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1. Introduction
A number of agreements on supplement uplink have been made last meeting. According to the agreements, one serving cell could be configured with two uplinks; one as normal NR uplink (hereafter NUL) and the other as supplemental NR uplink (hereafter SUL). If a UE is configured with NUL and SUL together, it can transmit PUSCH on the both links (not simultaneously however).

PHR is intended to provide power headroom information for uplink scheduling. Since SUL and NUL would be configured in significantly different frequency bands, the PH of SUL and the PH of NUL in a given time could be significantly different as well. Because of possible difference in PHs between two uplinks, it would be good if UE provides PHs of both links.

The details on SUL uplink power control are not clear yet. Since the PH is the difference between the nominal UE maximum transmit power and the estimated power for UL-SCH transmission, the details of PH for SUL (e.g. how to calculate the PH of SUL, whether UE maximum transmit power for SUL and NUL are same or different etc.) are not clear yet either. It is obvious that, in order for RAN2 to be able to finalize the PHR issue w.r.t SUL, RAN1 discussion and decision on this issue are needed. 

However as it is the last RAN2 meeting for phase 1 completion, at least following points shall be discussed and hopefully decided by RAN2 in this meeting.

-
Should a new PHR format be defined for SUL?

-
Should a new PHR triggering condition be defined for SUL?

-
Should a new L2 RRC parameter for PHR be defined for SUL? 

This contribution discusses above issues.
2. Discussion
In the running TS for MAC, a single PHR format for both non-CA and CA is defined as follows:
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Figure 6.1.3.8-1: Extended PHR MAC CE with the highest SCellIndex of SCell with configured uplink is less than 8
From the figure above, it can be observed that the format allows the possibility of reporting multiple Type 1 PHs even in non-CA configuration. That is, the current format allows having multiple Type 1 PH values according to the value of bitmap. Even though RAN 1 would discuss how to address SUL in PDCCH order, one possibility would be to assign CIF to SUL. If it is the case, it would be possible to report both SUL type 1 PH and NUL type 1 PH in a single PHR with some minor change (e.g. on definition of Ci field).  

Observation 1: The current PHR format allows reporting multiple type 1 PHs regardless of whether CA is configured or not.
Proposal 1: No additional PHR formats are required to support SUL.

In principle, it would be good if PHR would be triggered more frequently if SUL is configured (for e.g. better scheduling). Among PHR triggering conditions defined in the running CR, pathloss change and periodic timer expiry mainly control the frequency of the PHR reporting. 

Since SUL and NUL are associated with the same DL, pathloss change does not provide additional PHR reporting for SUL. However, if shorter periodic timer is configured for the SUL UE, PHR will be triggered more frequently. Then it is purely GNB controller’s responsibility how often the report is transmitted by the UE.  

Observation 2: Frequency of PHR triggering/reporting can be controlled by configuring the proper value for phr-PeriodicTimer. 

Proposal 2: No additional PHR triggering conditions are required to support SUL.

Following L2 parameters regarding PHR are considered in the running TS for RRC:
PHR-Config ::=


CHOICE {

release




NULL,


setup




SEQUENCE {



phr-PeriodicTimer

ENUMERATED {sf10, sf20, sf50, sf100, sf200, sf500, sf1000, infinity},



phr-ProhibitTimer

ENUMERATED {sf0, sf10, sf20, sf50, sf100, sf200, sf500, sf1000},



phr-dl-PathlossChange
ENUMERATED {dB1, dB3, dB6, infinity}



phr-Type2PCell


BOOLEAN,



phr-Type2OtherCell

BOOLEAN,



phr-ModeOtherCG


ENUMERATED {real, virtual}}


}
}

If neither additional formats nor additional triggering conditions are introduced, no additional L2 parameter for PHR configuration is required.

Proposal 3: No additional L2 parameters for PHR configuration are required to support SUL.
3. Conclusion

Proposal 1: No additional PHR formats are required to support SUL.

Proposal 2: No additional PHR triggering conditions are required to support SUL.

Proposal 3: No additional L2 parameters for PHR configuration are required to support SUL.
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