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1 Introduction 

The issues for PHR in small cell DC have been discussed in the email discussion “[87#24][LTE/DC] MAC issues” after RAN2#86, and the intention of the contribution is try to identity the remaining open issues for power headroom reporting functionality.
2 PHR trigger
Whether power headroom reporting functionality can be disabled in DC?
In the current MAC specs, the PHR power headroom reporting functionality is an optional function which can be enabled and disabled by eNB via RRC message. However, in small cell Dual connectivity, whether the PHR can be enabled and disabled by either MeNB or SeNB is still unclear. Considering the MeNB and SeNB in DC will schedule UE independently in DC, it will be not possible for the MeNB/SeNB to estimate the UL power situation in UE without the PHR due to the lack of scheduling information in the other eNB. So, we think the PHR power headroom reporting functionality should be mandatory enabled in small cell DC.

Proposal 1: In DC, the power headroom reporting functionality should be mandatory enabled and cannot be disabled in both MCG and SCG. The MeNB and SeNB should guarantee that the PHR related parameters for MCG and SCG are configured in case of DC.
Is it covered by current specification that PHR should be sent to both eNBs when the PSCell is added?
In the current MAC spec (i.e. 36.321), the following two events may be used to trigger the PHR in case of PSCell addition:
-
upon configuration or reconfiguration of the power headroom reporting functionality by upper layers [8], which is not used to disable the  function;

-
activation of an SCell with configured uplink.

Some agreements about the report of triggered PHR have been made in RAN#85BIS, and can be found as follow:

· Pathloss change, P-MPR change, and SCell activation triggers PHR for both MAC entities.

· Periodic, and Reconfiguration triggers PHR to corresponding MAC entity.
From the agreements above, we can see that reconfiguration has been captured in the agreements above and the behaviour of UE in case of configuration of power headroom reporting functionality was missed. Based on the proposal 1 that the PHR parameters for SCG should always be configured for DC, we propose to differentiate the behaviour for configuration and reconfiguration of PHR, and specify that the configuration of power headroom reporting functionality, which is used to enable the  function, should trigger PHR to both MAC entities.
Proposal 2: The configuration of power headroom reporting functionality, which is used to enable the  function in one CG, should trigger PHR to both MAC entities, and reconfiguration only triggers PHR to corresponding MAC entity.
Shall PHR be triggered at PSCell change to an already configured and activated serving cell?
According to the agreement made in RAN2#87 that “PSCell change can be done only by SCG change”, so the new PSCell will be added as a new SCG in the PSCell change procedure. According to the agreement made in RAN2#86 that “The DL path-loss reference cell is SIB-2 linked SCell in the STAG regardless of whether the STAG includes pSCell or not.”, the PSCell change will not cause changes to the DL path-loss reference cell of serving cells in the calculation of type 1 PH value. However, since the reference cell of type 2 PH of SCG is the PSCell, the PSCell change will always cause a change on the type 2 PH value. Furthermore, according to the formula for the calculation of PHR, the change of open power control parameters will cause changes to the both type1 and type2 PH values as well. Since MeNB is always interested in the change of PH value of SeNB, it would be reasonable to trigger PHR to both MeNB and SeNB in this case.
Proposal3: PHR shall be triggered to both MeNB and SeNB when PSCell change to an already configured and activated serving cell
 In order to save the complexity and inform the change of PH values to both MeNB and SeNB, we propose to have identical behaviour between the case that PSCell change to an already configured activated serving cell and the case that PSCell change to a new serving cell. 
Proposal 3a: Have identical behaviour (i.e. PHR should be triggered and sent to both eNBs in case of PSCell change) for the case that PSCell change to an already configured activated serving cell and the case that PSCell change to a new serving cell.
PSCell change is done via SCG change procedure. Although detail of this procedure is still under discussion in control plane it is however clear that SCG change can’t be taken as a configuration of PHR functionality considering proposal1 i.e. PHR configuration is already there before PSCell change. The reconfiguration of PHR will only trigger the PHR to the corresponding MAC entity. So the event “upon configuration or reconfiguration of the power headroom reporting functionality by upper layers [8], which is not used to disable the  function” cannot be used to cover the use case of PSCell change. There is no such a concept of activation or de-activation for PSCell. The meaning of “activation” in the event “activation of an SCell with configured uplink” should refer to the content in section “5.13 Activation/Deactivation of SCells” of MAC spec (i.e. 3GPP TS 36.321) which cannot be used on PSCell. Furthermore, if the newly added PSCell is an already activated serving cell configured with uplink before the PSCell addition procedure, no new serving cell is to be activated. Therefore PHR will not be triggered by this event. So, we think the expected behaviour PHR in case of PSCell change can’t be covered by the current specification. 

