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[bookmark: DocumentFor]Introduction
At the RAN1 #85 meeting, power control and power headroom calculation was discussed and following agreements were achieved [1].

Agreement:
· UE’s path-loss calculation for the open loop power control for uplink is based on the CRS in DRS within DMTC
· Note: There may be no specification impact
Agreement:
· [bookmark: OLE_LINK1][bookmark: OLE_LINK2]PHR for a subframe shall be calculated based on the scheduled uplink transmissions in LAA SCells regardless of whether the actual transmission is performed or not performed

Furthermore, at the RAN2 #94 meeting, agreements on MAC CE indication were achieved as following [2]. 
Agreements:
1     Routing restrictions are configured per logical channel and apply for SRBs and DRBs.
2     Logical channel configuration indicates whether traffic for a logical channel can be transmitted in LAA SCells, i.e., configuration is not per serving cell.
3     MAC CEs can be sent via LAA SCells
4     If there are UL grants for both licensed and unlicensed serving cells in a TTI, it is left to UE implementation whether MAC CEs are sent through licensed or unlicensed cells.

For accurate path loss estimation, the issues of on which carrier the PHR should be transmitted, should be further discussed. In addition, prompt and accurate buffer status report (BSR) could help eNB to make a better scheduling decision. Thus what the value of buffer status and on which carrier the BSR should be transmitted, should also be further discussed. 
In this contribution, we discuss the enhancement on PHR/BSR and provide our views.
Enhancement on PHR for eLAA  
PHR is fed back from the UEs to the eNB only when the UE is scheduled to transmit PUSCH. By receiving the PHR from UE, eNB could estimate the path loss of corresponding CC and power status of the UE. Based on the information, eNB could make a good decision for following-up PUSCH scheduling. 
Based on the agreements on PHR calculation made at the RAN1#85 meeting, there are two interpretations on PHR calculation when PUSCH is scheduled in both licensed and unlicensed CC as follow. 
· Interpretation 1: No matter PHR is transmitted in unlicensed CC or licensed CC, PHR contains the real PH of licensed CC and real PH of licensed CC. 
· Interpretation 2: If PHR is transmitted in licensed CC, PHR contains the real PH of licensed CC and virtual PH of unlicensed CC. If PHR is transmitted in unlicensed CC, it contains real PH of licensed CC and real PH of licensed CC. 
In addition, RAN2 agreed that “If there are UL grants for both licensed and unlicensed serving cells in a TTI, it is left to UE implementation whether MAC CEs are sent through licensed or unlicensed cells.” If UE is scheduled on either licensed or unlicensed CC, both Interpretation 1 and 2 could be directly used. While if UE receives UL grants for both licensed and unlicensed CC, UE could decide MAC CE transmission on one CC, licensed or unlicensed, or on both of them. So there will be three alternatives on which carrier PHR is reported as follow.
· Alt. 1: UE transmit PHR MAC CE in unlicensed CC. 
· Alt. 2: UE transmit PHR MAC CE in licensed CC. 
· Alt. 3: UE transmit PHR MAC CE in both licensed and unlicensed CC. 
From above three alternatives on which carrier PHR is reported and two interpretations on PHR calculation, we provide our analyses as follow. 
For Alt. 1, both Interpretation 1 and Interpretation 2 turns out the same calculated PH for reporting. However, PHR may probably not be transmitted due to LBT busy in unlicensed CC. Thus eNB may failed to make good decision for PUSCH scheduling.  
For Alt. 2, if UE decided to transmit PHR MAC CE in licensed CC and if PH calculation follows Interpretation 1, PH contains real PH of licensed CC and real PH of unlicensed CC. If PH calculation follows Interpretation 2, PH contains real PH of licensed CC and virtual PH of unlicensed CC. The PH values in MAC CE by following these two calculation are not changed regardless LBT is idle or busy in unlicensed CC. Furthermore, as eNB knows the information of scheduled number of resources as well as the selected MCS for both licensed and unlicensed CC in case of CA operation, path loss of unlicensed CC could be estimated. 
For Alt. 3, If LBT is busy in unlicensed CC, only PHR MAC CE in licensed carrier will be transmitted. For PH calculation following Interpretation 1, PHR MAC CE in licensed CC contains real PH of licensed CC and real PH of licensed CC. If considering the forward compatibility towards LAA operation in DC mode, in which the information of how many RB is scheduled in another CG is not available at the transmitted CG, path loss of unlicensed carrier could not be estimated by eNB. For PH calculation following Interpretation 2, PHR MAC CE in licensed CC contains real PH of licensed CC and virtual PH of unlicensed CC. Then eNB could use it to estimated path loss of unlicensed CC. So Interpretation 2 is better than Interpretation 1 as it is workable in both CA and DC mode if considering forward compatibility. 
Based on above discussion, we proposed the PHR MAC CE procedure of eLAA as follow. 
Proposal 1: Transmit PHR MAC CEs on both licensed and unlicensed CC if PUSCH is scheduled in both licensed and unlicensed CC. 
· PHR MAC CE in licensed CC contains the real PH of licensed CC and virtual PH of unlicensed CC. 
· PHR MAC CE in unlicensed CC contains the real PH of licensed CC and real PH of unlicensed CC.
Enhancement on BSR for eLAA  
BSR is a kind of MAC CE from UE to eNB carrying the information on how much data is in UE buffer to be sent. Based on BSR, the eNB could allocate the appropriate number of resource blocks for the UE. So the accuracy of BSR is important for eNB scheduling and system efficiency. BSR is fed back from UE to eNB at the time when PUSCH is transmitted. Buffer size in BSR reflects the remaining buffer size when all MAC PDUs of the UE are already generated. In other words, it reflects the buffer size assuming current PUSCH is successfully decoded. 
In eLAA, as LBT is needed before PUSCH transmission, UE could not know whether PUSCH could be transmitted or not when it prepares the BSR MAC CE. When PUSCH is only scheduled in unlicensed CC, PUSCH and BSR MAC CE will not be transmitted when LBT is busy. When PUSCH is scheduled in both licensed and unlicensed CC, it is difficult for UE to change the buffer size in BSR according to the results of LBT. If buffer size in BSR is calculated by assuming LBT succeeds and buffer in unlicensed CC could be transmitted, and once LBT is failed, eNB will be wrongly informed of the remaining UE buffer size. To avoid above confusion, we propose an enhanced BSR transmission for eLAA as shown in Table 1.  
In the proposed scheme 1, BSR MAC CEs will be transmitted in both licensed and unlicensed CC. For the buffer size of BSR in MAC CE for licensed CC, the value reflects the remaining buffer size if data multiplexed in PUSCH of licensed CC will be transmitted. For the buffer size of BSR in MAC CE for unlicensed CC, the value reflects the remaining buffer size if data multiplexed in PUSCH of both licensed and unlicensed CC are transmitted. If both BSR MAC CEs are received, eNB uses the MAC CE transmitted by unlicensed CC. Fig. 1 shows difference on buffer size calculation for both BSRs of licensed and unlicensed CC.  
For the proposed scheme 2, two BSR MAC CEs will be prepared as in the proposed scheme 1. The difference is that if LBT is busy, UE transmits BSR MAC CE on licensed CC only and if LBT is idle, UE transmits BSR MAC CE on unlicensed CC only. Thus based on the only one received BSR, eNB has the correct knowledge on UE buffer size. In the case, UL transmission efficiency is increased compared to proposed scheme 1 as only one BSR MAC CE is transmitted when PUSCH is scheduled in both licensed and unlicensed CC. One of the concerns is that UE needs to prepare one more PUSCH copy in licensed carrier before transmission compared to the proposed scheme 1. One of the copies, which contains BSR MAC CE, should be transmitted in licensed CC when LBT is busy in unlicensed CC. The other copy, which does not contain BSR MAC CE, should be transmitted in licensed CC when LBT is idle in unlicensed CC.   
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Figure 1. Two BSRs assuming different buffer size 

