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1 Introduction
This contribution is a text proposal for TR38.898[5] to include the following HP-ENDC combinations as requested in RAN4#109.
· DC_8A_n79A
· DC_8A_n1A-n79A
· DC_8A_n3A-n79A
· DC_8A_n28A-n79A
· DC_8A_n77A-n79A
2 Reference
[3] 3GPP TS 38.101-3 "User Equipment (UE) radio transmission and reception; Part 3: Range 1 and Range 2 Interworking operation with other radios (Release 18)", v18.4.0.
[5] 3GPP TR38.898 “High power UE (power class m with 1<m<3) for a single FR1 band in UL of Dual Connectivity (DC) combinations of x bands (x=1,2,3, 4 for y=1 or x=1, 2 for y=2) LTE inter-band CA (xDL/1UL) and y bands NR inter-band CA (yDL/1UL) (Release 18)”, V0.7.0
[6] 3GPP TR38.899 “High power UE for FR1 NR inter-band CA/DC or NR SUL band combination with y (1<y<=6) bands DL and x (x=1, 2) bands UL and power class m (m<3) and high power on TDD band(s)  (Release 18)”, V0.7.0
[7] 3GPP TR37.863-01-01 “E-UTRA (Evolved Universal Terrestrial Radio Access) - NR Dual Connectivity (EN-DC) of LTE 1 Down Link (DL) / 1 Up Link (UL) and 1 NR band (Release 15)”, V15.4.0
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-- Start of TP –
-- Unaffected parts omitted –
[bookmark: _Toc133494954][bookmark: _Toc144046502]5.x	DC_8_n79
[bookmark: _Toc133494955][bookmark: _Toc144046503]5.x.1	Configuration for DC
When requested EN-DC configuration is 2DL2UL, it is not needed to update the inter-band EN-DC configuration table. By referring to the maximum output power table, it can be checked whether these configurations support PC2. This band combination for PC3 is already specified in Table5.5B.4.1-1 in TS 38.101-3[3].
Table 5.x.1-1: Inter-band EN-DC configurations within FR1 (two bands)
	EN-DC
configuration
	Uplink EN-DC
configuration
(NOTE 1)
	Single UL allowed
	DL interruption allowed
(Note 14)

	DC_8A_n79A7
	DC_8A_n79A
	No
	No

	NOTE 7:	Applicable for UE supporting inter-band EN-DC with mandatory simultaneous Rx/Tx capability.
NOTE 14:	Applicable when dynamic switching between two uplink carriers is conducted. The DL interruption requirements for NR DL carrier(s) and E-UTRA DL carrier(s) are specified in clause 8.2.1.2.14 of 38.133 [15] and clause 7.32.2.12 of 36.133 [16] respectively.
NOTE 22: The PC2 Uplink EN-DC configuration supported in Table 6.2B.1.3-1 is applicable to the same EN-DC configuration without additional indication of NOTE 21



[bookmark: _Toc133495056][bookmark: _Toc144046504]5.x.2	Maximum output power for DC
Table 5.x.2-1: Maximum output power for inter-band EN-DC (two bands)
	EN-DC configuration
	Power class 2
(dBm)
	Tolerance
(dB)
	Power class 3
(dBm)
	Tolerance
(dB)

	DC_8A_n79A
	266,8
	+2/-3
	23
	+2/-3

	NOTE 6: 	The UE supports PC3 within E-UTRA cell group, and supports either PC3 or PC2 within NR cell group. Power class support within each individual cell group is signaled separately by the UE.
NOTE 8:	The UE that supports PC3 within a TDD or FDD band and supports PC2 within a second TDD band may signal a [HigherPowerLimitCADC] capability whereby the maximum output power indicated in the table may be exceeded in accordance with sub-clause 6.2B.4.1.3.



5.x.3	REFSENS requirements for DC
Analysis of REFSENS exceptions or MSD requirements is needed due to higher power UL DC. Based on co-existence studies of DC_8_n79 could be reused from CA_n8_n79 referring to 5.18.3 in TR38.899[6].
· 5th order harmonic of band 8 may fall into Rx frequencies of band 79 causing de-sensing.

For the IMD issue also could be reused from CA_n8_n79 referring to Table 5.18.3.1-1 in TR38.899[6].

