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1. Introduction

In RAN2#61bis, Motorola [2] presented three options for counting the number of PDU retransmissions:
The method to count retransmission attempts of an RLC data PDU in LTE may be different than that in UMTS, because of the new re-segmentation feature. Therefore, there are various options to count the retransmission. Consider the following example:
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Figure 1
Example of Retransmission Count

Option 1: The number of PDU retransmission attempt is defined as the maximum number of retransmissions among all bytes within the PDU.

In the example illustrated in Figure 1, the retransmission count will be 2. 

Option 2: The number of PDU retransmission attempt is increased when a retransmitted PDU/PDU segment is forwarded to lower layer.    

In the example illustrated in Figure 1, the retransmission count will be 6. 

Option 3: The number of PDU retransmission attempt is increased when a PDU/PDU segment is placed in the retransmission buffer.

In the example illustrated in Figure 1, the retransmission count will be 3. 

After discussion, to keep operation simple as possible and reduce the potential effect of excessive segmentation that would result in uneven behavior option 3 was agreed as the way forward according to the minutes of RAN2#61bis [3]. 
Reviewing the text incorporated in the RLC spec [1] highlighted in yellow below seems to reflect Option 2 rather than Option 3. Additionally the incorporated text seams to allow for the retransmission count to be initialized more then once for the same AMD PDU. In this contribution, discuss these issues and propose clarifications to the RLC spec. 
[image: image2.emf]5 . 2 .1   Retransmission   The transmitting side of a n AM RLC entity can  receive a negative acknowledgement (notification of rec eption failure  by its peer AM RLC entity) for  a n   AMD  PDU  or a portion of an AMD PDU  by the following:   -   STATUS  PDU  from its peer AM RLC entity;   -   HARQ delivery failure from the transmitting MAC entity.   When receiving a negative acknowledgement for an AMD PDU o r a portion of an AMD PDU by a STATUS PDU from  its peer AM RLC entity, the transmitting side of the AM RLC entity shall:   -   if the  SN of the corresponding AMD PDU falls within the  range  VT(A) <= SN < VT(S) :   -   consider the  AMD PDU or the portion of the AMD PDU f or which a negative acknowledgement was received  for retransmission.   When receiving a negative acknowledgement for an AMD PDU or a portion of an AMD PDU by HARQ delivery  failure notification from the transmitting MAC entity, the transmitting side of the AM  RLC entity may:   -   if the  SN of the corresponding AMD PDU falls within the  range  VT(A) <= SN < VT(S) :   -   consider the  AMD PDU or the portion of the AMD PDU for which a negative acknowledgement was received  for retransmission.   When an  AMD PDU   or a portion of an  AMD PDU  is considered for retransmission , the transmitting side of the AM  RLC entity shall :   -   if it is considered for retransmission for the first time :     -   set the RETX_COUNT associated with the AMD PDU to zero ;   -   else, if it or a portion of it has been de livered to lower layers for transmission since the last increment of  RETX_COUNT or RETX_COUNT = 0:   -   increment the RETX_COUNT;   -   if RETX_COUNT = Max_Retx_Threshold:   -   indicate to upper layers   that max retransmission has been reached .   When retransmitting an  AMD PDU, the transmitting side of an AM RLC entity shall:   -   if the AMD PDU can entirely fit  within  the  total size of RLC PDU(s) indicated by lower layer at  the particular  transmission opportunity, deliver the AMD PDU as it is except for the P field (the P f ield  shoul d be set according  to sub clause 5.2.2);   -   otherwise, segment the AMD PDU and form a new AMD PDU segment which will fit  within  the  total size of RLC  PDU(s) indicated by lower layer at  the particular transmission opportunity .   When retransmitting a p ortion of an AMD PDU, the transmitting side of an AM RLC entity shall:   -   segment the portion of the AMD PDU as necessary and form a new AMD PDU segment which will fit  within  the  total size of RLC PDU(s) indicated by lower layer at  the particular transmission  opportunity .   When forming a new AMD PDU segment, the transmitting side of an AM RLC entity shall:   -   only map the Data field of the original AMD PDU to the Data field of the new AMD PDU segment;   -   set the header of the new AMD PDU segment in accordance wit h the description in sub clause 6. ;   -   set the P field according to sub clause 5.2.2.  


