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Introduction
At RAN2#99 bis, some agreements related to PHR were reached and highlighted as below. 
1. One octet of bitmap is used for indicating the presence of PH per SCell when the highest SCellIndex of SCell with configured uplink is less than 8. Otherwise four octets are used.  Editor’s note “it depends on whether we support 32 carriers”
2. For EN-DC the assumption is that the cell index space is shared between LTE and NR.  [CB for CP]

Whether the cell index space is shared between LTE and NR, or per CG is discussed in RAN2. This contribution analyses the pros and cons of both options, and gives our view. 
Discussion
In LTE-LTE DC, if the MAC entity has UL resources allocated for new transmission for this TTI the MAC entity shall:
-	if it is the first UL resource allocated for a new transmission since the last MAC reset, start periodicPHR-Timer;
-	if the Power Headroom reporting procedure determines that at least one PHR has been triggered and not cancelled, and;
-	if the allocated UL resources can accommodate the MAC control element for PHR which the MAC entity is configured to transmit, plus its subheader, as a result of logical channel prioritization:
-	if dualConnectivityPHR is configured:
in brief, the PH type and value for every serving cell are determined here
-	instruct the Multiplexing and Assembly procedure to generate and transmit a Dual Connectivity PHR MAC control element as defined in subclause 6.1.3.6b based on the values reported by the physical layer;
-	start or restart periodicPHR-Timer;
-	start or restart prohibitPHR-Timer;
-	cancel all triggered PHR(s).
According to LTE spec, when any UE MAC entity receives a grant, if there is at least one PHR that has been triggered, the UE MAC would generate a PHR MAC CE, comprising PHs for serving cells in both CGs, and transmit it to the PHY layer. After this transmission, all triggered PHRs in this UE MAC (associated with either MCG or SCG), must be cancelled, and the timers are started or restarted. For LTE-NR DC, we think the same cancellation rules should be applied, since each CG applies its own PHR triggering. The cancellation across CGs would break this rule.
[bookmark: _Toc498620204]As in LTE-LTE DC, after transmission of a PHR comprising PHs for both MCG and SCG by any UE MAC entity upon reception of a grant, the UE only cancels all triggered PHRs and reset timers (prohibit and periodic timer) in the corresponding CG. 
Index of serving cells
In LTE-LTE DC, each serving cell from either of both CGs, are indexed in a common space across both CGs, i.e., per UE. Each serving cell has its unique index. In this way, MN node can interpret PH values that carried in the combined PHR MAC CE, for cells in SCG, without ambiguity. Vice versa, the SN node can also interpret PH values for serving cells in MCG. The current PHR format was designed accordingly, and fitting this common space. 
One may argue that it would be better to define an index for a serving cell within each CG, i.e., per CG. In this way, the index space is smaller than that with the common space. However, this would mean that we have to define new PHR format, to make it per CG. This is not aligned with the RAN2 design purpose for PHR. RAN2 has been aiming to have a unified PHR format for all scenarios. The recent RAN2 agreements have adopted the unified PHR format for CA scenarios and DC scenarios. 
Therefore, we think LTE-NR DC shall reuse LTE rules for the definition of the serving cell index.
[bookmark: _Toc498513177][bookmark: _Toc498620206]The support of the serving cell index per CG requires a new PHR format which adds unnecessary design complexity for PHR design.
[bookmark: _Toc498620205]As in LTE-LTE DC, the value range of the serving cell index for LTE-NR DC is defined across CGs, i.e., a common number space is defined per UE and used for MCG and SCG.
[bookmark: _Toc497227200][bookmark: _Toc497227201]Conclusion
In section 2 we made the following observations:
Observation 1	The support of the serving cell index per CG requires a new PHR format which adds unnecessary design complexity for PHR design.

Based on the discussion in section 2 we propose the following:
Proposal 1	As in LTE-LTE DC, after transmission of a PHR comprising PHs for both MCG and SCG by any UE MAC entity upon reception of a grant, the UE only cancels all triggered PHRs and reset timers (prohibit and periodic timer) in the corresponding CG.
Proposal 2	As in LTE-LTE DC, the value range of the serving cell index for LTE-NR DC is defined across CGs, i.e., a common number space is defined per UE and used for MCG and SCG.
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