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1. Introduction

In the last RAN2 meeting, the problem of an ACCESS INFO interrupting other MCCH messages is discussed. It was not decided whether the solution proposed in [4] is necessary or not since we are not sure whether out of sequence delivery could be used to solve the problem. 
This contribution has a further discussion on this problem.
2. Discussion

By now, there are three methods to solve this interruption problem.

2.1  Long duration of AIP

Duration of AIP could be long enough to avoid the problem, but in 25.346, it’s decided that the MBMS ACCESS INFORMATION may be transmitted periodically based on an "access info period" and this period will be an integer divider of the "repetition period". It means that the “access info period” can be configured flexibly independent on “repetition period” and changes to ACCESS INFORMATION can take place more frequently.
According to this solution, UTRAN has to restrict the value of AIP dependent on the value of RP in order to avoid the interruption problem. So it is not so flexible that it can not achieve the object defined in Stage 2.
2.2  Out of sequence UMD PDU delivery

According to [3], the UM transmitting entity shall transmit UMD PDUs in sequence. It means that a UMD PDU with sequence number N shall not be permitted to transmit until all the PDUs with sequence number less than N have been transmitted at least once. The state variable VT(US) will be updated when new UMD PDUs are transmitted and the ‘sequence number’ field of UMD PDU is set to VT(US).
If the UM transmitter could transmit UMD PDUs out of sequence, the interruption problem would be solved. But it means that the above operations defined in [3] must be modified and more constraints shall be included in [3].
If the UM transmitting entity transmits UMD PDUs out of sequence, another problem will be produced. 
In [5], it’s proposed that 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 in order to avoid the false SDU to be formed.
When UMD PDUs are transmitted in sequence, according to this constraint, during a time that from the PDU with sequence number SN is transmitted until Timer_OSD is expired, the highest ‘Sequence Number’ that can be transmitted is 128+SN – OSD_Window_Size and the lowest ‘Sequence Number’ that can be transmitted is SN+1, so, within a time equal to the duration of Timer_OSD, the maximum sequence number that the transmitting entity can transmit is 127-OSD_Window_Size . 
When UMD PDUs are transmitted out of sequence in order to avoid the interruption problem, the maximum sequence number will be reduced. Let’s analyse this problem by an example shown in Figure 1. 
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Figure 1

Assume during AIP-2, N PDUs are transmitted, SNi,SNi+1,.....,SNi+N-1. The PDU with sequence number SNi+N-1 contains the ACCESS INFO message and is transmitted at the first TTI of AIP-2.After SNi+N-1 has been transmitted, SNi,SNi+1,.....,SNi+N-2 are transmitted in sequence.
At the first TTI of AIP-6, all Timer_OSDs are not expired for PDU with sequence number SNi,SNi+1,.....,SNi+N-1 . According to the above constraint proposed in [5], the sequence number permitted to transmit can’t advance beyond 128+SNi – OSD_Window_Size, 128+SNi+1 – OSD_Window_Size......, 128+SNi+N-2 – OSD_Window_Size, and 128+SNi+N-1 – OSD_Window_Size. 128+SNi – OSD_Window_Size is the lowest limit among the above values. So the actual sequence number permitted to transmit at the first TTI of AIP-6 can’t advance beyond 128+SNi – OSD_Window_Size. During a time equal to Timer_OSD from the first TTI of AIP-2 to the first TTI of AIP-6, the maximum sequence number that the transmitting entity can transmit is 128+SNi – OSD_Window_Size-SNi+N-1 = 127-OSD_Window_Size-N.
As a result, when ‘out of sequence UMD PDU delivery’ is used, the maximum sequence number permitted to transmit within a time equal to the duration of Timer_OSD is reduced to 127-OSD_Window_Size-N from 127-OSD_Window_Size. The PDUs with sequence number advancing beyond the window limit shall not be permitted to transmit, which results in that some MBMS ACCESS INFORMATION messages will be discarded or/and some critical information messages can’t be transmitted during some certain RPs and UEs can’t obtain these messages. It means that SDU error ratio on MCCH will increase and, if Access Info is discarded, the performance of counting will decrease. The larger the value of N is, the more serious the problem is.
2.3  Method based on special ‘Length Indicator’
We propose a solution based on special ‘’Length Indicator‘ to keep the flexibility of AIP configuration and the transmission efficiency of UM transmitter:
One of the reserved "Length Indicator" values can be used to indicate the inserted PDUs which interrupts other SDU's transmission. Such a "Length Indicator" value can be '111 1101' for 7 bits and '111 1111 1111 1101' for 15 bits. When the interruption problem happens, such a special "Length Indicator" can be set in the next PDU of the inserted PDUs. An example is shown in the Figure 2.
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Figure 2 
According to the solution, the interruption of SDU transmission is allowed. The PDU with SN=8 which contains non-critical SDU is transmitted after the PDU with SN=7 and interrupts the transmission of the critical SDU. The first "Length Indicator" field of the PDU with SN=9 can be set to '111 1101'. Then even if the PDU with SN=8 is missed and the other PDUs (SN=7, 9, 10, 11, 12, 13, 14) are received correctly, the receiver can reassemble the interrupted critical SDU. The reason for that is the receiver can know the PDU with SN=8 is an inserted PDU through the '111 1101' field of the PDU with SN=9 and can ignore the PDU with SN=8 when reassembling the critical SDU.
3. Conclusion


