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Discussion/Decision
1 Introduction

The contribution addresses number of open isseus regarding status reporting.  
2 Discussion
When to declare the missing PDU

When the reception entity detects a certain RLC PDU is missing, a RLC STATUS PDU could be triggered. Therefore defining when to consider a certain PDU not received yet as a missing PDU is important in the performance and the efficiency perspective. Unlike UMTS, RLC performs HARQ reordering, thus a certain PDU not received yet could be being processed in the HARQ process. To not trigger the ARQ NACK for such PDUs, the PDU not received yet should be first reordered before it is declared as a missing PDU. 
Proposal 1: A RLC PDU not received yet after HARQ reordering is regarded as a missing PDU

HARQ reordering is based on T1 timer in UMTS, which seems working well. We believe it could be enhanced to reduce the reordering delay in the stage 3 standardization, but the existing one should be used as the starting point. 
Proposal 2: T1 timer based HARQ reordering mechanism is the starting point for the HARQ reordering in LTE RLC. The relevant text in 25.321 should be captured with the necessary modification to the 36.322.

Piggybacked STATUS PDU 
Some companies propose to remove STATUS PDU piggyback option to simplify the specification. This makes sense because this option has not been widely used even in UMTS where the saving is much greater than in LTE. On the other hand, piggyback option does not seem to introduce considerable complexity after the conventional LI and E mechanism is adopted for framing. Like in UMTS, one special LI indicates the existence of the piggybacked STATUS PDU would be enough, that is neither new nor too complex.
Piggybacking is in general more bandwidth efficient mechanism, and the expected saving is around 1 byte per STATUS PDU.
 Considering that STATUS REPORT will not be triggered very often, 1 byte saving per STATUS PDU seems not significant. On the other hand, one can argue that piggybacking is nothing new, so it is more natural to reuse it if any gain exists.

We don’t see allowing piggybacking or not as a critical decision that makes the significant difference, therefore it is proposed to take the majority's preference as an working assumption at this meeting.
Proposal 3: To take the majority’s preference as an working assumption on the issue. 

Prohibit Timer 
Prohibit Timer is a mechanism to prevent multiple STATUS PDUs to be triggered during a short time span. If a receiver is configured with missing PDU detection trigger, and if multiple PDUs has been lost, as many STATUS PDUs could be triggered simultaneously. This seems not strong motivation, since the number of lost RLC PDUs will be in most cases quite small thanks to HARQ retransmission. 
One of the benefits of the prohibit time, probably not intened one, is that it prevents the protocol error from the out-of-sequence STATUS PDUs. If a RLC transmitter receives a STATUS PDU acknowledging PDU [x] first and a STATUS PDU negatively acknowledging the PDU next, RLC RESET might be triggered. This could happen, however small the likeliness is, if multiple STATUS PDUs having triggered simultaneously are received out-of-sequence. 
There could be prohibit timer for polling also. Defining prohibit timer both for the STATUS PDU and polling seems overkill, and we propose to support the prohibit timer for the STATUS PDU only. 
Proposal 4: To support prohibit timer for STATUS PDU.
Proposal 5: To not support prohibit timer for polling. 

Format for ACK SUFI & NACK SUFI
The baseline assumption is that RLC STATUS PDU will be generated infrequently, therefore we don’t see a strong motivation to optimize the ACK/NACK SUFI. 
Figure 1 shows the proposed format for ACK SUFI. 
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Fig 1. The ACK SUFI in a STATUS PDU
LSN

Length: x bits

If the First Byte and the Last Byte are included, it acknowledges the reception of all AMD PDUs with "Sequence Number" < LSN (Last Sequence Number) that are not indicated to be erroneous in the STATUS PDU carrying the ACK SUFI, and it also acknowledges the reception of the part of the AMC PDU with “Sequence Number” = LSN, where the acknowledged part is indicated by the the First Byte and the Last Byte. 
If the First Byte and the Last Byte are not included, it acknowledgeds the reception of all AMD PDU with “Sequence Number” ≤LSN that are not indicated to be erroneous in the STATUS PDU carrying the ACK SUFI.
Extension

Length: 1 bit

It indicates the existence of ths First Byte field and the Last Byte field

First Byte
Length : [TBD] bits
It indicates the position of the first byte of the payload part, being acknowledged, of the AMD PDU with “Sequence Number” = LSN. 
Last Byte

Length : [TBD] bits
It indicates the position of the last byte of the payload part, being acknowledged,  of the AMD PDU with “Sequence Number” = LSN.
Figure 2 shows the proposed format for NACK SUFI.. 
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Fig 2. The NACK SUFI in a STATUS PDU

NSN

Length: [TBD] bits

If the First Byte and the Last Byte are included, it indicates the sequence number of the AMD PDU, part of which is not correctly received. 

If the First Byte and the Last Byte are not included, it indicates the sequence number of AMD PDU which is not correctly received. 
Extension

Length: 1 bit

It indicates the existence of ths First Byte field and the Last Byte field
First Byte

Length : [TBD] bits
It indicates the position of the first byte of the payload part, being negatively acknowledged, of the AMD PDU with “Sequence Number” = NSN. 

Last Byte

Length : [TBD] bits
It indicates the position of the last byte of the payload part, being negatively acknowledged, of the AMD PDU with “Sequence Number” = NSN.
Four bit might be more than enough for Type field length. The proposed Type field coding is shown in the table below. 
	Bit
	Description

	0000
	Acknowledgement (ACK)

	0001
	Negative Acknowledgement (NACK) 

	0010-1111
	Reserved (more SUFIs can be defined if proved necessary)


Proposal 6: To define ACK SUFI and NACK SUFI as proposed in the figure 1 and in the figure 2
3 Conclusion
Six proposals are made in this contribution. 

Proposal 1: A RLC PDU not received yet is regarded as a missing PDU after HARQ reordering

Proposal 2: T1 timer based HARQ reordering mechanism is the starting point for the HARQ reordering in LTE RLC. The relevant text in 25.321 should be captured with the necessary modification to the 36.322.

Proposal 3: To take the majority’s preference as an working assumption on whether to support piggybacked STATUS PDU or not. 

Proposal 4: To support prohibit timer for STATUS PDU.

Proposal 5: To not support prohibit timer for polling. 

Proposal 6: To define ACK SUFI and NACK SUFI as proposed in the figure 1 and in the figure 2








































































� 3 byte MAC header and 2 byte LI are assumed.  
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