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1. Introduction
In RAN1#86bis, an LS on PHR for two-stage scheduling was sent by RAN2 [1]. 

RAN2 has discussed the MAC handling for 2-stage scheduling. RAN2 concluded that MAC will generate a MAC PDU, including any MAC CEs upon receiving the first UL grant and submit this to lower layers. In this case, if PHR MAC CE is to be included in the MAC PDU, RAN2 agrees that PHY shall provide the PH value before completing MAC PDU construction. 

In this contribution, from RAN1’s point of view, the potential issues of including PHR MAC CE in MAC PDU of two-step scheduled PUSCH are discussed.  
2. Discussion

According to the specification, when PHR is triggered, it is up to UE’s implementation to choose one of proper UL carriers to transmit PHR [2]. When a UE is configured with both licensed UL carriers and LAA UL carriers, UE has freedom to choose either licensed or LAA UL carrier to transmit PHR, though PHR by LAA UL carrier may be dropped due to LBT. Now, for LAA UL carriers, both two-step and one-step scheduling can be supported if UE has such capability [3]. It seems natural to allow PHR reporting on any one of UL carriers no matter it is two-step or one-step scheduled. 

However, if PHR is reported by two-step scheduled UL carrier, the MAC PDU including PHR MAC CE is generated upon the reception of 1st UL grant while UE does not know when to transmit corresponding MAC PDU until receives 2nd trigger. Therefore, the legacy PHR reference subframe defined as the subframe to transmit PHR is not known yet when PHY determines PH value. Therefore, new PHR reference subframe should be defined decoupling from the actual transmission subframe if including PHR MAC CE in MAC PDU of two-step scheduled PUSCH is supported. 
One possible way is to define the PHR reference subframe with a fixed offset X relative to the subframe receiving 1st UL grant. Considering the minimum latency between 1st UL grant and PUSCH transmission,  X=4 would be reasonable. It is noted that PH values for all activated UL carriers should be based on this newly defined PHR reference subframe. 
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Figure 1

This method seems simple, unfortunately, it degrades the UL performance and complicates the standard. 
(1) The reported PHR by two-step scheduled UL carrier would be quite outdated. The PHR can be transmitted only if  LBT at both eNB side (to transmit 2nd trigger) and LBT at UE side (to transmit PUSCH) succeed. When the channel is congested, 2nd trigger may come quite late after PHR generation. In fact, the maximum latency between 1st UL grant and PUSCH will be 29 ms in case of k=3, l=6, v=20 irrespective of LBT result. It leads to obsolete PHR of both unlicensed LAA SCell and PCell/Licensed SCell.

(2) Virtual PHR of one-step scheduled UL carriers are always reported with the newly defined PHR reference subframe, especially the licensed carriers. Because, if there is PUSCH transmission on licensed carriers in subframe n+4, it means (at least for FDD) there is UL grant in subframe n. Then, why not UE choose this carrier instead of two-step scheduling LAA SCell. In other words, when UE decides to transmit PHR on two-step scheduled LAA SCell, it is likely UE does not receive one-step UL grant on any licensed carrier in subframe n, thus, virtual PHR is reported for these carriers. Obviously, limited power information based on virtual PHR has impact on efficient UL transmission. It is undesirable for licensed carriers, especially for PCell.
(3) Different PHR reference subframe is defined for transmitting PHR on one-step scheduled PUSCH and two-step scheduled PUSCH. 
When PHR is transmitted by one-step scheduled PUSCH, the PHR transmitting subframe is known when PHY layer determines PH values for all activated UL carriers. It does not make sense to use newly defined PHR reference subframe rather than reuse the existing PHR reference subframe. The details of how to determine PH value based on existing PHR reference subframe is discussed in the companion contribution [4]. 
Apparently, it is quite complicated for the standard and implementation to support two different PHR reference subframe.  
Considering the probability that later one-step UL grant results in earlier UL transmission is quite high, and a clear and simple solution should be defined within last meeting for Rel-14 eLAA, it is suggested not to support PHR reporting by two-step scheduled PUSCH. That is, PHR should only be contained in one-step scheduled PUSCH. 
Proposal: Do not support PHR transmission on two-step scheduled PUSCH. 

3. Conclusion
Based on discussion above, it is suggested to respond to RAN2 that RAN1 does not support PHR transmission on two-step scheduled PUSCH. 
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