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Introduction 

Some discussion on the determination of PH value type have been made in previous RAN2 meeting in [1]. And the intention of this contribution is to share some views on the PHR format for the PHR calculated based on based on real transmission or a reference format.

Discussions
According to the current MAC specs, the resources for the transmission of PHR will be reserved in the LCP procedure. And based on the following description of priority, the PHR has higher priority than the data from DCCH logical channel.

---------------------------------------- From 38.321 f20 -------------------------------------------

Logical channels shall be prioritised in accordance with the following order (highest priority listed first):

-
C-RNTI MAC CE or data from UL-CCCH;

-
Configured Grant Confirmation MAC CE;

-
MAC CE for BSR, with exception of BSR included for padding;

-
Single Entry PHR MAC CE or Multiple Entry PHR MAC CE;

-
data from any Logical Channel, except data from UL-CCCH;

-
MAC CE for Recommended bit rate query;

-
MAC CE for BSR included for padding.

----------------------------------------- From 38.321 f20 ------------------------------------------------

Observation 1: The resource for PHR transmission will be reserved in the LCP procedure

The description on the PHR format can be found as follow:

------------------------------------------- 38.321 f20 -------------------------------------------------------------------

UE 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.

The PHR MAC CEs are defined as follows:

-
Ci: This field indicates the presence of a PH field for the Serving Cell with ServCellIndex i as specified in TS 38.331 [5]. The Ci field set to "1" indicates that a PH field for the Serving Cell with ServCellIndex i is reported. The Ci field set to "0" indicates that a PH field for the Serving Cell with ServCellIndex i is not reported;

-
R: Reserved bit, set to "0";

-
V: This field indicates if the PH value is based on a real transmission or a reference format. For Type 1 PH, V=0 indicates real transmission on PUSCH and V=1 indicates that a PUSCH reference format is used. For Type 2 PH, V=0 indicates real transmission on PUCCH and V=1 indicates that a PUCCH reference format is used. For Type 3 PH, V=0 indicates real transmission on SRS and V=1 indicates that an SRS reference format is used. Furthermore, for Type 1, Type 2, and Type 3 PH, V=0 indicates the presence of the octet containing the associated PCMAX,f,c field, and V=1 indicates that the octet containing the associated PCMAX,f,c field is omitted;

-
Power Headroom (PH): This field indicates the power headroom level. The length of the field is 6 bits. The reported PH and the corresponding power headroom levels are shown in Table 6.1.3.8-1 (the corresponding measured values in dB for the NR Serving Cell are specified in TS 38.133 [11] while the corresponding measured values in dB for the E-UTRA Serving Cell are specified in TS 36.133 [12]);

-
P: This field indicates whether the MAC entity applies power backoff due to power management. The MAC entity shall set P=1 if the corresponding PCMAX,f,c field would have had a different value if no power backoff due to power management had been applied;

-
PCMAX,f,c: If present, this field indicates the PCMAX,f,c or P̃CMAX,f,c (as specified in TS 38.213 [6]) used for calculation of the preceding PH field. The reported PCMAX,f,c and the corresponding nominal UE transmit power levels are shown in Table 6.1.3.8-2 (the corresponding measured values in dBm for the NR Serving Cell are specified in TS 38.133 [11] while the corresponding measured values in dBm for the E-UTRA Serving Cell are specified in TS 36.133 [12]).

------------------------------------------- 38.321 f20 -------------------------------------------------------------------

Based on the description above, it can be observed that the present of Pcmax field for each scell is determined by whether the PH values is calculated by real transmission or a reference format, and the Pcmax field is present only in case the PH values is calculated based on the real transmission. However, since the PH type is determined when the MAC PDU is transmitted, which is later than the LCP procedure, it is hard for the UE to determine the precise size of PHR in the LCP procedure. 

Observation 2:  Since the present of Pcmax field is determined by whether the PH values is calculated by real transmission or a reference format, the present of Pcmax can only be determined when the MAC PDU is transmitted. And it is hard for the UE to determine the precise size of PHR in the LCP procedure.
In order to avoid the flexible size PHR and save the complexity, one possible solution is to make the Pcmax field mandatory present for the Multiple Entry PHR MAC CE. And once the PH value is calculated by a reference format, the Pcmax field reported should be ignored by NW.

Proposal 1: Make the Pcmax field mandatory present for the Multiple Entry PHR MAC CE. And once the PH value is calculated by a reference format (i.e. V=1), the Pcmax field reported should be ignored by NW. 

In addition, it is worth noting that the proposal 1 is not backward compatible. However, if backward compatible is required then a new LCH ID can be used for the Multiple Entry PHR MAC CE with mandatory Pcmax field.

Conclusion 

Based on all the analysis above, we give our proposals as:

Observation 1: The resource for PHR transmission will be reserved in the LCP procedure.

Observation 2:  Since the present of Pcmax field is determined by whether the PH values is calculated by real transmission or a reference format, the present of Pcmax can only be determined when the MAC PDU is transmitted. And it is hard for the UE to determine the precise size of PHR in the LCP procedure.
Proposal 1: Make the Pcmax field mandatory present for the Multiple Entry PHR MAC CE. And once the PH value is calculated by a reference format (i.e. V=1), the Pcmax field reported should be ignored by NW. 

If backward compatible is required then a new LCH ID can be used for the Multiple Entry PHR MAC CE with mandatory Pcmax field.
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