[bookmark: Title][bookmark: DocumentFor][bookmark: _Toc193024528][bookmark: _Toc46742699][bookmark: _Toc112664219][bookmark: _GoBack]3GPP TSG-RAN WG4 Meeting #105                                                             R4-2219758
Electronic Meeting, Oct 10 - 19, 2022

Source:	ZTE Corporation
Title:	TP for TR 37.718-11-11 on delta TIB and RIB templates for NE-DC combinations
Agenda Item:	7.3.2
Document for:	Approval

1 Introduction
In [1], new templates for delta TIB and RIB due to inter-band CA / EN-DC band combinations have been agreed to introduce in Rel-18. For inter-band NE-DC within FR1, unless otherwise stated, the value of ΔTIB,c for the correspondingly specified EN-DC combination is applicable. However, for some specific NE-DC combinations, there are no corresponding EN-DC combinations. To unify the template as the cases in EN-DC combinations, it is suggested to apply the new delta TIB / RIB templates for NE-DC combinations in Rel-18 if such combinations are being introduced.
This TP is to introduce the delta TIB / RIB templates for NE-DC combinations in TR 37.718-11-11 [2].

2 Reference
[1] R4-2213600, Simplification of templates for delta TIB and RIB for band combinations, ZTE
[2] TR 37.718-11-11 Rel-18 Dual Connectivity (DC) of 1 LTE band (1DL/1UL) and 1 NR band (1DL/1UL) v0.2.0, CHTTL


Text Proposal
----- Start of TP -----
[bookmark: _Toc117277500]5.5 	Table Format for ∆TIB and ∆RIB values
For inter-band EN-DC configurations, the table format for ∆TIB and ∆RIB values is shown in Table 5.5-1 and Table 5.5-2.
Table 5.5-1:  ΔTIB,c due to EN-DC (two bands)
	Inter-band EN-DC configuration
	ΔTIB,c for E-UTRA band / NR band (dB)*

	
	Component band in order of bands in configuration**

	DC_X_nY
	
	

	NOTE *:	“-” denotes ΔTIB,c = 0.
NOTE **:	The component band order in the configuration should be listed by the order of E-UTRA band and NR band respectively.



Table 5.5-2:  ΔRIB,c due to EN-DC (two bands)
	Inter-band EN-DC configuration
	ΔRIB,c for E-UTRA band / NR band (dB)*

	
	Component band in order of bands in configuration**

	DC_X_nY
	
	

	NOTE *:	 “-” denotes ΔRIB,c = 0.
NOTE **:	The component band order in the configuration should be listed by the order of E-UTRA band and NR band respectively, such as for DC_1_n77 the band order from left to right is 1 and n77.



For inter-band NE-DC configurations, the table format for ∆TIB and ∆RIB values is shown in Table 5.5-3 and Table 5.5-4.
Table 5.5-3: New template for ΔTIB,c due to NE-DC (two bands)
	Inter-band NE-DC configuration
	ΔTIB,c for NR band / E-UTRA band (dB)*

	
	Component band in order of bands in configuration**

	DC_nx_y
	
	

	NOTE *:	“-” denotes ΔTIB,c = 0.
NOTE **:	The component band order in the configuration should be listed by the order of NR band and E-UTRA band respectively.



Table 5.5-4: New template for ΔRIB,c due to NE-DC (two bands)
	Inter-band NE-DC configuration
	ΔRIB,c for NR band / E-UTRA band (dB)*

	
	Component band in order of bands in configuration**

	DC_nx_y
	
	

	NOTE *:	“-” denotes ΔRIB,c = 0.
NOTE **:	The component band order in the configuration should be listed by the order of NR band and E-UTRA band respectively.




<< Unchanged sections omitted >>
[bookmark: _Toc519576883][bookmark: _Toc23151710][bookmark: _Toc42865000][bookmark: _Toc46234183][bookmark: _Toc46235160][bookmark: _Toc46742701][bookmark: _Toc117277508][bookmark: _Toc535322123][bookmark: _Toc23151772]6.1.6	DC_28_n20
6.1.6.1	Configuration for DC
Table 6.1.6.1-1: Inter-band DC configurations (two bands)
	EN-DC
configuration
	Uplink EN-DC
configuration
(NOTE 1)
	Single UL allowed
	DL interruption allowed
(Note 14)

	DC_28A_n20A8,11,13
	DC_28A_n20A
	No
	

	NOTE 8:	The frequency range in band n28 / 28 is restricted for this band combination to 703 - 733 MHz for the UL and 758-788 MHz for the DL. This restriction also apply for any band combinations when DC_20_n28/ DC_28_n20/ CA_20-28/ CA_n20-n28 is a subset of a higher order band combination.
NOTE 11:	For UEs not indicating interBandMRDC-WithOverlapDL-Bands-r16, the minimum requirements for apply when the maximum power spectral density imbalance between downlink carriers is within 6 dB. For UEs indicating interBandMRDC-WithOverlapDL-Bands-r16, the power imbalance requirement defined in clause 7.6B.2.6 apply. For these UEs, the power spectral density imbalance condition also applies for these carriers when applicable EN-DC configuration is a subset of a higher order EN-DC configuration
NOTE 13:	For UEs not indicating interBandMRDC-WithOverlapDL-Bands-r16, the minimum requirements apply for synchronized DL carriers with a maximum receive time difference ≤ 3 usec. The requirements also apply for these carriers when applicable EN-DC configuration is a subset of a higher order EN-DC configuration.


