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Introduction

Following mechanism (hereafter denoted as short STATUS PDU) was agreed last meeting. In short, when uplink grant is not enough to carry a normal STATUS PDU a short STATUS PDU where only part of NACKs are included are sent instead.

	When constructing a STATUS PDU, the AM RLC entity shall: 
-
determine the size of the STATUS PDU, including NACK_SNs from VR(R) up to VR(MS); 
-
if the resulting size fits to the current uplink grant: 
-
for each AMD PDU with SN such that VR(R) <= SN < VR(MS) that has not been completely received yet: 
-
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 set of NACK_SN, SOstart and SOend for each consecutive byte segments of the AMD PDU that has not been received yet. 
-
set ACK_SN to VR(MS). 
-
if the resulting size is too large to fit to the current uplink grant: 
-
include all NACK_SNs from VR(R) to highest possible NACK_SN so that the resulting STATUS PDU fits to the uplink grant; 
-
set the ACK_SN to the highest NACK_SN included in the STATUS PDU + 1 or to first SN not reported in the STATUS PDU. [FFS] 


Samsung believes that in most cases the grant would be big enough for the normal STATUS PDU to be sent. Even when it cannot be sent, ENB would be able to handle this. However, majority of companies seem to believe that the short STAUTS PUD is a feature nice to have in REL 8. In this contribution, number of issues regarding the short STATUS PDU are addressed with the aim to minimize the impact from it.  
2

Discussion

The first issue to be discussed is how to set ACK_SN of the short STATUS PDU. Currently we have two choices;

· To set ACK_SN to the highest NACK_SN included in the STATUS PDU + 1

· To set ACK_SN to the SN of the first missing PDU not reported in the STATUS PDU (‘first’ seems a bit ambiguous. This could be reworded to ‘lowest’).

The benefit of the first approach is argued to be that the ACK_SN cannot be highest NACK_SN +1 in the normal STATUS PDU therefore ENB can handle the short STATUS PDU differently. This is not convincing because it happens in the normal STATUS PDU as well. VR(MS) is supposed to be stabilized to VR(H) after all the RLC PDUs are reordered. When only part of the highest RLC PDU is received in such a case, ACK_SN is set to ‘highest NACK_SN +1’ as the current specification. For example illustrated in the figure 1, the ACK_SN of the normal STATUS PDU is 109, which is highest NACK_SN (=108) + 1.
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Figure 1: ACK_SN setting in the normal STATUS PDU

The benefit of the second approach is that it report more information than in the first approach and that it is more resemble to the ACK_SN setting in the normal STATUS PDU.

Proposal 1: The ACK_SN is set to the lowest SN of the missing PDUs not reported in the STATUS PDU.

In principle, it is beneficial to remove multiple options. We believe it is possible to have a single procedure in constructing both the normal and the short STATUS PDU by adjusting the procedure of the normal STATUS PDU to the procedure of the short STATUS PDU. 

The STATUS PDU size could be driven from the below formula.

The size of STATUS PDU = Ceiling[(15 + n x 12 + m x 42)/8,1] byte, n= number of complete RLC PDUs to be negatively acknowledged, m: number of RLC PDU segments to be negatively acknowledged.

Calculating the size of STATUS PDU according to the number of NACKs to be included in the STATUS PDU does not cause too much processing load. Then by doing this (e.g. deciding the maximum number of NACKs with the given uplink grant) even when there is enough uplink resource, UE does not need to discriminate two cases. Building up the normal STATUS PDU will be a little bit complicated. Nonetheless, having a single procedure is more important considering that the additional complexity is tolerable.
Proposal 2: A single procedure presented in the table 1 is used in constructing the STATUS PDU. 

	When constructing a STATUS PDU, the AM RLC entity shall: 
-
include all NACK_SNs from VR(R) to the highest possible NACK_SN so that the resulting STATUS PDU fits to the uplink grant.

-
for each AMD PDU with SN such that VR(R) <= SN < VR(MS) that has not been completely received yet:

-
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 set of NACK_SN, SOstart and SOend for each consecutive byte segments of the AMD PDU that has not been received yet. 
-
set ACK_SN to the lowest SN of the missing PDUs not reported in the STATUS PDU.


Table 1: Single procedure applied to both cases.



Conclusion

Two proposals are made.

Proposal 1: The ACK_SN is set to the lowest SN of the missing PDUs not reported in the STATUS PDU.

Proposal 2: A single procedure presented in the table 1 is used in constructing the STATUS PDU. 

A draft CR is attached. 
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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:

· 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:

· The receiving side of an AM RLC entity shall trigger a STATUS report when T_reordering expires.

NOTE:
The expiry of T_reordering triggers both VR(MS) to be updated and a STATUS report to be triggered, but the STATUS report shall be triggered after VR(MS) is updated.
When STATUS reporting has been triggered, the receiving side of an AM RLC entity shall:

· if T_status_prohibit is not running:

· at the first transmission opportunity indicated by lower layer, construct a STATUS PDU and deliver it to lower layer;

· else:

· at the first transmission opportunity indicated by lower layer after T_status_prohibit expires, construct a STATUS PDU and deliver it to lower layer;

NOTE:
If T_status_prohibit is not running at the time STATUS reporting was triggered, the STATUS PDU size shall be accounted for in the Buffer Status Report [3] from the time STATUS reporting was triggered. If T_status_prohibit is running at the time STATUS reporting was triggered, the STATUS PDU size shall be accounted for in the Buffer Status Report [3] from the time T_reordering expires.
When a STATUS PDU has been delivered to lower layer, the receiving side of an AM RLC entity shall:

· start T_status_prohibit.

When constructing a STATUS PDU, the AM RLC entity shall:
· 
· include all NACK_SNs from VR(R) to the highest possible NACK_SN so that the resulting STATUS PDU fits to the uplink grant.

· for each AMD PDU with SN such that VR(R) <= SN < VR(MS) that has not been completely received yet:

· 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 set of NACK_SN, SOstart and SOend for each consecutive byte segments of the AMD PDU that has not been received yet.
· set ACK_SN to the lowest SN from the SNs of not received PDUs that are not reported in the STATUS PDU. 
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