Table 5.xx.3-1: MSD test points for SCell due to dual uplink operation for PC2 EN-DC in NR FR1 (two bands)
	NR or E-UTRA Band / Channel bandwidth / NRB / MSD

	EN-DC Configuration
	EUTRA / NR band
	UL Fc 
(MHz)
	UL/DL BW 
(MHz)
	UL
LCRB
	DL Fc (MHz)
	MSD 
(dB)
	IMD order

	DC_8A_n79A
	8
	897.5
	5
	25
	942.5
	21.5
	IMD5

	
	n79
	4532.5
	40
	216
	4532.5
	N/A
	N/A



[bookmark: _Toc133495058][bookmark: _Toc144046506]5.xx.4	∆TIB and ∆RIB values
There is no change by comparing to the values for PC3 DC, so this section is omitted.

5.x	DC_8_n1-n79
5.x.1	Configuration for DC
Table 5.xx.1-1: Inter-band EN-DC configurations within FR1 (three bands)
	EN-DC
configuration
	Uplink EN-DC
configuration
(NOTE 1)

	DC_8A_n1A-n79A5, 14
	DC_8A_n79A14

	NOTE1: 	Uplink EN-DC configurations are the configurations supported by the present release of specifications.
NOTE 5: 	Applicable for UE supporting inter-band EN-DC with mandatory simultaneous Rx/Tx capability
NOTE 14:	PC3 or PC2 Uplink EN-DC configuration is applicable to EN-DC configurations.



5.x.2	Maximum output power for DC
Based on studies of PC2 DC_8_n79, this section can be omitted.
[bookmark: _Toc133495057][bookmark: _Toc144046505]5.x.3	REFSENS requirements for DC
Analysis of REFSENS exceptions or MSD requirements is needed due to higher power UL DC. Based on co-existence studies of DC_8_n79 captured in TR 37.863-01-01[7], own Rx impacts of the 3rd band are as follows:
· 4th order IMD generated by dual uplink of band 8 and band n79 may fall into Rx frequencies of band n1.

Table 5.x.3-1: MSD test points for SCell due to dual uplink operation for PC2 EN-DC in NR FR1 (three bands)
	NR or E-UTRA Band / Channel bandwidth / NRB / MSD

	EN-DC Configuration
	EUTRA / NR band
	UL Fc 
(MHz)
	UL/DL BW 
(MHz)
	UL
LCRB
	DL Fc (MHz)
	MSD 
(dB)
	IMD order

	DC_8A_n1A-n79A
	8
	900
	5
	25
	945
	N/A
	N/A

	
	n1
	N/A
	5
	25
	2145
	25.7
	IMD4

	
	n79
	4845
	40
	216
	4845
	N/A
	N/A



5.x.4	∆TIB and ∆RIB values
There is no change by comparing to the values for PC3 DC, so this section is omitted.

5.x	DC_8_n3-n79
5.x.1	Configuration for DC
Table 5.x.1-1: Inter-band EN-DC configurations within FR1 (three bands)
	EN-DC
configuration
	Uplink EN-DC
configuration
(NOTE 1)

	DC_8A_n3A-n79A5,14
	DC_8A_n3A
DC_8A_n79A14

	NOTE1: 	Uplink EN-DC configurations are the configurations supported by the present release of specifications.
NOTE 5: 	Applicable for UE supporting inter-band EN-DC with mandatory simultaneous Rx/Tx capability
NOTE 14:	PC3 or PC2 Uplink EN-DC configuration is applicable to EN-DC configurations.



5.x.2	Maximum output power for DC
Based on studies of PC2 DC_8_n79, this section can be omitted.
5.x.3	REFSENS requirements for DC
[bookmark: _Hlk149835738]Analysis of REFSENS exceptions or MSD requirements is needed due to higher power UL DC. Based on co-existence studies of DC_8_n79 captured in TR 37.863-01-01[7], own Rx impacts of the 3rd band are as follows:
· 4th order IMD generated by dual uplink of band 8 and band n79 may fall into Rx frequencies of band n3.


[bookmark: _Hlk149054130]Table 5.x.3-1: MSD test points for SCell due to dual uplink operation for PC2 EN-DC in NR FR1 (three bands)
	NR or E-UTRA Band / Channel bandwidth / NRB / MSD

	EN-DC Configuration
	EUTRA / NR band
	UL Fc 
(MHz)
	UL/DL BW 
(MHz)
	UL
LCRB
	DL Fc (MHz)
	MSD 
(dB)
	IMD order

	DC_8A_n3A-n79A
	8
	910
	5
	25
	955
	N/A
	N/A

	
	n3
	N/A
	5
	N/A
	1850
	22.7
	IMD4

	
	n79
	4580
	40
	216
	4580
	N/A
	N/A



5.x.4	∆TIB and ∆RIB values
There is no change by comparing to the values for PC3 DC, so this section is omitted.

