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1. Introduction

In the previous RAN2#58bis meeting, many issues on RLC PDU structure were agreed but still remain some open issues. In this contribution, we would like to discuss the handling of original AMD PDU header at re-segmentation.

2. Discussion

2.1 RLC PDU Header format 

We propose the RLC PDU header consists of D/C, SN, P, RI, SI and sets of E and LI.

D/C
1 bit, PDU for Data or Control

SN
10 bits, Sequence Number

P
1 bit, Polling bit

RI
1 bit, Re-segmentation Info (PDU or PDU segment)

SI
2 bits, Segmentation info.

E
1 bit, Extension

LI
11 bits, Length Indicator

Note that RI in the RLC PDU header also indicates whether the header includes SI, E and LI. 

Note that the padding is needed if header boundary is not aligned with byte.

2.2 RLC PDU segment Header format 

2.2.1 Re-segmentation object
At the last meeting, re-segmentation object was discussed but we have not reached the agreement and at the telephone conference we haven’t discussed much on this issue. But now we have 2 alternatives;

Alternative 1) re-segmentation performed on the original RLC PDU payload including whole header

Alternative 2) re-segmentation performed on LI’s + RLC PDU payload.

As we think that the RLC layer and the RLC segment layer is different, the alternative 1) should be applied. But there are many common fields between them. So considering an optimization we propose to apply the alternative 2). 

Note that in both case, RLC PDU is encapsulated when it is transmitted in the RLC PDU segment payloads

2.2.2 Multiple re-segmentation and assembly
At the previous meeting, we agreed we would not limit the amount of re-segmentation. But it is unclear how multiple segmentations of RLC PDU or PDU segment can be performed.

In case of this, there are mainly two possible ways to proceed.

Case 1) Re-segmentation part could be applied only to the PDU segments with transmission error.

Case 2) Whole RLC PDU could be re-segmented with another boundaries.
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Figure 1 Case 1)
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Figure 2 Case 2)

Benefits and drawbacks of each case are below.

Table 1 Comparison between case 1) and case 2)

	
	Benefits
	Drawbacks

	Case 1)
	· Efficient re-transmission 
	· RLC PDU could be decoded from PDU segments belonging to the multiple generations.

· Assembly of PDU segment is more complex in the receiver side.

	Case 2)
	· RLC PDU could be decoded from PDU segments belonging to the same generation.

· Way for the assembly of PDU segments is always the same.
	· Inefficient re-transmission 


Due to the advantage of having efficient re-transmission, we propose to apply multiple re-segmentation mechanism only to the PDU segments with transmission error.

In addition, we also propose to make up for the complicated assembly of PDU segments with the additional information, which we call GI (generation indicator).

GI works as below (see figure 3 and 4);
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Figure 3 Generation indicator in the header of RLC PDU segment
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Figure 4 Example on Usage of GI

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

2. HARQ level error occurs in PDU seg#2 and HARQ re-transmission is initiated. And if PDU seg#3 is successfully received, so poll bit is recognized during PDU seg#2 HARQ re-transmission in Node A side, NAK for PDU seg#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#2,  are transmitted instead of the original PDU seg#2.

4. This would mean PDU seg#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 seg with GI=0 (PDU seg#2) is unnecessary if PDU seg with GI=1 (#2-1 or #2-2) are recognized.
2.2.3 RLC PDU segment header
At the last meeting, we have two agreements;
· For the re-segmentation case, the STATUS report will include a SO and a LF.
· In case of RLC re-segmentation, the RLC header includes a byte based offset and LSF.
These agreements imply the header of RLC PDU segment should include at least byte based SO, LF and LSF.

And considering with the former section discussion, we propose the RLC PDU segment header consists of D/C, SN, P, RI, GI, SO, LI and LSF.

D/C
1 bit, PDU for Data or Control

SN
10 bits, Sequence Number

P
1 bit, Polling bit

RI
1 bit, Re-segmentation Info (PDU or PDU segment)

GI
1 bit, Generation Indicator

SO
11 bits, Segment Offset
LI
11 bits, Length Indicator

LSF
1 bit, Last Segment Flag
Note that the same values are applied for D/C and SN between the RLC PDU header and the header of the RLC PDU segments derived from that RLC PDU.
Note that the P value depends on the protocol operation.
Note that RI in the RLC PDU segment header also indicates whether the header includes GI, SO, LI and LSF. 

Note that the padding is needed if header boundary is not aligned with byte.

3. Conclusion

We propose that the RAN2 agrees the RLC header structure and the handling of original AMD PDU header at re-segmentation as described in section 2.1 and 2.2
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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#2.


This would mean seg#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 seg with GI=0 (seg#2) is unnecessary if PDU seg 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#2 will be responded. 
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