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1. Introduction
In RAN2#85 meeting, the discussion paper in [1] on the ambiguity of ACK_SN in case of partial STATUS PDU was discussed. This topic was postponed to the next RAN2 meeting to provide companies more time to evaluate whether transmission of a partial status PDU is allowed by the UE or not. 

The chairman notes below captures the outcome  
	R2-140708
RLC ACK_SN Ambiguity with partial status PDU
Qualcomm Incorporated
Disc
-
Intel think there was a CR in 200 R2-094285 to make such clarification, but people didn’t think that such clarification is needed. QC think option A is correct implementation, and wants to clarify it. Huawei think option A is correct, but no clarification is needed. ZTE wants to clarify in the spec. LG agree that option A is correct, but it happens rarely and no need to clarify.  

-
Chairman think option A is not correct, because the  ACK_SN should be SN higher than the last NACK_SN. Option B is also not correct.

-
QC think current specification is based on R2-084922 in 2008, and it clarifies that the ACK_SN should be set to next not received RLC data PDU.

-
Samsung think the problem is only in network side, but some clarification is needed in order for network not to discard RLC STATUS PDU with option A. However, option A may not be the only implementation.

=>
Option B is not correct.

=>
Noted. Topic is postponed to the next meeting. Companies check which one is correct; Option A or No partial RLC STATUS PDU Transmission.

 


It was noted that Reference CR in [2] had tried to address this ambiguity previously. Furthermore, it was noted in the session that another document in RAN2#67 meeting [3] had tried to address the same ambiguity. This CR was noted but not agreed. 

In this paper, we revisit the issue with RLC ACK_SN ambiguity and request for further clarification. 
2. Ambiguity of ACK_SN value in case of partial STATUS PDU
As discussed in [1], assume that a receiving RLC AM entity needs to NACK two segments of a PDU with SN=733. However, the UL grant size is limited and allows sending just one segmented NACK in a partial status PDU. 
Observation 1: Assuming the UE should transmit a partial STATUS PDU, it remains ambiguous what is “the next not received RLC Data PDU which is not reported as missing in the STATUS PDU”. The reason is that some segment(s) of the RLC data PDU is reported missing but some are not. 

There are two ways that the receiving side of RLC AM can construct a partial STATUS PDU given the resource limitation:

a) Setting ACK_SN equal to the NACK_SN of the missing segments that could not be included in the partial STATUS PDU.

b) Setting ACK_SN as if the STATUS PDU was a complete STATUS PDU.
In the example above these will result in the following RLC STATUS PDU:
      RLCUL STATUS PDU : ACK_SN = 733
      -----------------------------------------------------------------------------
      |RLCUL CTRL NACK_SN|NACK_SN           |SOstart           |SOend             |
      -----------------------------------------------------------------------------
      |RLCUL CTRL NACK_SN|               733|               384|               767|
      RLCUL STATUS PDU : ACK_SN = 734
      -----------------------------------------------------------------------------
      |RLCUL CTRL NACK_SN|NACK_SN           |SOstart           |SOend             |
      -----------------------------------------------------------------------------
      |RLCUL CTRL NACK_SN|               733|               384|               767|
Observation 2: If the ACK_SN is set as if the STATUS PDU was a complete one (option b above), the transmitting side of the RLC AM entity assumes that every segment of the missing PDU except the one(s) transmitted in the partial STATUS PDU are received.
Observation 3: Preventing UE from transmission of a partial STATUS PDU results in inefficient utilization of  UL resources and causes data stalls and performance degradation between UE and eNB. 

Observation 4:  Partial STATU PDU is an unlikely event from the eNB to the UE direction (given that the DL scheduling and PDU sizes are under the eNB’s control). 
Proposal 1:  RAN2 has already agreed that option (b) is not correct. It is requested that RAN2 discussed and agreed that option (a) above is the recommended course of action for the receiving side of RLC AM entity. 

3. Past discussions on the ACK_SN Ambiguity   

This topic has been discussed and addressed before in RAN2. 
Reference [2] has addressed the same issue, as it is seen by the summary of changes below. 
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Furthermore, another CR was proposed in RAN2#67 meeting [3] to revisit this topic. The chairman notes of the meeting shows that the companies agreed to the intent of the CR but agreed that the current spec is clear. 

	R2-094285
CR to 36.322 rel 8 on Status reporting for segmented PDUs
Research in Motion UK limited
CR
36.322
(0086)
-
F
-
RIM indicate that offline suggestion was to change 'next' to 'first' in last sentence and this would be acceptable

-
ZTE agree with intent and think it was solved in R2#62bis R2-083566. In that CR clarified that the ACK_SN can be set to the partially NACKed PDU. So change may not be needed. RIM think RLC Data PDU can be RLC AMD PDU or RLC AMD PDU segment but there is still some ambiguity from the 'next'. So think it is beneficial to clarify 'next not received' is 'first not received'. 

-
Motorola think it is clear with the 'next not received'. So think it is clear.

-
Samsung think current text is meant to cover this case but think it is not clear. Samsung think it would be good to clarify but no strong opinion. 

-
Huawei share Motorola view and think it is clear today.

-
Ericsson think the clarification is needed and prefer the simpler text.

-
CATT think it may not be needed. If needed a note may be enough.

-
LG think the current spec is clear. All aspects are covered by current spec.

-
Nokia also think the current text.

=>
Not agreed.



Proposal 2: Given that the same topic has been brought up multiple times, it seems that there is room for clarification of the spec. It is proposed that RAN2 agrees to a spec CR clarifying that in case of partial STATUS PDU,  option (a) is the only valid option. A draft CR is provided. 
4. Summary and Proposal
The case of partial STATUS PDU transmission has resulted in ambiguity in the value selected for ACK_SN in the partial STATUS PDU multiple times in the past. 
Proposal 1:  RAN2 has already agreed that option (b) is not correct. It is requested that RAN2 discussed and agreed that option (a) above is the recommended course of action for the receiving side of RLC AM entity. 

Proposal 2: Given that the same topic has been brought up multiple times, it seems that there is room for clarification of the spec. It is proposed that RAN2 agrees to a spec CR clarifying that in case of partial STATUS PDU, option (a) is the only valid option. Draft CRs to capture this agreement are provided in [5-8]
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