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1
Introduction

At WG2#45bis the problem of multiplexing MCCH critical and non-critical SDUs onto RLC PDUs when the transmission times of non-critical SDUs occur whilst critical SDUs are still being transmitted was discussed [1]. Further contributions were invited. 

During the discussion it was suggested that the out of sequence SDU delivery mechanism that has been specified for use with MCCH could provide a solution. This Tdoc is intended to confirm that OSD can provide a solution provided that the transmitting RLC maps SDUs into consecutively numbered PDUs that can then be transmitted out of sequence.

2
Discussion

There is a potential difficulty with MCCH transmissions if a non-critical MCCH SDU (MBMS Access Information message) is scheduled for transmission before the whole of the MCCH critical information (MCCH messages other than Access Information) in a repetition period has been transmitted. This was identified in [1]. 

The problem arises because if PDUs are formed from SDUs in the order that PDUs are transmitted, the non-critical SDU may need to be transmitted partway through the transmission of a critical SDU. The UM RLC specification does not provide any mechanism to suspend the transmission of an SDU whilst a second, time-critical, SDU is transmitted. Such a mechanism was proposed in [1].

Fortunately, it appears that the UM out of sequence SDU delivery function will solve the problem provided that the following rules are obeyed within the transmitting RLC:

· SDUs are always mapped to a contiguous set of PDUs (sequence numbers). These may be transmitted out of sequence to enable non-critical SDUs to be transmitted in defined TTIs.

· Critical SDUs and non-critical SDUs should not be combined by concatenation within a single PDU. This is because PDUs containing critical SDUs can be repeated whereas non-critical SDUs are not repeated. Padding should be applied within a PDU if necessary to conform to this requirement. 

· The special length indicators ‘0000000’, '000000000000000' or '111111111111011 should not be used in a PDU that contains a non-critical SDU if the preceding PDU (in sequence number order) contains a critical SDU or visa-versa. A padding PDU should be used to prevent this occurring.

This effectively provides two separate PDU streams (critical and non-critical) that can be transmitted out of sequence to ensure that the PDUs that contain non-critical SDUs are transmitted in their designated TTI within a modification period.

The procedure is illustrated in the following diagram:

Critical and non-critical SDUs are mapped sequentially to PDUs with no interruption. In principle an implementation could keep separate sequence number sets for critical and non-critical SDUs provided that both sets reside within the OSD window. In the figure PDUs 1 and 5 include padding to enable SDU separation.

PDUs are transmitted in the TTI that are available to their type (critical or non-critical) even if out of sequence. In the figure PDU 6 overtakes PDU 5 so that the non-critical SDU is transmitted in its designated TTI.

The OSD process in the receiver will re-order PDUs to allow SDU recovery and transfer of the SDUs to the higher layer when they are available. Consequently, the sequence order of C3 and NC2 is reversed because the non-critical SDU can be recovered from PDU 6 before the critical SDU, which cannot be delivered until after PDU 5 has been received.
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Figure 1

The transmitting RLC entity will effectively have to maintain two PDU transmission buffers, one to hold critical PDUs and one to hold non-critical PDUs and the MAC–RLC interface will require primitives that enable the transfer of each of these PDU types for the TTIs in which they can be transmitted. 

3. 
Conclusions

It is proposed that the OSD mechanism that can be applied to MCCH can be used to enable the transmission of MBMS Access Information messages at their scheduled TTIs within a stream of othe MCCH messages provided that the transmitter maps SDUs into PDUs in an appropriate way. Because the operation of the transmitting RLC is an implementation issue it is proposed that this need not be captured in the RLC specifications.
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