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1. Introduction

During the last meeting, RAN2 agreed to use one bit flag instead of special LI to save one byte per RLC PDU [1]. 
Since Samsung believes this kind of enhancement on bandwidth efficiency is very important for VoIMS, further enhancement is proposed in this paper.
2. Discussion
Considering that voice codec generates one voice frame per 20 msec and that voice frame needs to be transmitted as soon as possible, generally one voice frame (or RLC SDU or ROHC packet) is mapped to a RLC PDU. 
[2] shows that type 0 ROHC packets (e.g. UO0-speech, UO0-SID, R0-speech, and R0-SID) are generated most of time in header compressed VoIMS communication, and that RLC PDU size needs to be aligned to the sizes of those packets. 
Above implies that with considerable frequency a RLC SDU (e.g. voice frame, ROHC packet) will be mapped to a RLC PDU without segmentation/concatenation/padding in a well configured VoIMS RAB.

LI is a useful tool when a RLC SDU is segmented over RLC PDUs or concatenated with other RLC SDU in a RLC PDU. But when one-to-one relationship between RLC SDU and RLC PDU is valid, LI contains useless information.
Let’s assume a VoIMS RAB has number of TB sizes, and two of them are aligned with UO0-speech and UO0-SID. In this configuration, UO0-speech packets and UO-SID packets, arguably 90% of overall packets will be transmitted without segmentation/concatenation/padding. 
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Figure 1: Current RLC framing

As per current LI usage, a UO0-speech packet will be encapsulated to a RLC PDU as in the figure 1. A special LI of 1111 100 is present to indicate that the first octect of the RLC PDU is the first octect of the RLC SDU, and one more LI is present to point the last octect of the RLC SDU.
We don’t need those LIs if we can indicate somehow that a RLC SDU exactly matches with a RLC PDU.
If a receiver gets a RLC PDU with this indication, then receiver just abstract data part from the RLC PDU and forward it to the upper layer as a RLC SDU.

3. Proposal

1 bit flag is proposed to indicate that a RLC SDU matches with the data part of the corresponding RLC PDU and consequently there is no LI in the PDU.  
Since there is no spare field remaining in RLC UM header, we need to squeeze out one bit. 

Two alternatives are identified.
Alternative 1: To decrease the sequence number to 6 bit, and to use the remaining 1 bit for the flag.

Alternative 2: To use the first extension field.

3.1 Alternative 1: 6 bit SN + 1 bit flag

Figure 2 shows the RLC PDU format for the alternative 1. 
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Figure 2: RLC PDU format for Alt 1
When a RLC SDU is fit into a RLC PDU’s data part without segmentation/concatenation/padding, sender sets F field 0 and no LIs shall exist in the RLC PDU.

Otherwise, sender set F fields 1 and does as R99. This is shown in the figure 3. 
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Figure 3: Operation of Alt 1

3.2 Alternative 2: Using the first E field

The first E field following SN field is supposed to indicate the existence of LI + E. The meaning of this field is kept same, but the interpretation of when the field is set to 0 is slightly modified. 
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Figure 4: RLC PDU format for Alt 2
When F field set to 0, it means there is no LIs and no padding in the PDU (which is same with R99), and the data part of the PDU exactly matches with a RLC SDU (which is different from R99).

When F field set to 1, it means there is LIs and possibly padding in the PDU. 
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Figure 5: Operation of Alt 2
Figure 5 shows the operation of the alternative 2.

The problem of this approach is that we can not express a segment of a RLC SDU which is including neither the first octet nor the last octet of the SDU. 
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Figure 6: Segmentation, Current mechanism
For example in the figure 6, the RLC PDU containing intermediate segment does not have LI either so F field should be 0. 
In other words, receiver can not distinguish whether F = 0 means that data part is a complete SDU or data part is an intermediate segment of a SDU.
To solve this, one more predefined LI is proposed, which means the corresponding PDU is a segment of a SDU. 

The alternative 2 can be summarized as below;
· The first E field indicates the existence of LI in a PDU.

· When there is no LI, data part of the RLC PDU exactly matches with a RLC SDU.

· When there is LI, concatenation and segmentation are performed with the same way as R99.

· New predefined LI value indicates that the corresponding PDU contains a intermediate segment of a RLC SDU

An example is shown in the figure 7. 
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Figure 7: Segmentation using new predefined LI
4. Conclusion
It is proposed to include one bit flag in RLC UM header to indicate whether a RLC SDU is exactly fit into a RLC PDU without segmentation/concatenation/padding. 

To spare one bit from RLC UM header, either shortening SN or modifying the first E field are possible. 

Our recommendation is to modify the first E field, because short SN could be less robust in conjunction with ciphering.

If RAN2 agree to any of proposed solutions, Samsung will provide the CR for the next meeting.
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