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1 Introduction
New WI on RF requirement for ENDC with 3CC uplink [1] was approved in RAN #84 meeting. Since no Pcmax requirement is defined for EN-DC combinations with 3CC uplink, the related combinations was removed from NR Rel-15 spec, which can be seen as follow:
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There is also new ENDC combination requests with 3CC uplink in Rel-16. All these combinations can not finish standard work if there is missing common RF requirement. So it is very urgent to complete the Pcmax definition work for 3CC uplink ENDC combinations.
This paper provides proposals on 3CC Pcmax, and also provide the proposals on specification structure.

2 Discussion
2.1 Pcmax for ENDC with 3CC uplink
The new WI is focused on the common requirement Pcmax for configurations with 2 different UL bands where one band is LTE with UL intra-band contiguous 2CCs and the other band is one NR FR1 band with one CC.
For LTE side, the intra-band continuous CA Pcmax is already defined with same TTI pattern and different TTI pattern. As clarified in TS 38.213, “A UE does not expect to be configured for operation with shortened TTI and/or processing time on a cell that is included in an ENDC configuration”, thus only same TTI pattern on all the aggregated LTE CCs shall be considered.

Since PLTE is configured for one CG, the LTE intra-band contiguous CA Pcmax shall be limited by PLTE. So the Pcmax for intra-band CA definition in TS 36.101 shall be modified accordingly. Therefore, for ENDC with 3CC uplink configuration, PCMAX,MCG defined for all aggregated CCs on LTE side can be defined as below:
PCMAX,MCG_L  = MIN{10 log10 ∑ pEMAX,c  - TC , (PPowerClass – ΔPPowerClass) – MAX(MPR + A-MPR + ΔTIB,c + TC + TProSe, P-MPR ), PLTE, Ppowerclass,ENDC }

PCMAX,MCG_H  = MIN{10 log10 ∑ pEMAX,c , PPowerClass ,PLTE, Ppowerclass,ENDC }
While the Pcmax,f,c for NR with 1 uplink CC shall be the same definition with the current spec:

PCMAX_L,f,c,,NR = MIN { PEMAX, EN-DC  , (PPowerClass, EN-DC ), MIN(PEMAX,c , PNR ) - TC_NR, c,  (PPowerClass – ΔPPowerClass) – MAX(MAX(MPRc, A-MPRc)+ ΔTIB,c + TC_NR, c + ∆TRxSRS, P-MPRc) }


PCMAX_H,f,c,NR = MIN {PEMAX,c, PEMAX, EN-DC, PPowerClass, EN-DC, PNR , PPowerClass – ΔPPowerClass }

For LTE side with intra-band contiguous CCs, since the same TAG is adopted and same TTI pattern is limited, we can define the Tref as E-UTRA Subframe on all aggregated cells of E-UTRA side, and the Teval as NR physical channel length.
Then for each TREF, the PCMAX_H and PCMAX_L is evaluated per Teval and given by the maximum/minimum value over the transmission(s) within the Teval as follows:


PCMAX_H  = MAX { PCMAX_ EN-DC _H (p,q) , PCMAX_ EN-DC _H (p,q+1), … , PCMAX_ EN-DC _H (p,q+n) }

PCMAX_L = MIN { PCMAX_ EN-DC _L (p,q) , PCMAX_ EN-DC _L (p,q+1), … , PCMAX_ EN-DC _L (p,q+n)}
Where PCMAX_ EN-DC _H(p,q) = MIN {10 log10 [pCMAX H _ MCG (p) + pCMAX H,f,c,NR c(q)], PEMAX, EN-DC ,PPowerClass, EN-DC}

And PCMAX_ EN-DC _L(p,q) can be defined with the same approach as the current spec.

The above consideration on defining 3CC Pcmax has already been incorporated in our accompany CR [2].
Proposal 1: for EN-DC with 3CC uplink on 2 UL Bands and 1 LTE band with contiguous 2CCs, only singe TAG and same TTI pattern case on LTE side shall be considered for Rel-16.
2.2 Specification structure for 3CC uplink ENDC Pcmax
In the current TS 38.101-3, the Pcmax for inter-band ENDC with 1CC on each CG is defined very complex, Pcmax for one CC on each CG is modified by PLTE, PNR and PPowerclass,ENDC. For 3CC Pcmax, it is similar with 2CC case but not easy to arrange them into one section, and would be not friendly for readers. So we propose to add a new subclause under 6.2B.4 to define the Pcmax for inter-band ENDC with 3CC uplink within FR1. The specification structure can be seen as below:

6.2B.4.1
Configured output power level

6.2B.4.1.1
Intra-band contiguous EN-DC
6.2B.4.1.2
Intra-band non-contiguous EN-DC

6.2B.4.1.3
Inter-band EN-DC within FR1

6.2B.4.1.3a
Inter-band NE-DC within FR1

6.2B.4.1.3b
Inter-band EN-DC with 3CC uplink within FR1
Proposal 2: Add a new subclause under 6.2B.4 to define the Pcmax for inter-band ENDC with 3CC uplink within FR1.
3 Conclusion

In this contribution we discussed on the open issues on 3CC Pcmax, according to the analysis, we have the following proposals:
Proposal 1: for EN-DC with 3CC uplink on 2 UL Bands and 1 LTE band with contiguous 2CCs, only singe TAG and same TTI pattern case on LTE side shall be considered for Rel-16.
Proposal 2: Add a new subclause under 6.2B.4 to define the Pcmax for inter-band ENDC with 3CC uplink within FR1.
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