receives the MBMS Service Request from an MS, the BSS shall send a Packet Uplink Ack/Nack with the Final Ack Indicator set to 1 to the MS, including a valid RRBP field in the RLC/MAC control block header, addressing that MS via the UPLINK_TFI and the CONTENTION_RESOLUTION_TLLI, and including the TMGI reported by the MS, the {MFI, MFI_TAI, MFI_TA_TN} assigned by the BSS to that specific MS (these 4 additional fields, TMGI, MFI, MFI_TAI, MFI_TA_TN are included using padding bits inside the Packet Uplink Ack/Nack). 

During the MBMS session, the MFI (Mobile Flow Identity) shall be used by the BSS in order to address that MS, and by the MS in order to allow the BSS to recognize that MS among all the MSs involved in that MBMS session. Up to 16 MSs may be addressed on the same PDCH, since up to 16 MSs may adjust Timing Advance on the same PDCH via MFI_TAI with the continuous TA update procedure.

During the MBMS session, the MFI_TAI and the MFI_TA_TN shall be used by the MS and by the BSS for the continuous TA update procedure. The TN specified by MFI_TA_TN identifies one PDCH belonging to the set of PDCHs allocated for that MBMS session.

Once the MS has received the Packet Uplink Ack/Nack including the {MFI, MFI_TAI, MFI_TA_TN}, it shall send the Packet Control Acknowledgement in the uplink radio block period specified by the RRBP field inside the Packet Uplink Ack/Nack. This notifies the BSS of the correct reception of these fields. Once the UL TBF has been released, both the MS and the BSS shall store the {MFI, MFI_TAI, MFI_TA_TN} to be used by that MS and by the BSS for the MBMS session.
The procedure will be repeated for all the MSs involved in a specified MBMS session and at most until the last valid MFI value is available on the BSS side. If more MSs are involved in the specified MBMS session than available MFI values, block repetitions shall be used for the MBMS data transfer instead of PDAN [2].

The above described procedure allows the BSS to perform both the counting and the addressing, with the TA update and the retransmissions management, of the MSs involved in a specified MBMS session, as far as MFI values are available on the BSS side.
Therefore, the MSs addressed by {MFI, MFI_TAI, MFI_TA_TN} perform the continuous TA update procedure and send Packet Downlink Ack/Nack for the retransmissions management.              

3
MBMS Assignment

The BSS will send the MBMS ASSIGNMENT message on CCCH (PCCCH if available) for all the MSs in STANDBY state or READY state and packet idle mode. The MBMS ASSIGNMENT message shall be sent 5 times by the BSS, in order to overcome potential radio impairments leading to message loss on the MSs side (corresponding to a BLER equal to 80%). The time within 2 consecutive transmissions of the message shall not exceed 5 x BS_CV_MAX block periods. That implies that the first normal burst of the 5th message will be sent within 20 x BS_CV_MAX block periods with respect to the first transmitted normal burst of the 1st message, i.e. 6 s assuming the maximum value for BS_CV_MAX. All the 5 messages will indicate the same point in time denoted by the TBF Starting Time. The TBF Starting Time shall be set to a value denoting a point in time whose difference, with respect to the point in time denoted by the TDMA frame used for transmitting the first normal burst belonging to the first transmitted MBMS ASSIGNMENT message, shall not be less than 21 x BS_CV_MAX block periods.
If the MS has received a Packet Uplink Ack/Nack including an {MFI, MFI_TAI, MFI_TA_TN} before the TBF Starting Time, but the RRBP specified for sending the Packet Control Acknowledgement denotes a radio block period whose last TDMA frame occurs after the TBF Starting Time, the MS shall anyway wait for the assigned RRBP, transmit the Packet Control Acknowledgement and immediately switch to the assigned PDCHs for the MBMS session. Both the MS and the BSS shall store the {MFI, MFI_TAI, MFI_TA_TN} to be used by that MS and by the BSS for the MBMS session.  

The retransmissions management is performed as described in the following Section. All the MSs addressed with an MFI will periodically be requested to send Packet Downlink Ack/Nack.
4
PDAN based feedback in MBMS

In order to guarantee an adequate perception of the service from the users’ point of view, the RLC/MAC mode of operation is to be the acknowledged one (AM). Since all the MSs, involved in the specified MBMS session, are multiplexed on the same PDCHs on the DL and addressed via the same TFI, a further identifier addressing a specific MS is needed (i.e. the MFI, a new field included in the RLC/MAC header of an RLC/MAC block). Since 16 is the maximum number of MSs/PDCH enabled to use the continuous timing advance update procedure, the MFI has to be a 4-bit field. In order to include the MFI in the RLC/MAC header, the 2 bits of the RRBP + the first 2 bits of the TFI [3] can be used to denote the MFI field. In such a case, as far as an MBMS session is concerned, it is assumed by default, on both the MS side and the BSS side, that the RRBP field is always set to 00 whenever such a field is set valid via the (E)S/P field; moreover, the TFI is reduced to a 3-bit field, allowing the BSS to address up to 8 TBFs on the same PDCH including simultaneous MBMS sessions, or an MBMS session or simultaneous MBMS sessions and GPRS and/or EGPRS TBFs.     
The global (TFI + MFI) identifier allows the BSS to address a specific MS among those involved in a specified MBMS session inside a cell.

1) The BSS sets the (E)S/P field inside the RLC/MAC header of an RLC/MAC block sent on the DL, in order to request a specific MS, addressed via its (TFI + MFI) in the RLC/MAC header, to send a Packet Downlink Ack/Nack on the UL. The request period shall be properly selected in order to avoid stall conditions of the transmit window on the BSS side: it depends on GPRS or EGPRS use, the number of PDCHs allocated to the MBMS session, the window size in case of EGPRS, the number of MSs involved in the MBMS session, the BS_CV_MAX value. With an appropriate selection of the parameters, it is possible to receive the Packet Downlink Ack/Nack from the maximum number of MSs which can be multiplexed on a PDCH and controlled via the continuous TA update procedure, i.e. 16, still avoiding a stall condition of the transmit window on the BSS side. In such a way, all the MSs with {MFI, MFI_TAI, MFI_TA_TN} can periodically send the Packet Downlink Ack/Nack.

2) The MS addressed via (TFI + MFI) sends the Packet Downlink Ack/Nack in the UL radio block period specified by the conventional 00 RRBP value. The MS includes its MFI in the Packet Downlink Ack/Nack using part of the padding bits of the message, in order to let the BSS detect the correct identity of the responding MS.
3) The BSS processes all the Packet Downlink Ack/Nack messages received within a request period from all the MSs with {MFI, MFI_TAI, MFI_TA_TN}. The retransmissions on the BSS side are performed via an exhaustive algorithm: all the radio blocks referred to as Nacked in the RBB of the Ack/Nack Description in any received Packet Downlink Ack/Nack are retransmitted. In such a case, the delay due to the retransmissions could be remarkable; it is therefore necessary to correctly evaluate the player buffer size inside the MSs in order to avoid/minimise potential service interruptions. The RLC procedures during an MBMS session on the BSS side shall be modified in order to periodically set the start of the transmit window corresponding to the least recent radio block not positively acknowledged yet among all the received Packet Downlink Ack/Nack messages, and not on a single Packet Downlink Ack/Nack basis as currently foreseen by the standard.
5
Conclusions
Based on the simulation results reported in [4] and [5], it is suggested to select this Proposal as the way forward for specifying the above mentioned radio procedures in GERAN, in the framework of the MBMS standardization process. 
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