Observation 1: The expected behaviour of PHR (i.e. PHR should be triggered and sent to both MAC entities) in case of PSCell change cannot be covered by the current events.

In order to avoid the ambiguity and save complexity, we propose that the expected behaviour of PHR in case of PSCell change (i.e. PHR should be triggered and send to both eNBs) should be captured explicitly in the MAC spec in either formal text or a note.
Proposal 4: The expected behaviour of PHR in case of PSCell change (i.e. PHR should be triggered and sent to both eNBs) should be captured explicitly in the MAC spec in either formal text or a note.
3 PHR parameter configuration

In RAN2#87, the working assumption has been agreed that “the type for the PHR of the activated cells belonging to another CG/eNB(i.e. “Real PH or Virtual PH”) can be independently configured for each MAC entity.”. However, during the discussion in RAN2#87, companies raise some concern about the complexity on UE side i.e. UE need to provide both real PH and virtual PH during same PHR reporting procedure. 
Following table summarize the possible combination of PHR report in terms of virtual and real PHR:

	Transmission

On MeNB
	Transmission 

On SeNB
	 Real PH for both MeNB and SeNB
	virtual PH for both MeNB and SeNB
	Real to MeNB, virtual to SeNB

	
	
	PH 2 M
	PH 2 S
	PH 2 M
	PH 2 S
	PH 2 M
	PH 2 S

	Yes
	Yes
	(R, R)
	(R,R)
	(R, R)
	(V,R)
	(R, V)
	(R,R)

	No
	Yes
	(V, R)
	(V,R)
	(V, V)
	(V,R)
	(V, V)
	(V,R)

	Yes
	No
	(R, V)
	(R,V)
	(R, V)
	(V,V)
	(R, V)
	(R,V)

	No
	No
	(V, V)
	(V,V)
	(V, V)
	(V,V)
	(V, V)
	(V,V)


Table  1
Highlighted part in yellow will result in both real and virtual PH calculation either for MeNB or for SeNB or for both. To configure same PH for both MeNB and SeNB doesn’t always have better outcome in terms of UE complexity.
Based on the analysis above, we can see that allow the independent configuration of types for each MAC entity will not increase the complexity on UE side, and give our proposal as:

Proposal 5: Since allowing the independent configuration of types for each MAC entity will not increase the complexity on UE side, RAN2 is asked to confirm that “the type for the PHR of the activated cells belonging to another CG/eNB (i.e. “Real PH or Virtual PH”) can be independently configured for each MAC entity.”
4 Conclusion 

RAN2 is encouraged to discuss the issues listed above and consider the observation and proposal as follow:
Whether power headroom reporting functionality can be disabled in DC?

Proposal 1: In DC, the power headroom reporting functionality should be mandatory enabled and cannot be disabled in both MCG and SCG. The MeNB and SeNB should guarantee that the PHR related parameters for MCG and SCG are configured in case of DC.
Is it covered by current specification that PHR should be sent to both eNBs when the PSCell is added?
Proposal 2: The configuration of power headroom reporting functionality, which is used to enable the  function in one CG, should trigger PHR to both MAC entities, and reconfiguration only triggers PHR to corresponding MAC entity.

Proposal3: PHR shall be triggered to both MeNB and SeNB when PSCell change to an already configured and activated serving cell

Proposal 3a: Have identical behaviour (i.e. PHR should be triggered and sent to both eNBs in case of PSCell change) for the case that PSCell change to an already configured activated serving cell and the case that PSCell change to a new serving cell.
Proposal 4: The expected behaviour of PHR in case of PSCell change (i.e. PHR should be triggered and sent to both eNBs) should be captured explicitly in the MAC spec in either formal text or a note.
Whether the type for the PHR of the activated cells belonging to another CG/eNB(i.e. “Real PH or Virtual PH”) can be independently.
Proposal 5: Since allowing the independent configuration of types for each MAC entity will not increase the complexity on UE side, RAN2 is asked to confirm that “the type for the PHR of the activated cells belonging to another CG/eNB(i.e. “Real PH or Virtual PH”) can be independently configured for each MAC entity.”.
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