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1 Introduction
Compared to R2-1813888, companies’ comments in RAN2#103bis have been taken into account. One contradiction in the current MAC spec is pointed out.

The issue regarding to the determination of the PH value type in CA case has been discussed online and offline for many times during previous RAN2 meetings. Based on companies’ comments in the last RAN2#103bis, there is still contradiction in current MAC spec on using of configured grant for PHR. 

In this contribution, we further analysed the problem of the current spec and provided two solutions to solve the problem.
2 Discussion
As has been discussed in previous meetings, the below description is problematic itself as well as contradictory with power headroom reporting procedure in the specs. And the detailed analysis and proposed solutions will be given in the following text. 
	The MAC entity determines whether PH value for an activated Serving Cell is based on real transmission or a reference format by considering the downlink control information which has been received until and including the PDCCH occasion in which the first UL grant for a new transmission is received since a PHR has been triggered.


2.1 Problem 1: No reference timing point 
According to the current procedure, if there is no PDCCH occasion after the trigger of the PHR, there is no reference time point for the UE to decide which DCI(s) need to considered. This case is showed in Figure 1: PDCCH 1 is received before PHR is triggered and there is no “PDCCH occasion since a PHR has been triggered” as described in the specs. Therefore there is possibility that UE cannot find a reference timing point for a certain period of time when determining the PH value type in CA case.
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Figure 1: Case with no reference point
Observation 1: UE may not be able to find a reference timing point soon after PHR is triggered when determining the PH value type in CA case according to the current description.
Regarding to this problem, a few companies think UE can wait for a PDCCH occasion after PHR is triggered and then use the UL grant to transmit the PHR. At first glance, this is workable except for bringing extra delay, which is not critical for PHR. However keep the description as it is will lead to another problem which will be illustrated below.
2.2 Problem 2: Contradiction in the specs 
As mentioned above, UE has to wait for a PDCCH occasion after PHR is triggered before determining the PH value type. Based on this understanding, if there is configured grant before the PDCCH occasion, UE will have to skip it. In other words, UE cannot use the configured grant to transmit the PHR if no PDCCH occasion is received before the configured grant since a PHR is triggered. This case is showed in Figure 2: 
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Figure 2: Case where configured grant is skipped
However, in the current specs the PHR procedure is specified as below:

	If the MAC entity has UL resources allocated for a new transmission the MAC entity shall:

1>
if it is the first UL resource allocated for a new transmission since the last MAC reset:
2>
start phr-PeriodicTimer;

1>
if the Power Headroom reporting procedure determines that at least one PHR has been triggered and not cancelled; and

1>
if the allocated UL resources can accommodate the MAC CE for PHR which the MAC entity is configured to transmit, plus its subheader, as a result of LCP as defined in subclause 5.4.3.1:

2>
if multiplePHR is configured:

***************************** Text Omitted******************************
3>
instruct the Multiplexing and Assembly procedure to generate and transmit the Multiple Entry PHR MAC CE as defined in subclause 6.1.3.9 based on the values reported by the physical layer.
2>
else (i.e. Single Entry PHR format is used):

3>
obtain the value of the Type 1 power headroom from the physical layer for the corresponding uplink carrier of the PCell;

3>
obtain the value for the corresponding PCMAX,f,c field from the physical layer;

3>
instruct the Multiplexing and Assembly procedure to generate and transmit the Single Entry PHR MAC CE as defined in subclause 6.1.3.8 based on the values reported by the physical layer.


According to the PHR procedure, if the MAC entity has UL resources allocated for a new transmission and there is PHR pending, the MAC entity will use the UL resources to transmit the PHR, no matter it is configured grant or dynamic grant. This is obviously contradictory with the case in Figure 2 where the UL resources should be skipped if it is a configured grant. Therefore keep the current description of PH value type determination is not workable.
Observation 2: UE may have to skip configure grants to wait for a PDCCH occasion to transmit the PHR, which is contradictory with the section of the PHR procedure in the specs. 
2.3 Candidate Solutions
As discussed in above sections, the current mechanism of PH value type determination is not workable for all cases. We think there are two solutions to make the spec correct:
Solution 1: Update the description to take configured grant into consideration.
Solution 2: Delete the related descriptions and leave it to UE implementation.
For solution 1, configured grant can be used to transmit PHR as well as dynamic grant. It depends on which UL resource UE first come across according to the PHR procedure. After the confirmation of the grant for PHR transmission, the determining time of the PH value type on each cell should be the moment when MAC PDU assembly for the grant begins, which is similar to BSR procedure. On one hand, this time reference point always exists when the grant is chosen. On the other hand, PHR size should be settled before the MAC PDU assembly as the size shouldn’t be change once the MAC PDU assembly begins. Besides, when determining the PH value type, not only dynamic grant should be considered, but also configured grant should be considered. Configured grant which overlaps with the PHR transmission in time domain also impacts the PH value type determination. 
Solution 2 is an alternative if companies have strong concern on solution 1. Removing the paragraph can leave the determination of PH value type to UE implantation. It is simple but will lead to non-deterministic UE behaviours. Therefore, solution 2 is worth consideration. 

Therefore, we have the following proposal:
Proposal 1: RAN2 select one of the following solutions for determination of PH value type.
1) The MAC entity determines the PH value type by considering the downlink control information including UL grant which has been received until and including MAC PDU assembly for the UL grant used for the transmission of the triggered PHR , as well as considering the configured UL grant which overlaps with the PHR transmission in time domain.
2) Delete the descriptions related to PH value determination and leave it to UE implementation.
In our understanding, for both solutions above, we need to send LS to RAN1 to inform RAN2 conclusion.

Proposal 2: Send an LS to inform RAN1 about RAN2 conclusion.

3 Proposals
Based on the discussion in this paper, we have the following observation and proposals:
Observation 1: UE may not be able to find a reference timing point soon after PHR is triggered when determining the PH value type in CA case according to the current description.

Observation 2: UE may have to skip configure grants to wait for a PDCCH occasion to transmit the PHR, which is contradictory with the section of the PHR procedure in the specs. 

Proposal 1: RAN2 select one of the following solutions for determination of PH value type.

3) The MAC entity determines the PH value type by considering the downlink control information including UL grant which has been received until and including MAC PDU assembly for the UL grant used for the transmission of the triggered PHR , as well as considering the configured UL grant which overlaps with the PHR transmission in time domain.

4) Delete the descriptions related to PH value determination and leave it to UE implementation.

Proposal 2: Send an LS to inform RAN1 about RAN2 conclusion.

The corresponding MAC CRs for solution 1 and solution 2 are provided in [2] and [3] respectively. The draft LS is provided in [4] based on solution 1. It can be updated during the meeting based on RAN2 conclusion.
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