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1. Introduction

Until the former meetings, we have only focused the RLC PDU header from the aspect of segmentation. But we believe we should take care of the assembly aspect when considering the header structure. In this contribution we would like to discuss the easy assembly of RLC PDU segments that is applied to the multiple segmentations.

2. Discussion

At the last telephone conference, many companies supported that the original RLC PDU header is not included in the RLC PDU segment payload. Situation is illustrated below in Figure 1. 

Now what we are considering is that we would like to make up for the complicated assembly of PDU segments. For example, suppose that PDU seg#1-1, #1-2, #1-3, which are derived from the same RLC PDU are transmitted and the transmitter side receive NAK for PDU seg#1-2. If TF change is required at this time, the PDU re-segmentation will be occurred and PDU seg#2-1 and PDU seg#2-2 will be transmitted instead of PDU seg#1-2. Due to the interaction between ARQ and HARQ, there is a possibility that receiver side of RLC entity could receive PDU seg#1-2 after PDU seg#2-1 successfully.

This means that we can’t get the original RLC PDU by just combining RLC PDU segments successfully received. In order to handle this case, we need to check whether each octet in RLC payload has been received or not. 

As multiple re-segmentation is allowed with the current agreement, checking payload octet by octet could give a process load to UE.
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Figure 1: Re-segmentation handling

Due to the easier assembly of PDU segments, we would like to propose to insert the additional information into the RLC PDU segment header, which we call GI (generation indicator).

GI works as below (see figure 2 and 3);
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Figure 2: Generation indicator in the header of RLC PDU segment
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Figure 3: Example on Usage of GI

1. Suppose PDU seg#1-1, #1-2, #1-3, which are derived from the same RLC PDU are transmitted to the Node [A] side and PDU seg#1-3 has an active P bit (P is on).

2. HARQ level error occurs in PDU seg#1-2 and HARQ re-transmission is initiated. And if PDU seg#1-3 is successfully received, so poll bit is recognized during PDU seg#1-2 HARQ re-transmission in Node [A] side, NAK for PDU seg#1-2 could be responded to Node [B] side.
3. NAK is received at Node B side and if TF is changed then the PDU re-segmentation will be occurred so new generation of PDU segments, which are PDU seg#2-1 and PDU seg#2-2 derived from PDU seg#1-2, are transmitted instead of the original PDU seg#1-2.

4. This would mean PDU seg#1-2, PDU seg#2-1 and PDU seg#2-2 are processed simultaneously in HARQ process. 
5. With checking GI, Node [A] can save the unnecessary assembly process. In this case, PDU segment with GI=0 (PDU seg#1-2) is unnecessary if PDU segment with GI=1 (#2-1 or #2-2) are recognized.
To sum up the behavior, GI is 1 bit parameter and set ‘0’ when number of segment times is 1st ,3rd ,…,2n+1th, set ‘1’ when number of segment times is 2nd ,4th ,…,nth. (n>=0) When GI value is changed, then PDU segments with former value of GI should be abandoned at the RLC entity of the receiver side. In this way, redundant segments could be eliminated without checking whether each octet has been received or not and RLC entity can get the original RLC PDU just by assembling the remaining PDU segments.

3. Conclusion

From mentioned above, we propose 
(1) to discuss the RLC PDU segment header elements that handle easier assembly of RLC PDU segments.

(2) to add GI mentioned above into the fixed part of the RLC PDU segment header.
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Nak is received and TF is changed. Then the PDU re-segmentation will be occurred so seg#2-1 and seg#2-2 are transmitted instead of seg#1-2.


This would mean seg#1-2, seg#2-1 and seg#2-2 could be processed simultaneously in HARQ process. 





With checking GI, receiver side can save the unnecessary assembly process.


In this case, PDU segment with GI=0 (seg#2) is unnecessary if PDU segment  with GI=1 (#2-1 or #2-2) are recognized.





Suppose error occurs and HARQ level re-transmission is initiated. If poll bit is recognized during re-transmission, NAK for PDU seg#1-2 will be responded. 
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