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1
Introduction
RLC PDU re-segmentation is supported in E-UTRAN and it has impact on designing the STATUS PDU format as the STATUS PDU has to report the Sender the exact segment which is missing at the Receiver peer entity in order to perform the retransmission without duplication. In the RAN2 #60 meeting, several agreements have been made for the STATUS PDU format [1].

As current agreements, a set of NACK_SN, SOstart and SOend is used for each consecutive byte segments of the AMD PDU that has not been received yet. In this contribution, the negative acknowledgement of RLC PDU segment is further discussed to reduce overhead.
Besides, in case burst error occurs due to the weak signal strength, the current agreements can’t efficiently represent the consecutive missing PDUs. In this contribution, we propose to add a new special flag F to introduce the possibility of indicating the consecutive missing PDUs more efficiently.
2 Discussion
2.1 Negative acknowledgement for RLC PDU segments
In current 36.322, if two non-consecutive byte segments in the same PDU were missing at the receiver, a 10-bits NACK_SN field with the repeated sequence number and an additional 1 bit E1 are reported redundantly.

We propose to add an E2 bit to each set of SOstart, SOend to indicate whether more segments of same PDU missed, in order to solve the redundancy of NACK_SN and E1 reporting. Hence, the new E2 definition is shown in Table 1.
Table 1: E2 definition
	Value
	Description

	0
	A set of SOstart, SOend and E2 does not follow for the NACK_SN

	1
	A set of SOstart, SOend and E2 follows for the NACK_SN


Applying the new E2 definition, the STATUS PDU will be set as shown in Figure 1. 
	E1 = 1

	NACK_SN

	E1 = 0

	E2 = 1

	SOstart

	SOend

	E2 = 1

	SOstart

	SOend

	E2 = 0


Figure 1: Example of STATUS PDU format with new E2 definition 
(2 non-consecutive segments in same PDU have to be reported)

Proposal 1: Add an E2 bit to each set of SOstart, SOend to indicate whether more segments of same PDU missed. 
2.2 Negative acknowledgement for consecutive PDU
The case of burst error occurs due to the weak signal strength will still exist in E-UTRAN. Hence, we propose to introduce a new special flag F to support the possibility of indicating the consecutive missing PDUs more efficiently. The definition of the one bit flag F is as in Table 2.
Table 2: F flag definition
	Value
	Description

	0
	E2 follows for this NACK_SN 

	1
	Nr_NACK_PDU follows for this NACK_SN


The Nr_NACK_PDU field indicates the number of the consecutive missing PDUs following this NACK_SN PDU. It could be 4 bits or FFS to cover most cases of consecutive missing PDUs. 
Figure 2 shows an example of a subset of negative acknowledgement with F=0 in STATUS PDU format for single PDU/PDU segments. 
	E1 = 1

	NACK_SN 

	F = 0

	E2

	SOstart (optional)

	SOend (optional)

	E1


Figure 2: Negative acknowledgement with F=0 for single PDU/PDU segments 

Figure 3 shows an example of a subset of negative acknowledgement with F=1 in STATUS PDU format for consecutive missing PDUs.
	E1 = 1

	NACK_SN 

	F = 1

	Nr_NACK_PDU

	E1


Figure 3: Negative acknowledgement with F=1 for consecutive PDUs
Proposal 2: Introduce a one bit flag F to indicate it’s a negative acknowledgement for single PDU/PDU segments or consecutive PDUs. 
3 Conclusion
In this document, some enhancement of the current RLC STATUS PDU format for negative acknowledgement of PDU segments and consecutive PDUs are discussed. The following proposals are proposed for discussion and decision:

Proposal 1: Add an E2 bit to each set of SOstart, SOend to indicate whether more segments of same PDU missed. 
Proposal 2: Introduce a one bit flag F to indicate it’s a negative acknowledgement for single PDU/PDU segments or consecutive PDUs. 

4 References
[1] 3GPP TS 36.322 v8.0.0, Evolved Universal Terrestrial Radio Access (E-UTRA); Radio Link Control (RLC) protocol specification.
5 Text proposal to 36.322

Beginning of Text Proposal – 36.322
5.2.3
Status reporting

An AM RLC entity sends STATUS PDUs to its peer AM RLC entity in order to provide positive and/or negative acknowledgements of RLC PDUs (or portions of them).
RRC configures whether or not the status prohibit function is to be used an AM RLC entity.
Triggers to initiate STATUS reporting include:

· Indication from upper layers;

· Polling from its peer AM RLC entity:

· The receiving side of an AM RLC entity shall trigger a STATUS report when it receives a RLC data PDU with the P field set to “1” and the HARQ reordering of the corresponding RLC data PDU is completed.

