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1 Introduction
In the last RAN2#101 meeting, it was discussed the impact of AUL on the BSR/PHR reporting, and the following agreements were reached:

	From RAN1#101 agreements:

· In FeLAA, no enhancement on BSR/PHR trigger and cancellation is introduced

· It is up to UE implementation to solve issue of out of date BSR/PHR if necessary. FFS the impact on spec


In this paper we address the last bullet of the above agreements and provide our view.

2 Discussion
In legacy LTE, the eNB always has an uncertainty of the UE buffers as new data can arrive in the UE between the point in time when a BSR is included in a MAC PDU and until the eNB has decoded the BSR, and even more data might arrive before the eNB have sent a new grant and UE have decoded it and started processing a new MAC PDU. The same uncertainty applies to PHR as well.

With uplink skipping as proposed for feLAA, there is a chance that the eNB does not hear a first transmission from a UE (due to low signal strength, interference or LBT) but subsequent retransmissions can be decoded. In feLAA, unlike legacy Rel-14 LAA, if AUL is configured, UL (re)transmissions are autonomously performed by the UE without any explicit eNB scheduling. Therefore, if an initial UL transmission for a given HARQ process fails to be decoded, the eNB might not be able to determine when such UL transmission was initially generated, even if the following retransmission of the same HARQ process are correctly decoded by the eNB. This introduces an additional degree of uncertainty of when a MAC PDU was created, and thus when a BSR MAC CE or a PHR MAC CE was created. 

Observation 1 In LAA, it can happen that, e.g. due to LBT, a first UL transmission of a MAC PDU is not correctly received by the eNB. When AUL is configured, the UL (re)transmissions are autonomously performed by the UE, and the eNB might not be able to know when an initial transmission of a MAC PDU was performed. If this MAC PDU contains BSR or PHR MAC CE, there might be an uncertainty at the eNB side on when this MAC CE was really generated which could affect UL scheduling.

At least the following options can be used to improve this uncertainty:

A) Add a time stamp to the BSR or PHR MAC CE

B) Regeneration of BSRs or PHR MAC CE

The first option A) has the drawback of creating additional overhead and for this reason it was ruled out at RAN2#101 meeting.

On the other hand, option B) was considered as feasible since specification/implementation complexity is minor. In last RAN2#101 meeting, it was also discussed how to properly capture it in the MAC specification. 

For example, if a first transmission does not go through, e.g. due to LBT, or no HARQ feedback received by the eNB, the UE can regenerate the MAC PDU to include a more current buffer status or power headroom report. The UE can know if the eNB has not received a transmission, for example if LBT has failed or if there is no HARQ feedback received from the eNB for some time. 

The UE implementation can essentially execute the above procedure, without the need of a large specification effort. 

Proposal 1 It is up to the UE implementation to regenerate, when needed, a MAC PDU to include updated BSR and/or PHR MAC CEs in case this MAC PDU does not reach the eNB, e.g. due to LBT or HARQ feedback not received. 

When it comes to specification impact, a NOTE can be added in MAC specification, to clarify that a UE may regenerate a MAC PDU to include an updated BSR/PHR when needed. For the BSR, our proposal could be as follows:

	A MAC PDU shall contain at most one MAC BSR control element, even when multiple events trigger a BSR by the time a BSR can be transmitted in which case the Regular BSR and the Periodic BSR shall have precedence over the padding BSR.

The MAC entity shall restart retxBSR-Timer upon indication of a grant for transmission of new data on any UL-SCH.

All triggered BSRs shall be cancelled in case the UL grant(s) in this TTI can accommodate all pending data available for transmission but is not sufficient to additionally accommodate the BSR MAC control element plus its subheader. All triggered BSRs shall be cancelled when a BSR is included in a MAC PDU for transmission.

The MAC entity shall transmit at most one Regular/Periodic BSR in a TTI. If the MAC entity is requested to transmit multiple MAC PDUs in a TTI, it may include a padding BSR in any of the MAC PDUs which do not contain a Regular/Periodic BSR.

All BSRs transmitted in a TTI always reflect the buffer status after all MAC PDUs have been built for this TTI. Each LCG shall report at the most one buffer status value per TTI and this value shall be reported in all BSRs reporting buffer status for this LCG.

NOTE:
A Padding BSR is not allowed to cancel a triggered Regular/Periodic BSR, except for NB-IoT. A Padding BSR is triggered for a specific MAC PDU only and the trigger is cancelled when this MAC PDU has been built.

NOTE: If the BSR is already included in a MAC PDU for transmission but not yet transmitted by lower layers, it is up to UE implementation to solve the issue of out-of-date BSR and regenerate a new BSR, if necessary.


Same NOTE can be considered for the PHR.

Proposal 2 Add the above NOTE in MAC specification for both BSR/PHR handling. 
3 Conclusion
In section 2 we made the following observations:
Observation 1
In LAA, it can happen that, e.g. due to LBT, a first UL transmission of a MAC PDU is not correctly received by the eNB. When AUL is configured, the UL (re)transmissions are autonomously performed by the UE, and the eNB might not be able to know when an initial transmission of a MAC PDU was performed. If this MAC PDU contains BSR or PHR MAC CE, there might be an uncertainty at the eNB side on when this MAC CE was really generated which could affect UL scheduling.


Based on the discussion in section 2 we propose the following:
Proposal 1
It is up to the UE implementation to regenerate, when needed, a MAC PDU to include updated BSR and/or PHR MAC CEs in case this MAC PDU does not reach the eNB, e.g. due to LBT or HARQ feedback not received.
Proposal 2
Add the above NOTE in MAC specification for both BSR/PHR handling.
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