2. Discussion
2.1. What to Count & When to Count
There are two main areas that could be clarified regarding PDU/PDU segment counting:
1) What to count:
a. Number of transmissions (or retransmissions) [as in Option 2], or
b. Number of transmission (or retransmission) failures [as in Option 3]

2) When to count it:
a. Upon considering the PDU or PDU segment for retransmission (e.g. upon receiving a status report)

b. Upon delivering to lower layer the resulting PDU or PDU segments
According to the RLC spec [1], the incrementing of RETX_COUNT will be done when two conditions are met, which are:

a) When an AMD PDU or a portion of an AMD PDU is considered for retransmission, AND
b) if it or a portion of it has been delivered to lower layers for transmission since the last increment of RETX_COUNT or RETX_COUNT = 0:
The above RLC spec text and conditions lack clarity in the following aspects:

· What are we counting? Condition a) above seems like Option 3; while condition b) seems like Option 2. The AND of those two conditions is more like Option 2 since one needs to wait for delivery to lower layers.  
· How many times do we increment the counter if re-segmentation happens? i.e. If the AMD PDU or a portion of an AMD PDU that is considered for retransmission is to be re-segmented into multiple portions which are then delivered to lower layers in separate TTIs, do we increment RETX_COUNT when each of those portions is delivered to lower layers? 
The agreement in RAN2#61bis [3] was to only increment the retransmission count when an AMD PDU or PDU segment was considered for retransmission. i.e. when a PDU/PDU segment is placed in the retransmission buffer, option 3 in [2]. 

Proposal 1: Clarify the text proposal according to the RAN2#61bis agreement to only increment the retransmission count once for each AMD PDU or PDU segment considered for retransmission.
2.2. When to Initialize the Count
The retransmission count initialization text in the RLC spec [1] appears to initialize RETX_COUNT more then once for the same AMD PDU: 
When an AMD PDU or a portion of an AMD PDU is considered for retransmission, the transmitting side of the AM RLC entity shall:

-     if it is considered for retransmission for the first time: 

-     set the RETX_COUNT associated with the AMD PDU to zero;
According to this text initialization of the RETX_COUNT for a AMD PDU occurs when it (i.e. an AMD PDU or portion of an AMD PDU) is considered for retransmission.
 this will lead to the following incorrect operation:

· when an AMD PDU is transmitted for the first time the RETX_COUNT is initialized.

· then if a portion of an AMD PDU is retransmitted (for the first time), the count is incorrectly reinitialized back to zero.
Proposal 2: Only initialize the retransmission count when an AMD PDU is transmitted for the first time (i.e. not when an AMD portion is transmitted for the first time).
2.3. Other issues 

Another aspect that is not clear in the RLC spec is the lack of specification in regards to what happens to the remaining segments upon performing re-segmentation of an AMD PDU or AMD PDU segments. The text highlighted in blue below seems to focus on:

· Only the first new AMD PDU segment that results from segmentation or re-segmentation. 

· There is no mention of when the remaining AMD PDU segments are retransmitted, and how are they treated. 
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If companies agree that there is a need to better clarify/specify what happens to the remaining segments upon performing re-segmentation of an AMD PDU or AMD PDU segments,. we volunteer draft a text proposal.

Proposal 3: Agree to specify what happens to the remaining segments upon performing re-segmentation of an AMD PDU or AMD PDU segments 
3. Text proposal(s) for managing the AMD PDU retransmission counter
In order to clarify the text, we propose two text proposals for discussion/decision, one based on Option 3 and the other based on Option 2. 
3.1. Text Proposal based on Option 3
---------------------- Beginning of Text Proposal --------------------------------

5.2.1
Retransmission

The transmitting side of an AM RLC entity can receive a negative acknowledgement (notification of reception failure by its peer AM RLC entity) for an AMD PDU or a portion of an AMD PDU by the following:

· STATUS PDU from its peer AM RLC entity;

· HARQ delivery failure from the transmitting MAC entity.

When receiving a negative acknowledgement for an AMD PDU or a portion of an AMD PDU by a STATUS PDU from its peer AM RLC entity, the transmitting side of the AM RLC entity shall:

· if the SN of the corresponding AMD PDU falls within the range VT(A) <= SN < VT(S):
· consider the AMD PDU or the portion of the AMD PDU for which a negative acknowledgement was received for retransmission.
When receiving a negative acknowledgement for an AMD PDU or a portion of an AMD PDU by HARQ delivery failure notification from the transmitting MAC entity, the transmitting side of the AM RLC entity may:

· if the SN of the corresponding AMD PDU falls within the range VT(A) <= SN < VT(S):
· consider the AMD PDU or the portion of the AMD PDU for which a negative acknowledgement was received for retransmission.
When an AMD PDU is considered for retransmission for the first time, the transmitting side of the AM RLC entity shall:

