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1. Background

The mechanism was proposed from document S2-031241 in last SA2#32 meeting and also the mechanism was agreed for email approval. 

During SA2 email approval, the following discussion were summarised: 
(a) The concept of the contribution is to use a retransmission mechanism to increase the likelihood of a user receiving the multicast service, eg a "football clip”.

The mechanism covers the packet loss/in voice call/out of coverage (short time) cases, i.e. when UE can not recover packet loss using the lower layer’s FEC (e.g. channel coding), the UE will discard the first whole data. Then the UE is waiting for next paging message to receive the same service via the retransmission mechanism with sequence number in the same session. The retransmission time interval should be dependent on different service. For short time period of football clips, the time interval can be set at 5 minutes. The retransmission mechanism within one session is very natural and simple solution.

(b) Alcatel and Ericsson mentioned application layer request mechanism from terminal could be another mechanism to solve the issues.  There are big issues here for the application requested retransmission mechanism, i.e. (1) Compared with Vodafone proposed mechanism above, the application layer requested retransmission mechanism from UE will introduce a lot of signalling under P2P mode across all nodes in network domain at different sessions and this is not efficient. (2) If the UE did not get the data at low layer because of losing coverage /in voice call /big error rate, how does the application layer from UE know whether the UE needs to retransmission?
Consequently, some form of sequence number or retransmission information needs to be indicated to the UEs with the beginning of an MBMS session.  

For example, for the “first goal in the match”, the UE receives a TMGI page with the sequence number 1 for the multicast service and the UE responds and receives this MBMS session; when 5 minutes later another TMGI page message with same sequence number (=1) is received, the UE should refuse to respond to the paging in order to save power because the UE already got this MBMS session at the first time. When a “second goal is scored”, the UEs are paged with the same TMGI but with a sequence number of 2, and all UEs responds to receive the second MBMS session.     

2. Proposal

In order to achieve the above objective, sequence numbering should be generated in MB-SC that allows retransmissions to be ignored. This sequence number information related to an MBMS session needs to be passed to the UEs at session start. 

3. Interaction with Encryption/Integrity Protection

This sequence number mechanism may need to be taken into account by SA 3 when they design the encryption/integrity protection mechanisms. 

For example, retransmissions of media content might use the same cipher stream/integrity signature as earlier transmissions of that content (but then the integrity protection might not protect against “replay attacks” of eg public service announcements).

Or, retransmissions of media content might use different cipher streams/integrity signatures (and the security mechanisms need to be strong enough to handle ‘passive attacks’ from people who receive the same content several times but each time encrypted with the same key but a different part of the cipher stream).

4. Proposed Text in 23.246v1.1.0
5.1.3 MBMS Transmissions

The BM-SC should be able to accept content from external sources and transmit it using error resilient schemes (e.g. specialized MBMS codecs).

Further, the BM-SC might be used to schedule MBMS transmissions, retrieve content from external sources and provide this content using MBMS transport resources.

It should be possible to distinguish retransmissions of MBMS content from transmissions of new MBMS content. This allows the UE to save power and improves radio efficiency by avoiding the RAN making needless resource allocations for UEs that have already received that MBMS content. The BM-SC allocates sequence numbers to the MBMS data units. The sequence is consecutive and consistent over all data units of an MBMS service. This supports also integrity protection of MBMS data. When the BM-SC initiates the transmission of a set of MBMS data units it indicates the start sequence number and, if possible, the end sequences number, to access network.

5.2 User Equipment

The UE shall support functions for the activation/deactivation of the MBMS service.

Once a particular MBMS service is activated, no further explicit user request is required to receive MBMS data although the user may be notified that data transfer is about to start.

The UE shall support security functions as appropriate for MBMS 

The UE should, depending on terminal capabilities, be able to receive MBMS service announcements, paging information (non MBMS specific) or support simultaneous services (For example the user can originate or receive a call or send and receive messages whilst receiving MBMS video content). Reception of this paging or announcements may however, create losses in the MBMS data reception. The MBMS application should be able to cope with such losses.
Some UE depending upon terminal capability, may be able to store MBMS data. (This may involve DRM but this is out of scope of this specification)

The notification to the UE shall permit the UE to be able to decide whether it needs to ignore the forthcoming (re) transmission of MBMS content. 

An MBMS application may request an individual retransmission of one or more MBMS data units by means of point-to-point bearer services. The MBMS application in the UE recognises the need for such a retransmission request from missing MBMS data sequences. Regular MBMS notifications (from applications) with the start sequence number of the last MBMS session may trigger individual retransmissions. Also, there is no need to have the response back from the paging message with the sequence number. 

5.3 UTRAN/GERAN
UTRAN/GERAN are responsible for efficiently delivering MBMS data to the designated multicast or broadcast service area.  

Efficient delivery of MBMS data in multicast mode may require mechanisms in the UTRAN/GERAN. E.G. The number of users within a cell prior to and during MBMS transmission could be used to . choose an appropriate radio bearer.

MBMS transmissions may be initiated and terminated intermittently. The UTRAN/GERAN shall support the initiation and termination of MBMS transmissions by the core-network. Further, the UTRAN/GERAN shall be able to receive MBMS data from the core-network over Iu bearers shared by many UEs.

The UTRAN/GERAN shall support intra-RNC/BSC, inter-RNC/BSC mobility of MBMS receivers. Mobility is expected to cause limited data loss. Therefore, MBMS applications should be able to cope with potential data loss caused by UE mobility. 

The UTRAN/GERAN shall be able to transmit MBMS service announcements, paging information (non MBMS specific) and support other services in parallel with MBMS (For example Depending on terminal capabilities the user could originate or receive a call or send and receive messages whilst receiving MBMS video content).

The RAN should have functionality to indicate sequence numbers related to a forthcoming transmission of MBMS content to the UEs.

5. Conclusion

This paper proposed “Sequence Number Required for Reliable MBMS Transmission in MB-SC” mechanism. Also, the proposed text for the mechanism based on current 23.234 is provided for approval.

It is also to propose that SA2 need to send a LS to SA 3 to inform them about this content retransmission mechanism.






























































































