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MBMS transfer mode concept

1 Introduction

The possibility to transfer system information and paging messages on the PACCH of an MBMS bearer (i.e. “MBMS transfer mode”) has been proposed in [1] and [2]. The basic idea behind the proposal is to avoid the problems and limitations that have been recognised in the current specified MBMS broadcast/multicast receive mode that require mobile stations to listen to the (P)CCCH channel for system information and paging messages during MBMS reception. Some different alternatives and issues have already been raised and discussed and this paper describes the suggested MBMS transfer mode that will form the basis for stage 3 (and stage 2) CRs.

Note: In this paper, an MBMS bearer using ‘MBMS transfer mode’ refers to that the network sends CS and PS paging messages and system information on the PACCH of that MBMS bearer. No new mode will however be introduced in the specifications. The mobile stations will still be in broadcast/multicast receive mode (or in packet transfer mode, e.g. in case the mobile station has an interactive session). The use of “MBMS transfer mode” in the text is for clarity reasons.

2 Transmission of system information and paging messages on the PACCH of the MBMS bearer

Basic procedure

In order to avoid that the mobile stations that are receiving the transfer of an MBMS session need to listen to the (P)BCCH in addition to the MBMS p-t-m channel the network sends CS and PS paging messages and system information on the PACCH of the MBMS p-t-m channel during the MBMS session. The network (BSS) then keeps track of the mobile stations that are listening to the MBMS session in a cell in order to send the paging messages for the concerned mobile stations. In other words, if the BSS receives a paging message from the core network indicating that the paging shall be performed in a routing area/location area
, the BSS can restrict the transmission of the paging message to the PACCH of the MBMS bearer the mobile station is listening to (and only in that cell). 

If a mobile station has left the MBMS session(s) for any reason it will take some time before the network realises that the MS is no longer listening. This could mean that the paging messages may not reach the mobile station as those messages are sent on the PACCH. There are several ways how this could be solved. Either the mobile station is required to send a “bye” message but then it would need to do a service request again when returning to the MBMS session also after a short suspension (i.e. the MS_ID has not expired). A solution is to send paging messages simultaneously on both the (P)CCCH paging channel and on the PACCH. The extra load should not be that high.

Several MBMS bearers

When several MBMS bearers are multiplexed on the same PDCHs, all the mobile stations listening to any of the bearers will receive the system information and paging messages. If there are MBMS bearers that are partly multiplexed, the system information and paging messages should therefore preferably be sent on one of the PDCHs that are shared by the bearers in order to minimise the transmission. It could be advantageous that a common PACCH/D is used for all MBMS bearers but this would restrict the allocation of MBMS bearers (cf. the existing broadcast/multicast receive mode). 

Feedback/non-feedback MBMS bearers
There are some issues/drawbacks for the non-feedback bearers that need to be considered:

· There is a need to count the mobile stations in order to retrieve the TLLIs of the mobile stations that are listening. In the so-called ‘stadium case’ it will therefore not be possible to use MBMS transfer mode.

· An access request is needed when the mobile station performs cell reselection (using fast reception resumption) to a non-feedback bearer using ‘MBMS transfer mode’. If ‘MBMS transfer mode’ is not used, the mobile station would not need to perform any MBMS access request in the fast reception resumption case.

· In the non-feedback case, the network has less control of the mobile stations listening to the MBMS bearer on which the network sends paging messages on the PACCH (since N3105 can not be used). There are however some alternative solutions (paging strategies) that could be used. The network could, for instance, send paging messages on the (P)CCCH as well if no response is received on the paging messages sent on the PACCH, or the network could choose to send paging messages simultaneously on both the PACCH and on the (P)CCCH(s). Such paging strategies can also be used for the feedback case, if needed.

· There is a risk that the network has not received the MBMS SERVICE REQUEST message of all the mobile stations that are listening to the MBMS bearer/session. In case of a non-feedback bearer the mobile station will not be able to detect that the network has not received its MBMS SERVICE REQUEST message since the mobile station will not receive any MBMS MS_ID ASSIGNMENT message (unlike the feedback case). A mobile station might then be expecting paging messages on the PACCH/D, even though the network has not received its TLLI.
Even though the impacts on the specifications by introducing the non-feedback possibility as well are limited, it is therefore here proposed that the use of ‘MBMS transfer mode’ shall be restricted to feedback MBMS bearers.

Note: The transfer of system information messages on the MBMS bearer PACCH is implementation specific on the network side. However, to get an evaluation of the extra load imposed by sending system information on the PACCH, it can be considered that the maximum capacity that can be used for BCCH on the control channel (if BCCH-ext is used) is 8 / 51 = 15.7%. In case PBCCH is present in the cell (and BS_PBCCH = 4) the maximum capacity that can be used for PBCCH on the control channel is 4 / 12 = 33.3%. The extra load due to paging messages of course depends on the number of pages to the specific mobile stations listening to the MBMS session in the cell. If, hypothetically, 10 paging messages / min as a total are sent to these mobile stations about 0.3% of the capacity of one PDCH would be needed. Under these assumptions about 16% of the capacity of one PDCH would thus be required for system information and paging messages (33.6% of the capacity of one PDCH in case PBCCH is present in the cell and BS_PBCCH = 4).