· Detection of reception failure of an RLC data PDU.
When constructing a STATUS PDU, the AM RLC entity shall:
· Set ACK_SN to VR(MS);

· For each AMD PDU with SN which falls within the STATUS transmitting window and have not been completely received yet:
- If the AMD PDU belongs to a set of consecutive missing PDUs:
- If the AMD PDU is the first not received PDU in the set of consecutive missing PDUs:
- Include in the STATUS PDU a NACK_SN which is set to the SN of the AMD PDU;
- Include the Nr_NACK_PDU which indicates the number of consecutive missing PDUs in the set.
- Else (AMD PDU does not belong to a set of consecutive missing PDUs):
- If no byte segments have been received yet for an AMD PDU:

- Include in the STATUS PDU a NACK_SN which is set to the SN of the AMD PDU;

- Else

- Include in the STATUS PDU a NACK_SN of the AMD PDU. And include a set of SOstart, SOend and E2 for each consecutive byte segments of the AMD PDU that has not been received yet.

Editor’s note: The need for a status prohibit function has been agreed, but the exact mechanism is still FFS.
******Next modified section*************
6.2.2.15
Extension bit 1 (E1) field

Length: 1 bit.

The E1 field indicates whether or not a set of NACK_SN, F and E1 follows. The interpretation of the E1 field is provided in Table 6.2.2.15-1.

Table 6.2.2.15-1: E1 field interpretation
	· Value
	· Description

	· 0
	· A set of NACK_SN, F and E1 does not follow.

	· 1
	· A set of NACK_SN, F and E1 follows.


6.2.2.16
Negative Acknowledgement SN (NACK_SN) field

Length: 10 bits.

The NACK_SN field indicates the SN of the AMD PDU (or portions of it) within the STATUS transmitting window that has been detected as lost at the receiving side of the AM RLC entity.
6.2.2.17
The Flag (F) field

Length: 1 bit.

The F field indicates whether an E2 or a Nr_NACK_PDU follows. The interpretation of the F field is provided in Table 6.2.2.17-1.
Table 6.2.2.17-1: F field interpretation
	· Value
	· Description

	· 0
	· An E2 follows for this NACK_SN

	· 1
	· A Nr_NACK_PDU follows for this NACK_SN


6.2.2.18
Extension bit 2 (E2) field

Length: 1 bit.

The E2 field indicates whether or not a set of SOstart, SOend and E2 follows. The interpretation of the E2 field is provided in Table 6.2.2.18-1.

Table 6.2.2.18-1: E2 field interpretation
	· Value
	· Description

	· 0
	· A set of SOstart, SOend and E2 does not follow for this NACK_SN.

	· 1
	· A set of SOstart, SOend and E2 follows for this NACK_SN.


6.2.2.19
SO start (SOstart) field

Length: 15 bits.

The SOstart field (together with the SOend field) indicates the portion of the AMD PDU with SN = NACK_SN (the NACK_SN for which the SOstart is related to) that has been detected as lost at the receiving side of the AM RLC entity. Specifically, the SOstart field indicates the position of the first byte of the portion of the AMD PDU in bytes within the Data field of the AMD PDU.
6.2.2.20
SO end (SOend) field

Length: 15 bits.

The SOend field (together with the SOstart field) indicates the portion of the AMD PDU with SN = NACK_SN (the NACK_SN for which the SOend is related to) that has been detected as lost at the receiving side of the AM RLC entity. Specifically, the SOend field indicates the position of the last byte of the portion of the AMD PDU in bytes within the Data field of the AMD PDU. A special SOend value is used to indicate that the missing portion of the AMD PDU includes all bytes to the last byte of the AMD PDU.
6.2.2.21
Nr_NACK_PDU field

Length: 4 bits_(FFS)
The Nr_NACK_PDU indicates the number of consecutive missing PDU follows from the NACK_SN PDU.
Editor’s note: Sub clauses for other fields will be added as decisions are made.

End of Text Proposal – 36.322 










































