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Introduction

While PTP transmission can adapt data transmission for each UE using well-known R99 mechanism to guarantee quality of service, currently PTM transmission has no means to cope with UE’s unsuccessful data reception. 

In this document we discuss a mechanism called MBMS repairing which can be used to improve quality of service provided over PTM radio bearer.
MBMS Reparing

1.1 Discussion

In short, MBMS repairing is a mechanism in which UTRAN re-transmits the download type MBMS service data of just finished session and UE fixes MBMS data block for that session with the re-transmitted data.

It is obvious that when a UE has failed to receive data, the easiest solution would be just for UTRAN to re-transmit the data. The same can be said of MBMS data provided over PTM radio bearer. 

When we look at the MBMS time line, there are two candidate moments for re-transmission. The first is during the session and the second is after session.
In RAN2, there is agreement with regard to introduction of selective combining. This selective combining is in fact one kind of re-transmission mechanism during session. Because in UE’s point of view, the data transmitted from adjacent cell can be regarded as re-transmission of the data from current cell. But this mechanism is not enough, considering that this re-transmission mechanism is done under UTRAN initiative and the time period during which the UE can receive the data block which it wants to receive again is very limited.
On the other hand, post-session re-transmission mechanism, which is MBMS repairing, is less time limited because it can be applied anytime when there is no ongoing session. Another merit of MBMS repairing is that UTRAN transmits data blocks which UEs actually want, in contrast to re-transmission mechanism using selective combining. Furthermore, it is easier to allocate additional radio resource for re-transmission after session than during session.
1.2 Applicable Service

By the way, MBMS repairing cannot be applied to all kind of MBMS service. Because receiving and playing occur simultaneously in UE for the real-time type service, post-session processing is useless for that kind of service. 

On the other hand, reception of data and playback of data happen at different points in time for download type MBMS service. Thus MBMS repairing is applicable to download type MBMS service. 

In the following more detailed description of MBMS repairing is provided.
1.3 Flow of MBMS Repairing

In Fig.1, UE and UTRAN actions are shown when MBMS repairing is used
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Figure 1: MBMS Repairing Procedure

1.
At this point, normal data transfer for the MBMS service occurs. UTRAN may store session data from CN. UE may record information regarding each unsuccessfully received data block for later MBMS repairing purpose.

2.
Session stop procedure is performed to notify UEs of the end of session. In this step, CN may give UTRAN the start time of next session. Based on this information and the available radio resource of the cell, UTRAN decides whether to do MBMS repairing procedure or not.

3.
If UTRAN decides to perform MBMS repairing procedure, it indicates this over MCCH and may request reception statistics from UEs. Reception statistics is used to inform UTRAN of which data blocks UE wants to receive again. UTRAN may select session data blocks to re-transmit and radio bearer type for MBMS repairing based on this reception statistics. What should be included in reception statistics and what messages is used in this step is FFS. 

4.
UTRAN sets up radio bearer over which part of or whole session data will be re-transmitted. It’s UTRAN decision whether the radio bearer is UE dedicated or not. In case there are many UEs that want MBMS repairing and many blocks are commonly missing in these UEs, it may be beneficial to set up common radio bearer.

5.
UTRAN re-transmits part of or whole MBMS session data for repairing over the established radio bearer and UE fixes corrupted data block or fills the missing data block with the corresponding re-transmitted data block from UTRAN. If UE dedicated bearer is establish, more robust and fast fixing is possible. If common channel is used for re-transmission, more radio resource efficient fixing may be possible in case there are data block that many UEs couldn’t receive in common. But in this case, UE may be not provided the needed data part, and may receive already correctly received data block.

1.4 Issues

In MBMS repairing, following points needs to be further investigated.

-
UE mobility during MBMS repairing

UE may move between cells or RNCs. In case UE dedicated radio bearer is established for MBMS repairing, UE mobility can be managed. And load over Iur interface is not much problem if the BER during original session is low. 
-
Memory Requirement in RNC

If there are many simultaneous download type MBMS services, then the memory requirement to save MBMS session data will be quite high. The estimate of the amount of data for one session or the number of concurrent download type service needs to be investigated.
As simple solution, RNC can fetch the need data for MBMS repairing from BM-SC after session [FFS].

-
Radio Bearer Type

In above example, we assumed radio bearer for MBMS repairing can be either dedicated or common channel and UTRAN decides RB type each time when it starts MBMS repairing. But when we think of UE mobility, the existence of different RB type for MBMS repairing can cause more complex scenario. 

It is FFS whether we use only dedicated radio bearer or common radio bearer or both of them for MBMS repairing.

-
Information exchange

How to indicate missing data block information to UTRAN needs investigation. It can be either RTP SN number or RLC SN number or something else. But when the size of MBMS data is quite large, the ambiguity or wrap-around of SN needs to be avoided. Timing information can be one of possibilities.

More optimized method for signaling this information is FFS. 

1.5 Repairing By CN

As another solution, we can think of MBMS repairing by CN. But in our opinion, MBMS repairing by UTRAN is more appropriate with following points.

-
First of all, MBMS repairing under CN’s control needs more resource than MBMS repairing under UTRAN’s control. This is because after each session UEs simultaneously try to make each separate connection to CN to exchange signaling information and to receive missing MBMS service data. This will result in much load over Iu and in CN. And the same data blocks are redundantly transmitted many times over Iu interface. 
-
Secondly, there is more flexibility in using radio resource when UTRAN controls. By compiling the statistics data from UEs and taking into consideration of cell’s resource usage, the UTRAN can efficiently choose the data blocks and radio bearer for MBMS repairing. Or UTRAN can distribute MBMS repairing load for each UE under its control over time.

Thus UTRAN is better to be MBMS repairing control entity.
Conclusion

It is proposed to agree on the necessity of MBMS repairing and capture following general principle into TS25.346.
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