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1. Introduction 
This contributions presents Samsung’s view on the open issues listed below. 

· At which position STATUS PDU to be byte aligned. 

· Whether to allow STATUS PDU segmentation or not. 
· Whether to consider STATUS PDU in PBR prioritization.
2. Discussion

Byte-alignment

There are two alternatives; whether byte aligning every ACK/NACK SN or byte aligning only once at the end of the STATUS PDU. Byte-alignment is basically to lessen the processing load and there is no doubt that processing gets easier when the individual information to be processed are byte-aligned by themselves. In that sense the first alternative is more efficient one. However, we believe the processing gain of the first alternative is almost negligible given that STATUS PDU is generated infrequently and that STATUS PDU would include only one or two RLC SNs. On the other hand, the second approach gives simpler specification, and is aligned with the UMTS RLC.

Proposal 1: RLC STATUS REPORT is byte-aligned by adding necessary number of bits at the end of it.

STAUTS PDU segmentation

Currently, the STATUS PDU is to include all the ACK/NACK information for the RLC PDUs whose SN is below VR(MS). Since the number of NACKed RLC PDUs is variable, the size of RLC STATUS REPORT is also variable. Then, it is possible that a RLC STATUS PDU cannot be sent because of insufficient resource of the given transmission opportunity. Two choices seem possible. Either segmenting
 the STAUS PDU or not sending the STAUTS PDU. Inherently, segmenting the STATUS REPORT is more efficient in terms of the ARQ delay and the retransmission buffer management. However, the complexity from the segmentation would be rather significant. For example, at least followings might be specified.

· VR(MS) is not ACK SN in segmentation scenario. Then how to choose the ACK SN? 
· How to choose which NACK SNs to be included in the segmented STATUS PDU? 
· Whether only the remaining part of the STATUS PDU should be sent or the whole STATUS PDU should be sent when enough resource is given at the next transmission opportunity?
· Should T_status_prohibit be started when the segmented STATUS PDU is sent?
Segmentation seems not needed frequently. First of all, HARQ is always running for the RLC AM logical channel. HARQ residual error rate will usually be good enough to keep RLC PDU loss rate relatively low, and the size of STATUS PDU will be kept in an acceptable level. Table 1 shows the size of STATUS PDU when the various number of NACKs are included in the STATUS PDU.
<Table 1> The size of STATUS PDU

	Number of NACK_SNs
	Number of SOstart/SOend
	The size of STATUS REPORT 
	Number of NACK_SNs
	Number of SOstart/SOend
	The size of STATUS REPORT 

	0
	0
	2 byte
	3
	0
	7 byte

	1
	0
	3 byte
	3
	1
	10 byte

	1
	1
	7 byte
	3
	2
	14 byte

	2
	0
	5 byte
	3
	3
	18 byte

	2
	1
	9 byte
	4
	0
	8 byte

	2
	2
	13 byte
	4
	1
	12 byte


Given that most of the missing RLC PDUs will be recovered after one RLC retransmission, the most likely scenario where multiple NACK_SNs are included in a STATUS PDU is the one where multiple RLC PDUs are lost during the T_status_prohibit timer is running. We assume the range of T_status_prohibit timer is between 5 ~ 500 msec [1]. Even in the extreme case where one RLC PDU is transmitted per 1 msec (meaning that HARQ operating point is 1), only 5 RLC PDUs will be lost during 500 msec. It should be noted that in the real system far less than 500 RLC PDUs will be transmitted during the 500 msec. One should note that if UE is scheduled every TTI, the grant would be probably large enough to contain the whole STATUS PDU. Thus segmentation is not needed neither in such a case.
We believe that is a safe assumption that a STATUS PDU contains less elements than 2 NACK SNs and one SOstart/SOend. Probably the allowed TB size should be more than 10 byte in a normal circumstance, which will be more than enough for the STATUS PDU in most cases. Therefore we don’t see any significant need for RLC STATUS PDU segmentation.

 Proposal 2: RLC STATUS PDU is not segmented when the allowed resource is insufficient.
STAUTS PDU & PBR

PBR when configured is the amount of the prioritized traffic for a certain logical channel. Considering the object of PBR, it is more logical that L2 control data including RLC STATUS PDU is not consuming the PBR tokens. However, we believe it will be more efficient when L2 control data is also considered in PBR handling. First of all, if not considered, MAC should distinguish non-L2 control traffic and L2 control traffic which is in principle transparent to MAC. Secondly, those L2 control data is usually more important than and more prioritized to the L2 user data. Therefore not allowing PBR to the more prioritized data does not make sense and require the standard to specify all the exceptional cases caused from not allowing PBR token to the prioritized data. 

Proposal 3: All the L2 data including RLC STATUS REPORT is considered in PBR handling. 
3. Conclusion

A draft CR on the first and the second proposal is attached. 

The third proposal is also to be discussed, and if agreed, a text proposal to a proper specification will be provided.
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	Start of the modified section


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.
NOTE:
a STATUS PDU shall not be segmented. Handling of the triggered STATUS PDU whose size is greater than what can be sent at a given transmission opportunity is up to the implementation. 
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:

· set ACK_SN to VR(MS);

· 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.

	Start of the modified section


6.2.1.6
STATUS PDU
STATUS PDU consists of a STATUS PDU payload and a RLC control PDU header.

RLC control PDU header consists of a D/C and a CPT field.

The STATUS PDU payload starts from the first bit following the RLC control PDU header, and it consists of one ACK_SN and one E1, zero or more sets of a NACK_SN, an E1 and an E2, and possibly a set of a SOstart and a SOend for each NACK_SN. Padding bits can be inserted at the end of the STATUS PDU payload for byte-alignment. 
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Figure 6.2.1.6-1: STATUS PDU

Editor's note: It has to be discussed whether padding/reserve bits are only inserted at the end of the STATUS PDU payload or if they are inserted within each NACK_SN/E1/E2 to ensure byte aligned STATUS PDUs. The figure currently assumes the former.

� Segmented STATUS PDU is a STATUS PDU including only part of ACK or NACK information. 
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