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1.
Introduction
Current MAC specification does not address how to ensure the reliability of the BSR. Amongst three types of BSR, the regular BSR need to be sent to the ENB as reliable as possible. This contribution proposes to ensure the reliability by introducing a kind of local NACK mechanism.  
2.
Discussion

The simplest and handy way seems to be based on HARQ feedback, in which UE triggers the regular BSR again when the last feedback after the maximum transmissions for the MAC containing the regular BSR is HARQ NACK. 
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Proposal 1 : To specify that UE shall trigger the regular BSR again when the last feedback for the regular BSR is HARQ NACK. 
However, the local NACK based solution above suffers from the HARQ feedback error. This could cause a rather severe problem in a certain scenario. It is well-know that HARQ feedback is vulnerable to error. If HARQ NACK is misinterpreted to HARQ ACK , the BSR might be lost. The error rate is usually 10-3 ~ 10-4. This seems good enough for most cases. However if the BSR is to get the resource to send a measurement report, the loss of the BSR could lead to the handover failure, consequently to the connection lost. It might be a safe assumption that the HARQ NACK to ACK error rate in the cell boundary is about 10-3, then the call will be dropped once every 1000 handover attempts.
Table 1 shows the average interval between call drops from the BSR lost.

<Table 1>

[image: image2.emf]HO interval 10 sec 30 sec 1 min 5 min

Call drop interval (hour) 2.78 8.33 16.67 83.33

Call drop rate  1/33 1/100 1/200 1/1000


Call drop rate in the table is calculated with the assumption that a call is in average sustained for 5 minutes.
Proposal 2 : To discuss whether 10-3 call drop rate is tolerable. 
Another point to be discussed is the discrepancy between the BSR procedure using the dedicate SR and that using the RACH. According to the current specification, BSR retransmission is triggered after CR timer expires regardless of HARQ feedback. If the proposal 1 is agreed, the reliability, the delay and the actual UE behaviour are different between two cases.  
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Interestingly, the reliability is better in RA-SR case and the delay is better in D-SR case. Having two different solution for a same problem is of course not desirable in the specification point of view. The question is whether aligning two procedures are really important to justify the change a procedure having existed for long time.  
Proposal 3

To discuss in RA-SR case whether to keep the current procedure or to let UE to trigger the BSR immediately when message 3 transmission fails 
3.
Conclusion

RAN2 is requested to discuss three points addressed here. A text proposal for the first proposal is attached. 
	Text Proposal: The first modified section


5.4.2.2
HARQ process

Each HARQ process is associated with a HARQ buffer.

Each HARQ process shall maintain a state variable CURRENT_TX_NB, which indicates the number of transmissions that have taken place for the MAC PDU currently in the buffer. When the HARQ process is established, CURRENT_TX_NB shall be initialized to 0.

The sequence of redundancy versions is defined to be 0, 2, 3, 1. The variable CURRENT_IRV provides a pointer to a redundancy version in the defined set. This variable is up-dated modulo 4.

New transmissions and adaptive retransmisions are performed on the resource and with the MCS indicated on PDCCH, while a non-adaptive retransmission is performed on the same resource and with the same MCS as was used for the last made transmission attempt,
The UE is configured with a Maximum number of HARQ transmissions and a Maximum number of Message3 HARQ transmissions by RRC. For transmissions on all HARQ processes and all logical channels except for transmission of a MAC PDU stored in the [Message3] buffer, maximum number of transmissions shall be set to Maximum number of HARQ transmissions. For transmission of a MAC PDU stored in the [Message3] buffer, maximum number of transmissions shall be set to Maximum number of Message3 HARQ transmissions.

If the HARQ entity requests a new transmission, the HARQ process shall:

-
set CURRENT_TX_NB to 0; 

-
set CURRENT_IRV to 0;

-
store the MAC PDU in the associated HARQ buffer;

-
generate a transmission as described below.

If the HARQ entity requests a retransmission, the HARQ process shall:

-
increment CURRENT_TX_NB by 1;

-
if there is no measurement gap at the time of the retransmission:

-
for an adaptive retransmission:

-
set CURRENT_IRV to the value corresponding to the redundancy version indicated on PDCCH;

-
generate a transmission as described below.