-
set the RETX_COUNT associated with the AMD PDU to zero;
When retransmitting an AMD PDU, the transmitting side of an AM RLC entity shall:

· increment the RETX_COUNT associated with the AMD PDU;
· if RETX_COUNT = Max_Retx_Threshold:
-
indicate to upper layers that max retransmission has been reached.
· if the AMD PDU can entirely fit within the total size of RLC PDU(s) indicated by lower layer at the particular transmission opportunity, deliver the AMD PDU as it is except for the P field (the P field should be set according to sub clause 5.2.2);

· otherwise, segment the AMD PDU and form a new AMD PDU segment which will fit within the total size of RLC PDU(s) indicated by lower layer at the particular transmission opportunity.
When retransmitting a portion of an AMD PDU, the transmitting side of an AM RLC entity shall:
· increment the RETX_COUNT associated with the AMD PDU;
· if RETX_COUNT = Max_Retx_Threshold:
-
indicate to upper layers that max retransmission has been reached.
· segment the portion of the AMD PDU as necessary and form a new AMD PDU segment which will fit within the total size of RLC PDU(s) indicated by lower layer at the particular transmission opportunity.
When forming a new AMD PDU segment, the transmitting side of an AM RLC entity shall:

-
only map the Data field of the original AMD PDU to the Data field of the new AMD PDU segment;

-
set the header of the new AMD PDU segment in accordance with the description in sub clause 6.;

-
set the P field according to sub clause 5.2.2.
---------------------- End of Text Proposal --------------------------------

3.2. Text Proposal based on Option 2

---------------------- Beginning of Text Proposal --------------------------------

5.2.1
Retransmission

The transmitting side of an AM RLC entity can receive a negative acknowledgement (notification of reception failure by its peer AM RLC entity) for an AMD PDU or a portion of an AMD PDU by the following:

· STATUS PDU from its peer AM RLC entity;

· HARQ delivery failure from the transmitting MAC entity.

When receiving a negative acknowledgement for an AMD PDU or a portion of an AMD PDU by a STATUS PDU from its peer AM RLC entity, the transmitting side of the AM RLC entity shall:

· if the SN of the corresponding AMD PDU falls within the range VT(A) <= SN < VT(S):
· consider the AMD PDU or the portion of the AMD PDU for which a negative acknowledgement was received for retransmission.
When receiving a negative acknowledgement for an AMD PDU or a portion of an AMD PDU by HARQ delivery failure notification from the transmitting MAC entity, the transmitting side of the AM RLC entity may:

· if the SN of the corresponding AMD PDU falls within the range VT(A) <= SN < VT(S):
· consider the AMD PDU or the portion of the AMD PDU for which a negative acknowledgement was received for retransmission.
When an AMD PDU is considered for retransmission for the first time, the transmitting side of the AM RLC entity shall:

-
set the RETX_COUNT associated with the AMD PDU to zero;
When retransmitting an AMD PDU, the transmitting side of an AM RLC entity shall:

· if the AMD PDU can entirely fit within the total size of RLC PDU(s) indicated by lower layer at the particular transmission opportunity, deliver the AMD PDU as it is except for the P field (the P field should be set according to sub clause 5.2.2);

· otherwise, segment the AMD PDU and form a new AMD PDU segment which will fit within the total size of RLC PDU(s) indicated by lower layer at the particular transmission opportunity.

· for each of the resulting AMD PDU or AMD PDU segments delivered to lower layers for transmission, increment the RETX_COUNT associated with the AMD PDU;
· if RETX_COUNT = Max_Retx_Threshold:
-
indicate to upper layers that max retransmission has been reached.
When retransmitting a portion of an AMD PDU, the transmitting side of an AM RLC entity shall:
· segment the portion of the AMD PDU as necessary and form a new AMD PDU segment which will fit within the total size of RLC PDU(s) indicated by lower layer at the particular transmission opportunity.

· for each of the resulting AMD PDU segments delivered to lower layers for transmission, increment the RETX_COUNT associated with the AMD PDU;
· if RETX_COUNT = Max_Retx_Threshold:
-
indicate to upper layers that max retransmission has been reached.
When forming a new AMD PDU segment, the transmitting side of an AM RLC entity shall:

-
only map the Data field of the original AMD PDU to the Data field of the new AMD PDU segment;

-
set the header of the new AMD PDU segment in accordance with the description in sub clause 6.;

-
set the P field according to sub clause 5.2.2.
---------------------- End of Text Proposal --------------------------------
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