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1	Introduction
During last meeting it was discussed how PHR reporting should be done for DAPS in LTE. In this paper we discuss this topic further.
[bookmark: _Ref178064866]2	Discussion
At RAN2#109bis-e it was agreed to “Do not support PHR reporting in another node”. After RAN2#110-e it was further discussed which PHR format should be used for LTE DAPS. In LTE there exists three PHR MAC CEs:
· The single-octet PHR MAC CE
· The extended PHR MAC CE
· [bookmark: _GoBack]The Dual Connectivity PHR MAC CE

In the PHR the UE reports PH-values. There exist three types of PH-values:
· Type 1 PH: Only considering PUSCH transmission
· Type 2 PH: Considering simultaneous PUSCH and PUCCH transmission
· Type 3 PH: Considering the SRS enhancement feature.

In single-carrier operation there will be no simultaneous PUCCH and PUSCH transmission, hence Type 1 PH is enough. But with the introduction of multi-carrier operation (CA and DC) the Type 2 PH was considered needed.
During a DAPS handover the UE will, for one eNB only be in single-carrier operation. So from that point of view it would be sufficient to report only Type 1 PH. However, since the UE will be connected to two eNBs, the UE will have two PCells (a form of multi-carrier operation). Considering this, it would indeed make sense to allow for reporting of Type 2 PH since during a DAPS HO the UE may end up having to transmit PUSCH to the target node and PUCCH to the source node. To allow Type 2 PH would hence give a more accurate picture of the power situation in the UE.
To allow Type 2 PH reporting during DAPS, it would no longer be possible to rely on the single-octet PHR MAC CE. And RAN2 would need to do some enhancements. And if we would consider a DAPS handover to be a long-term state in the UE, such enhancements may even be considered justified from a gain vs. pain point of view.
Type 2 PH reporting would give a more accurate picture of the power situation for the UE.
But indeed, DAPS is a form of handover. And a handover is not a long-term state for a UE. A handover is triggered when the source cell becomes poor and a target becomes good. As soon as the UE has successfully connected to the target node it is expected that the target node would release the source-connection for the UE.
And even during the short time that the UE is connected to both nodes for a DAPS handover, the UL data transmissions is only being directed towards the target node. The UE will only send control signalling towards the source cell such as RLC feedback and CSI. The radio bearers will all be switched towards the target node meaning that, in comparison, very little UL transmissions will be sent towards the source node. And it would, in our view, be acceptable that link adaptation towards the source not is not perfect.
DAPS handover is a short-term state for a UE.
It should also be noted that even with current specifications, for example in a Dual Connectivity scenario, the UE does not send PHR MAC CEs to both nodes continuously: Both the period trigger for PHR, and the PHR prohibit timer is in the order of 10's of milliseconds, meaning that the UE will send PHR MAC CEs to the eNB at most every 10s' of milliseconds. This means that the link adaptation may diverge a bit between the times when the PHR MAC CEs are sent.
Given all this, we believe that it would not be justified to introduce the additional complexity needed to support Type 2 PH reporting during DAPS. Instead it is enough to stick to current behaviour and rely on the single-octet PHR MAC CE, even though it only supports Type 1 PH.
It is questionable if the additional complexity needed to support Type 2 PH for DAPS is justified.

Based on this, we propose:
[bookmark: _Toc47482874]The single-octet PHR MAC CE is used during DAPS.
 
Here is the field description for dualConnectivityPHR which is used to configure MAC to use the Dual Connectivity PHR MAC CE. Since, based on the proposal above, the Dual Connectivity PHR MAC CE should not be used, it should be made clear that dualConnectivityPHR is not configured during DAPS handovers. Today, it only says that the field is configured for DC, it does not say that the network does not configured it otherwise, e.g. does not say that it is not configured during DAPS handover. If RAN2 agrees to the proposal above, such a clarification can be make. An text proposal to TS 36.331 is found in the annex which could be converted to a CR if needed.
	dualConnectivityPHR
Indicates if power headroom shall be reported using Dual Connectivity Power Headroom Report MAC Control Element defined in TS 36.321 [6] (value setup). For both LTE DC and (NG)EN-DC, if PHR functionality is configured, E-UTRAN always configures the value setup for this field and configures phr-Config and dualConnectivityPHR. For LTE DC, E-UTRAN configures the field for both CGs while for (NG)EN-DC, E-UTRAN configures the field only for MCG.



[bookmark: _Toc47482875]Adopt the text proposal in the annex.
3	Conclusion
Based on the discussion in the previous sections we propose the following:
Proposal 1	The single-octet PHR MAC CE is used during DAPS.
Proposal 2	Adopt the text proposal in the annex.
 
4	Annex - Text proposal to TS 36.331
	dualConnectivityPHR
Indicates if power headroom shall be reported using Dual Connectivity Power Headroom Report MAC Control Element defined in TS 36.321 [6] (value setup). For both LTE DC and (NG)EN-DC, if PHR functionality is configured, E-UTRAN always configures the value setup for this field and configures phr-Config and dualConnectivityPHR. For LTE DC, E-UTRAN configures the field for both CGs while for (NG)EN-DC, E-UTRAN configures the field only for MCG. E-UTRAN does not configure this field when a DAPS bearer is configured.
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