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1. Introduction
A new intra-band contiguous NE-DC combination had been introduced in the latest Rel.18 38.101-3 specifications [1] via the 1 band LTE + 1 band NR basket WI, however the requirement of the configured output power is not yet discussed and specified, in the is contribution, we list some issues that need to be discussed when drafting the configured output power session for intra-band contiguous NE-DC combination.
And 3 proposals are made in session three, including a corresponding draft CR in R4-2302528.
2. Discussion

Currently the configured output power requirement, PCMAX, for intra-band contiguous NE-DC is not yet specified due to the lack of related combinations introduced. However, a new intra-band contiguous NE-DC combination, DC_3(n)AA, had been introduced in the latest Rel.18 38.101-3 specifications (V18.0.0). Thus it is necessary to fill up the configured output power session for intra-band contiguous NE-DC combination.
First of all, the configured output power for intra-band contiguous NE-DC combination needs to be at least capable of supporting the current NE-DC combination, DC_3(n)AA, which support power class 3 and single switched UL only as in Table 1. And in our view, other additional aspect could also be added for forward compatibility within reasonable considerations. 
Table 1. Maximum output power for intra-band contiguous NE-DC (from 38.101-3 V18.0.0 Table 6.2B.1.1a-1)

	NE-DC configuration
	Power class 1.5

(dBm)
	Tolerance

(dB)
	Power class 2
(dBm)
	Tolerance
(dB)
	Power class 3
(dBm)
	Tolerance
(dB)

	DC_(n)3AA3
	
	
	
	
	23
	+2/-3

	NOTE 1:
If all transmitted resource blocks over all component carriers are confined within FUL_low and FUL_low + 4 MHz or/and FUL_high – 4 MHz and FUL_high, the maximum output power requirement is relaxed by reducing the lower tolerance limit by 1.5 dB
NOTE 2:
Power Class 3 is the default power class unless otherwise stated.
NOTE 3:
Only single switched UL is supported.


Then we look into the PCMAX for intra-band contiguous NE-DC, which can be derived based on the inter-band NE-DC basically, except the band edge relaxation tC_E-UTRA, c will be much reasonable to also be placed under the PEMAX, NE-DC , similar as the way in intra-band contiguous EN-DC, since the LTE and the NR band are basically the same band
So in our view, for intra-band contiguous NE-DC, the PCMAX for LTE side can be set within the bounds, PCMAX_L_ E-UTRA,c and PCMAX_H_ E-UTRA,c, as the equations below:
PCMAX_L_E-UTRA,c = MIN { MIN(PEMAX, NE-DC , PEMAX,c , PLTE) – tC_E-UTRA, c, (PPowerClass, NE-DC – ΔPPowerClass, NE-DC), (PPowerClass,E-UTRA – ΔPPowerClass,E-UTRA) – MAX(MPRc + A-MPRc + ΔTIB,c  + TC_ E-UTRA, c + TProSe, P-MPRc)}
PCMAX H _ E-UTRA,c = MIN {PEMAX,c,  PEMAX, NE-DC , (PPowerClass, NE-DC – ΔPPowerClass,NE-DC), PLTE, (PPowerClass,E-UTRA – ΔPPowerClass,E-UTRA)}
with exception that

-
if no symbol of slot [image: image1.wmf]1

i

 of the NR that is indicated as uplink or flexible by TDD-UL-DL-ConfigurationCommon or TDD-UL-DL-ConfigDedicated overlaps with subframe [image: image2.wmf]2

i

 of the E-UTRA; or

-
if NR slot(s) that is indicated as downlink by TDD-UL-DL-ConfigurationCommon or TDD-UL-DL-ConfigDedicated does not overlap with subframe [image: image3.wmf]2

i

 of the E-UTRA; then
PCMAX_L_E-UTRA,c = MIN { MIN(PEMAX, NE-DC , PEMAX,c) – tC_E-UTRA, c, (PPowerClass, NE-DC – ΔPPowerClass, NE-DC), (PPowerClass,E-UTRA – ΔPPowerClass,E-UTRA) – MAX(MPRc + A-MPRc + ΔTIB,c  + TC_ E-UTRA, c + TProSe, P-MPRc)}
PCMAX H_E-UTRA,c = MIN {PEMAX,c,  PEMAX, NE-DC , (PPowerClass, NE-DC – ΔPPowerClass,NE-DC), (PPowerClass,E-UTRA – ΔPPowerClass,E-UTRA)}
And the PCMAX for the NR side can be set within the bounds, PCMAX_L_E-UTRA,c and PCMAX_H_E-UTRA,c, as the equations below:

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

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

Regarding the parameters on the above equations:

The PEMAX,NE-DC, PLTE, PNR are signalled by RRC as p-UE-FR1, p-MaxEUTRA, p-NR-FR1 respectively. The ΔTc_E-UTRA,c and the TC_NR,c are the band edge relaxation for LTE and NR respectively. The ΔTIB,c is the additional tolerance for serving cell when the UE supports the related CA/DC configurations.
The PPowerClass, NE-DC is the power class for the NE-DC, as defined in the session of the UE maximum output power, and the PPowerClass,NR, PPowerClass,E-UTRA are the nominal UE power of the power class that the UE supports for the NR band and LTE band of the NE-DC combination respectively.
The ΔPPowerClass,NE-DC, ΔPPowerClass,NR, ΔPPowerClass,E-UTRA are applicable for the HPUEs (ex: PC2, PC1.5), which are used when the conditions to fallback to the default power class are met for the HPUEs. Although currently there is no PC2 intra-band NE-DC configurations, these parameters can be settled for forward compatibility that HPUE might be introduced in the future. Note that in the current specification, those parameters are also included in the PCMAX for inter-band NE-DC, and there is also no PC2 inter-band NE-DC configuration yet.
Proposal 1: Consider both PC3 and PC2 in the configured output power requirement for intra-band contiguous NE-DC that ΔPPowerClass,NE-DC, ΔPPowerClass,NR, ΔPPowerClass,E-UTRA are included in the PCMAX equations.

The description for ΔPPowerClass,NE-DC, ΔPPowerClass,NR, ΔPPowerClass,E-UTRA is proposed below:

-
ΔPPowerClass,NE-DC = 3 dB for a power class 2 capable NE-DC UE when requirements of default power class had been applied as specified in sub-clause 6.2B.1; otherwise ΔPPowerClass,NE-DC = 0 dB;
-
ΔPPowerClass,NR is 3 dB or 0 dB according to clause 6.2.4 of TS 38.101-1 [2] for a UE that supports power class 2 in the NR band of the EN-DC combination as defined in clause 6.2.1 of TS 38.101-1 [2];
-
ΔPPowerClass,E-UTRA is 3 dB or 0 dB according to clause 6.2.5 of TS 36.101 [4] for a UE that supports power class 2 in the E-UTRA band of the EN-DC combination as defined in clause 6.2.2 of TS 36.101 [4];

Next part of the configured output power requirements that needs discussion is whether to consider the case when an UL subframe transmission from E-UTRA is overlapping with NR. Although currently the inter-band contiguous NE-DC configuration introduced in the current specification, DC_3(n)AA, supports single switched UL only, but similar as the PC2 aspect mentioned in the previous section, it might be also good to consider the overlapping cases in this general section for forward compatibility, as the general concept can be settled down to reduce the future work.
Proposal 2: The case for overlapped UL transmissions between E-UTRA and NR is also considered in the configured output power requirement for intra-band contiguous NE-DC, following the general principle from the inter-band NE-DC that NR can be scaled even down to zero when PLTE + P NR > Ptotal.
Based on the agreed WF [2] and the discussion in the past, it is common understanding that for the UE supporting dynamic power sharing, the LTE power will not be scaled regardless whether NR is configured as MCG (NE-DC) or SCG (EN-DC). And it is agreed that for inter-band NE-DC, for given PLTE, NR can be scaled even down to zero when PLTE + P NR > Ptotal, and there is no test case for it.
If the overlapped UL case is considered in the configured output power requirement for intra-band contiguous NE-DC, basically it will follow the same principle as the inter-band NE-DC mentioned above. The lower limit of the PCMAX for the LTE side can be used for the lower limit of the PCMAX for the NE-DC.

PCMAX_NE-DC _H(p,q) = MIN {10 log10 [pCMAX H_NE-UTRA,c (p) + pCMAX H,f,c,NR (q)], PEMAX, NE-DC ,PPowerClass, NE-DC}

And:


a = 10 log10 [pCMAX_ E-UTRA,c (p) +pCMAX,f,c,NR (q) ] > [image: image5.png]NE—DC
pNE-D




If a = TRUE

PCMAX_ NE-DC _L(p,q) = MIN {10 log10 [pCMAX_ L _ E-UTRA,c (p) ], PEMAX, NE-DC ,PPowerClass, NE-DC}

Else

PCMAX_ NE-DC _L(p,q) = MIN {10 log10 [pCMAX L _ E-UTRA,c (p) + pCMAX L,f,c,NR (q)], PEMAX, NE-DC ,PPowerClass, NE-DC}
3. Conclusion

In this contribution, we highlighted two issues when addressing the configured output power requirement for intra-band contiguous NE-DC, including the consideration of PC2 support, and the overlapped UL transmissions. And two proposals are made below.
Proposal 1: Consider both PC3 and PC2 in the configured output power requirement for intra-band contiguous NE-DC that ΔPPowerClass,NE-DC, ΔPPowerClass,NR, ΔPPowerClass,E-UTRA are included in the PCMAX equations.

Proposal 2: The case for overlapped UL transmissions between E-UTRA and NR is also considered in the configured output power requirement for intra-band contiguous NE-DC, following the general principle from the inter-band NE-DC that NR can be scaled even down to zero when PLTE + P NR > Ptotal.

Proposal 3: Agree the draft CR in R4-2302528.
A corresponding draft CR is provided in [3].
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