-
for a non-adaptive retransmission:

-
if the last feedback for this HARQ process is a HARQ NACK:

-
generate a transmission as described below.

NOTE:
When receiving a HARQ ACK alone, the UE keeps the data in the HARQ buffer.

To generate a transmission, the HARQ process shall:

-
instruct the physical layer to generate a transmission with the redundancy version corresponding to the CURRENT_IRV value and the transmission timing;

-
increment CURRENT_IRV by 1;

-
if there is a measurement gap at the time of the feedback for this transmission, consider the feedback coinciding with the measurement gap to be a HARQ ACK.

The HARQ process shall:

-
if CURRENT_TX_NB = maximum number of transmissions:

-
flush the HARQ buffer;

-
if the transmission corresponds to a transmission of CCCH; and

-
if the last feedback received (i.e., the feedback received for the last transmission of this process) is a HARQ NACK:

-
notify RRC that the transmission of the corresponding MAC SDU failed.
-
else if the transmission corresponds to a transmission of a BSR MAC CE; and

-
if the last feedback received (i.e., the feedback received for the last transmission of this process) is a HARQ NACK:

-
notify Buffer Status Reporting function that the transmission of the corresponding BSR MAC CE failed.

The HARQ process may:

-
if CURRENT_TX_NB = maximum number of transmissions configured; and

- if the last feedback received (i.e., the feedback received for the last transmission of this process) is a HARQ NACK:

-
notify the relevant ARQ entities in the upper layer that the transmission of the corresponding RLC PDUs failed.
	Text Proposal: The next modified section


5.4.5
Buffer Status Reporting

The Buffer Status reporting procedure is used to provide the serving eNB with information about the amount of data in the UL buffers of the UE.

A Buffer Status Report (BSR) shall be triggered if any of the following events occur:

-
UL data arrives in the UE transmission buffer and the data belongs to a logical channel with higher priority than those for which data already existed in the UE transmission buffer, in which case the BSR is referred below to as “Regular BSR”;

-
UL resources are allocated and number of padding bits is larger than the size of the Buffer Status Report MAC control element, in which case the BSR is referred below to as “Padding BSR”;

-
a serving cell change occurs, in which case the BSR is referred below to as “Regular BSR”;

-
the PERIODIC BSR TIMER expires, in which case the BSR is referred below to as “Periodic BSR”.

For Regular and Periodic BSR:

-
if only one LCG has buffered data in the TTI where the BSR is transmitted: report short BSR;

-
else if more than one LCG has buffered data in the TTI where the BSR is transmitted: report long BSR.

For padding BSR:

-
if the number of padding bits is equal to or larger than the size of the Short BSR but smaller than the size of the Long BSR, report Short BSR of the LCG with the highest priority logical channel with buffered data;

-
else if the number of padding bits is equal to or larger than the size of the Long BSR, report Long BSR.

If the Buffer Status reporting procedure determines that a BSR has been triggered since the last transmission of a BSR:

-
if the UE has UL resources allocated for new transmission for this TTI:

-
instruct the Multiplexing and Assembly procedure to generate a BSR MAC control element;

-
restart the PERIODIC BSR TIMER.

-
else if a Regular BSR has been triggered since the last transmission of a BSR:

-
a Scheduling Request shall be triggered.

NOTE:
Even if multiple events occur by the time a BSR can be transmitted, only one BSR will be included in the MAC PDU.

A pending BSR shall be cancelled in case the UL grant can accommodate all pending data but is not sufficient to accommodate the BSR MAC control element in addition.
If the HARQ process notify the transmission failure of a BSR MAC CE, UE shall:

-
if it is the regular BSR: and 

-
if the regular BSR has triggered D-SR: 

-
trigger a Regular BSR again. 
If a Contention Resolution Timer expires, UE shall: 

-
if the message 3 triggering the Contention Resolution Timer contained a BSR MAC CE: 

-
trigger a Regular BSR again.  
3GPP
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