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1 Background
One of the REL-15 NB-IoT enhancements objectives is UE feedback, aka enhanced PHR reporting [1]:
UE Feedback

Support of extended NB-IoT power headroom report range and finer granularity [RAN2, RAN4, RAN1]
Enhanced PHR reporting was not discussed online during RAN2#101 [2-8], but an email discussion until next RAN2 meeting was agreed:

[101#56][LTE/MTC R15] PHR enhancements (Ericsson)

· Email discussion, next meeting (NB-IoT R15): PHR enhancements, arrive at agreeable proposals from Meeting Input (Ericsson)

· Intended outcome: Report of email discussion

· Deadline:  Thursday 2018-03-29

An email report, including a proposed way forward, is provided in [9]. 
2 Discussion
In our view the 2 reserved bits in the DPR MAC control element can be used to for enhanced PHR reporting, because a new LCID codepoint can be used to indicate ePHR reporting in MSG3:  
Proposal 1: The two reserved bits in the DPR MAC control element are used for enhanced PHR reporting, i.e. 4 bits in total for the PH value.
RAN4 should discuss and agree on the enhanced PHR reporting range and granularity, and RAN2 should indicate the number of bits, i.e. the number of values to define: 
Proposal 2: Ask RAN4 to introduce 16 power headroom levels in TS 36.133 for extended NB-IoT power headroom report range and finer granularity.
Proposal 3: Introduce new LCID code point for UL-SCH in NB-IoT in Table 6.2.1-2 to indicate CCCH and Enhanced Power Headroom Report.
The UE shall only send an enhanced PHR report when the eNB has enabled the feature, i.e. when the enhancedPHR-Indicator in SIB2-NB is set: 
Proposal 4: Introduce enhancedPHR-Indicator in SIB2-NB that indicates when enhanced PHR reporting is enabled in the cell.
In our view the REL-13 reporting range is insufficient, i.e. we consider this an essential enhancement, and in our view a REL-15 NB-IoT shall support this enhancement. In case a new LCID codepoint is used to indicate the ePHR report, then there is no need for explicit (IOT) capability signalling, i.e. the UE should only send the ePHR report after the enhancement has been successfully IOT tested.
Proposal 5: Enhanced PHR reporting in MSG3 is mandatory for REL-15 NB-IoT UE.
In our view enhanced PHR reporting after MSG3 should already have been introduced in REL-13. In case of long transmissions it could make the difference whether the transmission is successful or not. Link adaptation can be more effective when there is reporting from the UE e.g. when the radio conditions change (e.g. dl-PathlossChange):
Proposal 6: Introduce ePHR reporting after MSG3
Concerning the solution for ePHR reporting after MSG3 we have the following considerations:

· Keep it as simple as possible and re-use what is already there.

· Avoid overhead, i.e. we assume that the existing BSR reporting (6 bits) is kept and is sufficient as it is.

· We do not see a strong need for periodic ePHR reporting, i.e. to keep it simple the ePHR reporting after MSG3 could be based on dl-PathlossChange only.

With these considerations in mind we propose to re-use the eDPR MAC control element after MSG3:

Proposal 7: Re-use eDRP MAC control element for ePHR reporting after MSG3

The triggering part can be kept simple, i.e. trigger the PHR reporting when there is dl-PathlossChange. This implies that a PHR report is send when the PHR value has changed more than dl-PathlossChange dB since the last transmission of a PHR report. PHR reports are piggybacked in UL transmissions. To avoid excessive reporting we think there should be a prohibitPHR-Timer:
Proposal 8: eDRP MAC control element after MSG3 is triggered when the path loss has changed more than dl-PathlossChange dB since the last ePHR report and prohibitPHR-Timer expires or has expired when the MAC entity has UL resources for new transmission.

3 Summary

RAN2 is kindly asked to discuss enhanced PHR reporting in NB-IoT: 

Proposal 1: The two reserved bits in the DPR MAC control element are used for enhanced PHR reporting, i.e. 4 bits in total for the PH value.

Proposal 2: Ask RAN4 to introduce 16 power headroom levels in TS 36.133 for extended NB-IoT power headroom report range and finer granularity.
Proposal 3: Introduce new LCID code point for UL-SCH in NB-IoT in Table 6.2.1-2 to indicate CCCH and Enhanced Power Headroom Report.
Proposal 4: Introduce enhancedPHR-Indicator in SIB2-NB that indicates when enhanced PHR reporting is enabled in the cell.
Proposal 5: Enhanced PHR reporting in MSG3 is mandatory for REL-15 NB-IoT UE.
Proposal 6: Introduce ePHR reporting after MSG3
Proposal 7: Re-use eDRP MAC control element for ePHR reporting after MSG3

Proposal 8: eDRP MAC control element after MSG3 is triggered when the path loss has changed more than dl-PathlossChange dB since the last ePHR report and prohibitPHR-Timer expires or has expired when the MAC entity has UL resources for new transmission.
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