5.x	DC_8_n28-n79
5.x.1	Configuration for DC
Table 5.x.1-1: Inter-band EN-DC configurations within FR1 (three bands)
	EN-DC
configuration
	Uplink EN-DC
configuration
(NOTE 1)

	DC_8A_n28A-n79A5,14
	DC_8A_n28A
DC_8A_n79A14

	NOTE1: 	Uplink EN-DC configurations are the configurations supported by the present release of specifications.
NOTE 5: 	Applicable for UE supporting inter-band EN-DC with mandatory simultaneous Rx/Tx capability
NOTE 14:	PC3 or PC2 Uplink EN-DC configuration is applicable to EN-DC configurations.



5.x.2	Maximum output power for DC
Based on studies of PC2 DC_8_n79, this section can be omitted.
5.x.3	REFSENS requirements for DC
Analysis of REFSENS exceptions or MSD requirements is needed due to higher power UL DC. For PC3 DC_8A_n28A-n79A is already defined in Table 7.3B.2.3.5.2-1 in TS38.101-3[3] as follows:
· 5th order IMD generated by dual uplink of band 8 and band n79 may fall into Rx frequencies of band n28.

Table 5.x.3-1: MSD test points for SCell due to dual uplink operation for PC2 EN-DC in NR FR1 (three bands)
	NR or E-UTRA Band / Channel bandwidth / NRB / MSD

	EN-DC Configuration
	EUTRA / NR band
	UL Fc 
(MHz)
	UL/DL BW 
(MHz)
	UL
LCRB
	DL Fc (MHz)
	MSD 
(dB)
	IMD order

	DC_8A_n28A-n79A
	8
	905
	5
	25
	950
	N/A
	N/A

	
	n79
	4420
	40
	216
	4420
	N/A
	N/A

	
	n28
	N/A
	5
	N/A
	800
	24.0
	IMD5



5.x.4	∆TIB and ∆RIB values
There is no change by comparing to the values for PC3 DC, so this section is omitted.

5.x	DC_8_n77-n79
5.x.1	Configuration for DC
Table 5.x.1-1: Inter-band EN-DC configurations within FR1 (three bands)
	EN-DC
configuration
	Uplink EN-DC
configuration
(NOTE 1)

	DC_8A_n77A-n79A14,23
	DC_8A_n77A14
DC_8A_n79A14

	NOTE1: 	Uplink EN-DC configurations are the configurations supported by the present release of specifications.
NOTE 14:	PC3 or PC2 Uplink EN-DC configuration is applicable to EN-DC configurations.
NOTE 23:	The minimum requirements apply only when there is non-simultaneous Rx/Tx operation between n77-n79 NR carriers. This restriction applies also for these carriers when applicable EN-DC configuration is part of a higher order configuration.




5.x.2	Maximum output power for DC
Based on studies of PC2 DC_8_n77 and DC_8_n79, this section can be omitted.
5.x.3	REFSENS requirements for DC
Analysis of REFSENS exceptions or MSD requirements is needed due to higher power UL DC. Based on co-existence studies of DC_8_n77 and DC_8_79 captured in TR 37.863-01-01[7], own Rx impacts of the 3rd bands are as follows:
· 2nd order IMD generated by band 8 and band n77 may fall into Rx of bands n77 and n79. However, TDD band does not transmit and receive simultaneously in a single band, thus the own band of n77 would not be interfered.
· 2nd order IMD generated by band 8 and band n79 may also fall into Rx of band n77.
· 3rd order IMD generated by band 8 and band n79 may also fall into Rx of band n79. However, TDD band does not transmit and receive simultaneously in a single band, thus the own band of n79 would not be interfered.
However, IMD will not be an issue because the minimum requirements apply only when there is non-simultaneous Rx/Tx operation between n77-n79 NR carriers. Therefore, there is no MSD issue for this DC configuration.
5.xx.4	∆TIB and ∆RIB values
There is no change by comparing to the values for PC3 DC, so this section is omitted.
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