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1. Introduction

The header fields SN, SI and E have been seen as part of the unicast RLC UM PDU header. The requirement on RLC UM for MBSFN transmission is discussed in RAN2#56bis, and for content synchronization “one LI per SDU” principle is proposed in [1][2].

In this contribution, the RLC UM PDU format for MBSFN transmission is discussed, in which the length of SN is suggested to fix and the special LI value definition is proposed again. The format keeps to the “one LI per SDU” principle and several LI value definitions are special for broadcast.

2. Discussion

2.1 SN field
Since no RLC ARQ error correction is supported in UM mode, the transmitter does not need to wait for ACK/NACK to move the transmission window. Furthermore, in the conclusion in RAN2#56 meeting, we assume a single shot transmission is used for MCH transmission (i.e. no RLC quick repeat, no blind HARQ retransmission). Therefore, a sequence number is used just for the purpose of packet lost detection.
So we are convinced that a 5 bit SN is sufficient for MBSFN transmission both for control signaling and MTCH that is using RLC UM.
2.2 Length of LI

With the current format, the amount of RLC header resulting from the two lost SDUs depends on their size distribution, for example it would creating 2*2 octets of RLC header (odd number of LIs per PDU), or it would create 3 octets of RLC header in the second PDU [3].
Therefore, the current format does not fulfill the requirements even there is “one LI per SDU” principle, because the space to reserve LIs depends on the number of Length Indicators in one PDU (odd or even).

To solve this problem, it proposes for the extension part of the UMD PDU header for MTCH, each pair of E and LI is byte aligned, as figure 1 shows.
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Figure 2 RLC UMD PDU format for MTCH (with LIs)

2.3 “One LI per SDU” realization
In the principle of “one LI per SDU” for eMBMS RLC UM PDU format design, LI indicates the end of SDU in one PDU, and it contains the length of the last segment of one SDU.
Under the rule mentioned in [4], 

 “An UMD PDU header consists of an extension part only when more than one Data field elements are present in the UMD PDU, in which case an E and a LI are present for every Data field element except the last.”
In fact in this description the LI already just indicates the last segment of one SDU. In a spatial case, the last segment of an RLC SDU was exactly filling vacancy in the RLC PDU, such LI is saved for unicast. But for broadcast, in order to obey the “one LI per SDU”, it should be presented in the followed RLC PDU.

The detailed is, if the SDU or SDU segment length equals to the vacancy or one byte less than vacancy in the RLC PDU, Due to the fact that the LI length is two bytes, it should be filled with zero or one byte from the next SDU data, and the corresponding LI fills in the header of next PDU, which is set to some predefined values, as figure 2 shows.
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Figure 1 One LI per RLC SDU

In a very abnormal case, which the SDU or SDU segment length is one byte less than vacancy in the RLC PDU, and unfortunately, UE received the followed PDU by error. Therefore, UE could not distinguish the border in the previous PDU and the whole payload of such PDU would be acted as the part of one SDU and delivered to upper layer. Of cause this mistake would be detect in upper layer and finally this SDU would be discarded. By our simulation, the probability of this abnormal case is 7.8*10e-6 at the 10e-2 packet loss in air interface. So it could be ignored compared to the air interface packet loss and do not set the special indicator.
2.4 Length Indicator (LI) field

Length: 11 bits.
The maximum of 211, e.g. 2046~2047 can be used to indicate some special LIs for special cases which are listed in the tables below. The interpretation of the LI field is provided in Table 1.
Table 1: LI field interpretation

	Value
	Description
	App

	0000,0000,000
	Reserved
	

	1111,1111,110
	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.
	Broadcast

	1111,1111,111
	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 the first octet of next SDU.
	Broadcast


2.5 Padding
There is no padding is introduced on RLC level for unicast transmission. We have agreed we will MAC multiplex different services on one MCH, as subframe 3 in figure 2. Therefore, the MAC SDU size would be variable based on the scheduling, but to ensure the content synchronization, the required MAC SDU size out of scheduling should be the same for each MAC in different eNB.
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Figure 2 overview of the MAC PDU in multiplexing

So it proposes that also there is no padding is introduced on RLC level for broadcast transmission. The RLC encapsulation should be the “best effort”, i.e. the data are full filled in the required MAC SDU. The required MAC SDU size is informed by scheduler in dynamic multiplexing, or is by a single Transport Block in non-service MAC multiplexing.

The required MAC SDU size is the maximum length, If and only if the promised transmission data in RLC buffer is less than the required MAC SDU size, the actual MAC SDU is shortened. Correspondingly padding occurs at the end of this MAC PDU.

3. Conclusion

It discusses the RLC UM PDU format for eMBMS, and proposed that:
Proposal1: 5 bit SN is for MBSFN transmission;
Proposal2: Each pair of E and LI is byte aligned;

Proposal3: Some special LIs interpretation is proposed for broadcast.
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Text Proposal for TR 36.322

6.2.1.3.1
UMD PDU for MBSFN transmission

Each pair of E and LI is byte aligned in extension part of the UMD PDU header. Four padding bits follow after each LI.

An UM RLC entity is fixed configured to use a 5 bit SN. The length of the fixed part of the UMD PDU header is one byte.

An UMD PDU header consists of an extension part only when more than one Data field elements are present in the UMD PDU, in which case an E and a LI are present for every Data field element except the last. The UMD PDU for MTCH needs to apply exactly one RLC Length Indicator per RLC SDU. 

If the last segment of an RLC SDU (or a whole RLC SDU) was exactly filling the current RLC PDU, the special LI for this RLC SDU is appended in the next RLC PDU.
If the last segment of an RLC SDU (or a whole RLC SDU) was one octet short of exactly filling the current RLC PDU, the first octet of next SDU (if it exists) is filled in the remaining one octet of the current RLC PDU, and the special LI for this RLC SDU is appended in the next RLC PDU.
If the last segment of an RLC SDU (or a whole RLC SDU) was exactly filling or one octet short of exactly filling the current RLC PDU, and the current RLC SDU is the last one in buffer, it could not need an additional RLC PDU to carry the special LI.
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Figure 6.2.1.3-x: UMD PDU for MTCH (with LIs)
…
6.2.2.5
Length Indicator (LI) field

Length: 11 bits.

…
The interpretation of the LI field dedicated for MTCH is provided in Table 6.2.2.4-x.
Table 6.2.2.4-x: LI field interpretation

	Value
	Description
	App

	0000,0000,000
	Reserved
	

	1111,1111,110
	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.
	Broadcast

	1111,1111,111
	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 the first octet of next SDU.
	Broadcast
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