Table 1. Enhanced BSR for eLAA
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Proposal 2: Prepare BSR MAC CE on both licensed and unlicensed CC if PUSCH is scheduled in both licensed and unlicensed CC. 
· For the buffer size of BSR in MAC CE prepared on licensed CC, it is calculated as (total buffer of PDCP and RLC - data amount that will be transmitted by licensed CC). 
· For the buffer size of BSR in MAC CE prepared on unlicensed CC, it is calculated as (total buffer of PDCP and RLC - data amount that will be transmitted by licensed CC – data amount that will be transmitted by unlicensed CC). 
Proposal 3: Transmit BSR MAC CE on unlicensed CC if LBT is idle, otherwise transmit PHR/BSR MAC BSR on licensed CC. 

Conclusion   
In this contribution, we showed our view on the PHR and BSR enhancement for eLAA. Based on the discussion and analysis, we have following proposals.  
Proposal 1: Transmit PHR MAC CEs on both licensed and unlicensed CC if PUSCH is scheduled in both licensed and unlicensed CC. 
· PHR MAC CE in licensed CC contains the real PH of licensed CC and virtual PH of unlicensed CC. 
· PHR MAC CE in unlicensed CC contains the real PH of licensed CC and real PH of unlicensed CC.
Proposal 2: Prepare BSR MAC CE on both licensed and unlicensed CC if PUSCH is scheduled in both licensed and unlicensed CC. 
· For the buffer size of BSR in MAC CE prepared on licensed CC, it is calculated as (total buffer of PDCP and RLC - data amount that will be transmitted by licensed CC). 
· For the buffer size of BSR in MAC CE prepared on unlicensed CC, it is calculated as (total buffer of PDCP and RLC - data amount that will be transmitted by licensed CC – data amount that will be transmitted by unlicensed CC). 
Proposal 3: Transmit BSR MAC CE on unlicensed CC if LBT is idle, otherwise transmit PHR/BSR MAC BSR on licensed CC. 
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