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1 Background

The specification of the configured output power (Pcmax) for intra-band EN-DC was discussed extensively at RAN4#89 with draft CRs put for e-mail approval [1][2]. The main difficulties compared to inter-band EN-DC are that the UL power back-off needed on each CG for compliance with unwanted emissions requirements is mutually dependent and that the UL timing between the CGs needs specific consideration for particular UE architectures. Furthermore, RAN4 decided to use the Xscale parameter sent by higher layers for indication of the minimum NR power reduction (or dropping) also for intra-band EN-DC, even though the way forward on Xscale agreed at RAN#81 only concerned inter-band EN-DC.
Towards the end of RAN4#89 a way forward [3] on power back-off and Pcmax for intra-band EN-DC was crafted and agreed. The parts of this way forward relevant for Rel-15 were included in the CRs out for e-mail approval:
· a (tentative) inclusion of an additional NR dropping criterion based on the difference in transmitted power-spectral density (PSD) between the CGs as proposed by one company;
· an increase of the A-MPR previously agreed by 1 dB as proposed by one company;
in addition of the necessary specification of the total transmitted power level for EN-DC used for the provisions of dynamic power sharing in 38.213 and requirements on the measured total transmitted power and NR power reduction (Xscale).

The e-mail approval process saw extensive discussions and substantial changes to [1] and [2] were proposed, e.g.
1. additional NR dropping and scaling criteria based on A-MPR that contradict that in 38.213;
2. use of “infinite” A-MPR that may lead to excessive NR dropping even if the UE is not power limited;
3. modification of the PHR due to dropping (this merits further discussion in RAN4);
4. verification of NR power reduction (Xscale) and verification of the total transmitted power for compliance with unwanted emissions requirements and EN-DC power class.

The original intention from the RAN4 leadership was that one set of company CRs based on [1][2] be submitted to RAN. However, agreement on a single set of CRs was not reached. 
2 Discussion
The company CRs in [4][5] 
1. contains a single criterion on power reduction/scaling in accordance with the power reduction criterion and total transmission power specification in 38.213; a single requirement on Xscale, the same type as that agreed for inter-band EN-DC

2. accommodates a 1 dB increase of the A-MPR for UEs supporting dynamic power sharing as agreed in [3]
3. contains a PSD criterion on NR dropping as agreed in [3], but only tentatively
4. contains updated A-MPR clauses for B41/Bn41 based on discussions on the earlier revisions of [1][2], the B71/Bn71 unchanged except the 1 dB increase and edits.
5. corrected conditions to [1][2] on the verification of the total transmitted power, including requirements for UEs not supporting dynamic power sharing.
The specification of the non-contiguous case [5] is based on the contiguous case [4] but with the necessary changes of allowed A-MPR for non-contiguous band combinations. The NR PHR are not modified by power reduction (this merits further discussions in RAN4).
The PSD criterion for NR dropping with the proposed threshold (6 dB) is included but only tentatively. The need for this for compliance with unwanted emissions or possibly transmit signal quality requirements should be assessed further. RAN4 is not in agreement. This additional criterion may lead to excessive NR dropping, notwithstanding the aforementioned A-MPR criteria discussed during the e-mail approval process. There is a risk that minimum requirements for dynamic power sharing will yield worse performance than those for static power sharing.
Regarding UL timing, the CRs [4][5] only cover “synchronous” intra-band EN-DC. To this end we note that RAN1 has decided on a capability for TA management relevant for particular UE architectures.
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