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Introduction
With introduction of MBMS, two new procedures were added to UM RLC receiver functionality for MBMS: Duplication avoidance and reordering and Out of sequence SDU delivery. 
For the out of sequence SDU delivery, currently only receiver operation is included in the specification and restriction on transmitter side is basically agreed in previous meeting.

Regardless of what will be described in the specification as a restriction on the transmitter side, current procedure with out of sequence delivery seems a little bit less optimised. In this document, we propose a change in receiver procedure.
Discussion
According to the 11.2.3.2 of TS25.322, Timer_OSD is restarted only when a PDU, which advances the reception window, is received. But this can lead to different behaviour depending on the time of the reception of PDUs. Following is two different cases that can be imaginable.
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Fig 1 UE reception Scenario

In this figure 1, the reception statistics of UE1 and UE2 is almost same except the first repetition period. But when we follow the current statement in the 25.322, which is that UE restart Timer_OSD only when it received new highest numbered PDU, the operation of Timer_OSD will be different significantly between these UEs as shown in the figure.

Considering that all the stored PDUs are deleted from the storage when Timer_OSD expires, the UE1 in above example will suffer more errors and less efficiency. Let’s look at following example.
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Fig 2 Current UE receiver Operation with Timer_OSD

Above figure shows how UE3 operates if it follows current Timer_OSD operation. At the reception first PDU No.5 in the first repetition periods of first modifcation period, the UE3 will start the Timer_OSD. Though it’s up to operator’s decision, it is general assumption that the value of Timer_OSD will be set to the length of modification period. If this is true, then in above case the timer will expire at the moment shown in the figure, and all the PDUs in the buffer will be flushed. For the UE to correctly decode the contents over MCCH, it have to re-start receiving PDUs from No.1 to No.5 at second repetition of second modification in above figure, because there is nothing left in the UE buffer.

This is inefficient because the UE needed only PDU No.4 in the first try.

In above figure, we take an example where the contents over two modifcation periods are same. We think that this scenario is not rare case. The case where the messages change for every modification periods seems not to be common, and if that happen, it will be quite burden to UE. And in some case, where the UTRAN will transmit only broadcast mode services over MTCH continuously, there will be no change on MCCH over long period.

And if we follow the assumption included in the LS sent to RAN4, which says two repetition periods in one modification period, it means that there is more chance that the UE fails to receive the MCCH message correctly over one modification period. Thus, unnecessarily early flushing of UE memory like current specification is not desirable.

Thus, we propose that the UE restart Timer_OSD whenever it receives PDUs. The proposed UE operation compared to above figure 2 is shown below. Even though the reception statistics is same, unlike previous example, the Timer_OSD never expires and accordingly PDU 3, 4 and 5 can be combinable in this case. 


[image: image3.wmf] 

1

 

Repetition 

Period

 

Modification 

Period

 

2

 

3

 

4

 

5

 

1

 

2

 

3

 

4

 

5

 

1

 

2

 

3

 

4

 

5

 

1

 

2

 

3

 

4

 

5

 

1

 

2

 

3

 

4

 

5

 

1

 

2

 

3

 

4

 

5

 

Transmission

 

1

 

3

 

5

 

2

 

1

 

2

 

3

 

2

 

3

 

5

 

UE4 

Reception

 

1

 

4

 

5

 

2

 

3

 

These PDUs are combined together

 

Start

 of Timer_OSD

 

Re

-

Start of Timer_OSD

 


Fig 3 Proposed UE receiver operation with Timer_OSD

In fact, because it’s obvious that the transmitter will not send PDUs that will cause SN ambiguity during Timer_OSD, the proposed change will not cause wrong combining of PDUs. Actually as shown in fig.1, the point where the UE2 start Timer_OSD at the reception of PDU No.5, will be the same for the UE1, if the UE1 follows the proposed change.

Furthermore, considering that the original intention of introducing of Timer_OSD is to prevent combining PDUs while UE has not received any PDUs due to out-of-service situation, the proposed change is inline with that motivation.
Conclusion
For the more optimised operation of UE, it is proposed to agree on the attached proposed CR.
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Out of sequence SDU delivery
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Upon delivery of a set of UMD PDUs from the lower layer, the Receiver shall for each PDU (in the following SN denotes the sequence number of each PDU):
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If the PDU is the first PDU received:

-
VR(UOH) shall be assigned the value SN-1.

-
if VR(UOH) > SN > VR(UOH) – OSD_Window_Size then:

-
if a PDU with sequence number SN is already stored:

-
discard the PDU;

-
else:

-
store the PDU in sequence number order.

-
else:
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VR(UOH) = SN thereby advancing the storage window;

-
store the PDU in sequence number order;

-
remove from storage any PDUs whose sequence numbers, SN, are outside of the storage window VR(UOH) > SN > VR(UOH) – OSD_Window_Size;

-
if Timer_OSD is active then Timer_OSD shall be stopped;

-
Timer_OSD shall be started.
[Note to the editor: Indentation changed in the above two bullets]
-
if PDU with sequence number SN was stored:

-
taking account of any consecutively numbered stored PDUs (with lower or higher indexes) and using the values of the "Length Indicators", if any, in each PDU:

-
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-
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NOTE:
If PDUs are removed from storage after SDU recovery then retransmitted PDUs may result in the duplicate transfer of SDUs to the higher layers.

-
if Timer_OSD expires:

-
remove from storage all stored PDUs.
NOTE1:
When configured for out of sequence SDU delivery the transmitter shall not, following transmission of a PDU with sequence number SN, including retransmissions, permit VT(US) to advance beyond 128+SN-OSD_Window_Size within a time equal to the duration of Timer_OSD. 

NOTE2:
The transmitter should not concatenate within a single PDU, SDUs or fractions of SDUs that contain MBMS Access Information messages with SDUs or fractions of SDUs that contain other MCCH message types.
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