3 Reception of multiple sessions

For a mobile station receiving multiple sessions, which are using ‘MBMS transfer mode’, and on which the mobile station has an MS_ID, the network can send related paging messages on the PACCH of any (or all) of these MBMS sessions.

In case the mobile station suspends its last MBMS bearer using ‘MBMS transfer mode’, on which the mobile station has an MS_ID, it shall return to listen to the (P)CCCH (in parallel).

4 Cell reselection

Default behaviour

In case the ‘default behaviour’ is used for the cell reselection during an MBMS session, i.e. the mobile station has no information about the corresponding MBMS bearer in the new cell, it has no impact if that MBMS bearer is using ‘MBMS transfer mode’ or not. The mobile station will perform an MBMS access request procedure in the new cell anyway.

Fast reception resumption

In case ‘fast reception resumption’ is used for the cell reselection during an MBMS session the mobile station receives information about the corresponding MBMS bearer in the neighbouring cells in the MBMS NEIGHBOURING CELL INFORMATION messages. The mobile station will then be able to listen to the MBMS bearer in the new cell as soon as it has performed the cell reselection. The new information element ‘MBMS Transfer Mode Indicator’ in the MBMS NEIGHBOURING CELL INFORMATION message indicates whether the MBMS bearer in the new cell is using ‘MBMS transfer mode’ or not.

If the MBMS bearer is not using ‘MBMS transfer mode’ the mobile station will read the system information in parallel to the MBMS bearer and, if it is a feedback MBMS bearer, perform an MBMS access request procedure once it has received a consistent set. During the MBMS access request procedure, the mobile station will need to temporarily leave the MBMS bearer in order to transmit on the RACH and then to send the MBMS SERVICE REQUEST message. If it is a non-feedback MBMS bearer in the new cell, the mobile station will not need to perform any MBMS access request procedure. 

If the MBMS bearer is using ‘MBMS transfer mode’ the mobile station will read the system information received on the PACCH and then, if it is a feedback MBMS bearer, perform an MBMS access request procedure on the (P)CCCH once it has received a consistent set. During the MBMS access request procedure, the mobile station will need to temporarily leave the MBMS bearer for a longer time since the mobile station is typically not able to listen to the (P)CCCH in parallel to the MBMS bearer using ‘MBMS transfer mode’. The mobile station will then need to leave the MBMS bearer in order to transmit on the RACH, to receive the IMMEDIATE ASSIGNMENT/PACKET UPLINK ASSIGNMENT message, to send the actual MBMS SERVICE REQUEST message and to receive the MBMS ASSIGNMENT message.
In order for the target cell to prioritise the transfer of system information on the PACCH when a mobile station performs cell reselection into the cell, the information received from the old cell that a mobile station will perform cell reselection to that specific cell can be used. That way, the mobile station can also perform the MBMS access request procedure earlier since it will have received the necessary system information earlier. That, in turn, will improve the reception of the MBMS session since the mobile station will earlier have an MS_ID and can thus send acknowledgements reports earlier.

5 Protocol impacts

The impacts on the different protocols by introducing ‘MBMS transfer mode’ are:

· A new information element ‘MBMS Transfer Mode Indicator’ is introduced in the MBMS ASSIGNMENT and MBMS NEIGHBOURING CELL INFORMATION messages. It is used in order to indicate whether system information and paging messages are sent on the PACCH of the related MBMS bearer or not. Paging messages are only sent to mobile stations that have an MS_ID on that MBMS bearer though.

· The system information and paging messages can be sent on the PACCH of an MBMS bearer as well.

6 Impact on network

The introduction of ‘MBMS transfer mode’ has the following impacts on the network:

· The BSS needs to keep the TLLI/IMSI mapping for the mobile stations that have an MS_ID on a feedback MBMS bearer in order to be able to send the paging messages on the appropriate MBMS bearer PACCH. Since the BSS has the TLLI values for the different mobile stations that have made a MBMS service request it can use the Radio Access Capability Update procedure towards the SGSN in order to retrieve the TLLI/IMSI mapping.

· The BSS shall transfer system information and paging messages (to the related mobile stations) on the PACCH of the MBMS bearer.

· The BSS shall set the ‘MBMS Transfer Mode Indicator’ in the MBMS ASSIGNMENT and MBMS NEIGHBOURING CELL INFORMATION messages to inform the mobile stations whether the PACCH will be used for transfer of system information and paging messages or not.

7 Impact on mobile station

The introduction of ‘MBMS transfer mode’ has the following impacts on the mobile station:

· The mobile station shall be able to read system information and paging messages on the PACCH of the MBMS bearer (as is already done on a normal p-t-p bearer).

· The mobile station shall be able to understand the new information element ‘MBMS Transfer Mode Indicator’ in the MBMS ASSIGNMENT and MBMS NEIGHBOURING CELL INFORMATION messages. If the ‘MBMS Transfer Mode Indicator’ says that system information and paging messages will be sent on the PACCH of the MBMS bearer, the mobile station does not need to listen to the (P)BCCH in parallel to it as long as the mobile station has an MS_ID for that MBMS bearer.

8 Affected specifications

Change requests for the following specifications are needed:

· TS 43.246 (Stage 2)

· TS 43.064

· TS 45.001

· TS 45.002

· TS 44.060

· TS 44.018
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� Note that a MS is already known in a specific cell if it is in GMM ready state.