Based on the above analysis, we can conclude that:

· Long duration of AIP would limit the flexibility;
· Out of sequence UMD PDU delivery would result in that SDU error ratio on MCCH will increase and the performance of counting will decrease.
So, it is proposed that:
· The method based on special ‘Length Indicator’ can be adopted to solve the interrupting problem.
A draft CR to 25.322 based on the proposed method is attached. If the above proposals are accepted, we’ll provide the formal CR to 25.322.
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Length Indicator (LI)

<Cut until the next modified part>

Predefined values of the "Length Indicator" are used to indicate padding. The values that are reserved for special purposes are listed in the tables below depending on the size of the "Length Indicator". Only predefined "Length Indicator" values can refer to the padding space. These values shall only be placed after all other "Length Indicators" for a PDU.

STATUS PDUs can be piggybacked on the AMD PDU by using part or all of the padding space. A predefined "Length Indicator" shall be used to indicate the presence of a piggybacked STATUS PDU. This "Length Indicator" replaces the padding "Length Indicator". The piggybacked STATUS PDU shall be appended immediately following the PDU data. When only part of the padding space is used, the end of the piggybacked STATUS PDU is indicated by one of the SUFI fields NO_MORE or ACK. Thus no additional "Length Indicator" is required to show that there is still padding in the AMD PDU.

If "SDU discard with explicit signalling" is configured:

-
an AMD PDU can contain a maximum number of 15 "Length Indicators" indicating the end of 15 corresponding SDUs; and

-
the rest of the AMD PDU space shall be used as padding or as piggybacked STATUS PDU.

Length: 7 bits

	Bit
	Description

	0000000
	The previous RLC PDU was exactly filled with the last segment of an RLC SDU and there is no "Length Indicator" that indicates the end of the RLC SDU in the previous RLC PDU.

	1111100
	UMD PDU: The first data octet in this RLC PDU is the first octet of an RLC SDU. AMD PDU: Reserved (PDUs with this coding will be discarded by this version of the protocol).

	1111101
	UMD PDU: There is an inserted PDU before the current PDU. 
AMD PDU: Reserved (PDUs with this coding will be discarded by this version of the protocol).

	1111110
	AMD PDU: The rest of the RLC PDU includes a piggybacked STATUS PDU. UMD PDU: Reserved (PDUs with this coding will be discarded by this version of the protocol).

	1111111
	The rest of the RLC PDU is padding. The padding length can be zero.


Length: 15bits

	Bit
	Description

	000000000000000
	The previous RLC PDU was exactly filled with the last segment of an RLC SDU and there is no "Length Indicator" that indicates the end of the RLC SDU in the previous RLC PDU.

	111111111111011
	The last segment of an RLC SDU was one octet short of exactly filling the previous RLC PDU and there is no "Length Indicator" that indicates the end of the RLC SDU in the previous RLC PDU. The remaining one octet in the previous RLC PDU is ignored.

	111111111111100
	UMD PDU: The first data octet in this RLC PDU is the first octet of an RLC SDU. AMD PDU: Reserved (PDUs with this coding will be discarded by this version of the protocol).

	111111111111101
	UMD PDU: There is an inserted PDU before the current PDU.

AMD PDU: Reserved (PDUs with this coding will be discarded by this version of the protocol).

	111111111111110
	AMD PDU: The rest of the RLC PDU includes a piggybacked STATUS PDU. UMD PDU: Reserved (PDUs with this coding will be discarded by this version of the protocol).

	111111111111111
	The rest of the RLC PDU is padding. The padding length can be zero.
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