[bookmark: _Toc46742702]6.1.1.2	Maximum output power for DC
Table 6.1.6.2-1: Maximum output power for EN-DC (non-continuous sub-blocks)
	EN-DC configuration
	Power class 1.5
(dBm)
	Tolerance
(dB)
	Power class 2
(dBm)
	Tolerance
(dB)
	Power class 3
(dBm)
	Tolerance
(dB)

	DC_28A_n20A
	
	
	
	
	23
	+2/-3

	NOTE 4:	Only single switched UL is supported.



[bookmark: _Hlk116488823][bookmark: _Hlk116488794]6.1.1.3	Spurious emission band UE co-existence for DC
The requirements for spurious emission band UE coexistence that exist for DC_20_n28 in 38.101-3 can be re-used for DC_28_n20 as per table 6.1.6.3-1.
Table 6.1.6.3-1: 2UL Band 28 + Band n20 Spurious Emission Coexistence Requirements
	EN-DC Configuration
	Spurious emission

	
	Protected band
	Frequency range (MHz)
	Maximum Level (dBm)
	MBW (MHz)
	NOTE

	DC_28_n20
	E-UTRA Band 3, 7, 8, 31, 34
	FDL_low
	-
	FDL_high
	-50
	1
	

	
	E-UTRA Band 1, 22, 32, 38, 42, 43, 65, 75, 76
	FDL_low
	-
	FDL_high
	-50
	1
	2


6.1.6.4	MSD analysis for DC

Table 6.1.6.4-1 lists the Band 28A + Band n20A 2UL DC 2nd and 3rd order harmonics and 2nd, 3rd, 4th and 5th order IMD for the UE-to-UE coexistence analysis.
Table 6.1.6.4-1: Band 28 and Band n20 UL harmonics and IMD products
	UE UL carriers
	fx_low
	fx_high
	fn_low
	fn_high

	UL frequency (MHz)
	703
	748
	832
	862

	2nd harmonics frequency limits
	2*fx_low
	2*fx_high
	2* fn_low
	2* fn_high

	2nd harmonics frequency limits (MHz) 
	1406 – 1496
	1664 – 1724

	3rd harmonics frequency limits
	3*fx_low
	3*fx_high
	3* fn_low
	3* fn_high

	3rd harmonics frequency limits (MHz)
	2109 – 2244
	2496 – 2586

	2nd order IMD products
	|fn_low – fx_high|
	|fn_high – fx_low|
	|fn_low + fx_low|
	|fn_high + fx_high|

	IMD frequency limits (MHz)
	84 – 159
	1535 – 1610

	Two-tone 3rd order IMD products
	|2*fx_low – fn_high|
	|2*fx_high – fn_low|
	|2*fn_low – fx_high|
	|2*fn_high – fx_low|

	IMD frequency limits (MHz)
	544 – 664
	916 – 1021

	Two-tone 3rd order IMD products
	|2*fx_low + fn_low|
	|2*fx_high + fn_high|
	|2*fn_low + fx_low|
	|2*fn_high + fx_high|

	IMD frequency limits (MHz)
	2238 – 2358
	2367 – 2472

	Two-tone 3rd order IMD products
	(fx_low – max BW fn)
	(fx_high + max BW fn)
	(fn_low – max BW fx)
	(fn_high + max BW fx)

	IMD frequency limits (MHz)
	683 – 768
	812 – 882

	Two-tone 4th order IMD products
	|3*fx_low –1* fn_high|
	|3*fx_high – 1*fn_low|
	|3*fn_low – 1*fx_high|
	|3*fn_high – 1*fx_low|

	IMD frequency limits (MHz)
	1247 – 1412
	1748 – 1883

	Two-tone 4th order IMD products
	|2*fx_low –2* fn_high|
	|2*fx_high –2* fn_low|
	|2*fx_low +2* fn_low|
	|2*fx_high +2* fn_high|

	IMD frequency limits (MHz)
	168 – 318
	3070 – 3220

	Two-tone 4th order IMD products
	|3*fx_low +1* fn_low|
	|3*fx_high + 1*fn_high|
	|3*fn_low + 1*fx_low|
	|3*fn_high + 1*fx_high|

	IMD frequency limits (MHz)
	2941 – 3106
	3199 – 3334

	Two-tone 5th order IMD products
	|fx_low – 4*fn_high|
	|fx_high – 4*fn_low|
	|fn_low – 4*fx_high|
	|fn_high – 4*fx_low|

	IMD frequency limits (MHz)
	2580 – 2745
	1950 – 2160

	Two-tone 5th order IMD products
	|2*fx_low - 3*fn_high|
	|2*fx_high - 3*fn_low|
	|2*fn_low - 3*fx_high|
	|2*fn_high -3*fx_low|

	IMD frequency limits (MHz)
	1000 – 1180
	385 – 580

	Two-tone 5th order IMD products
	|fx_low + 4*fn_low|
	|fx_high + 4*fn_high|
	|fn_low + 4*fx_low|
	|fn_high + 4*fx_high|

	IMD frequency limits (MHz)
	4031 – 4196
	3644 – 3854

	Two-tone 5th order IMD products
	|2*fx_low + 3*fn_low|
	|2*fx_high + 3*fn_high|
	|2*fn_low + 3*fx_low|
	|2*fn_high + 3*fx_high|

	IMD frequency limits (MHz)
	3902 – 4082
	3773 – 3968



Based on Table 6.1.6.4-1,
-	2nd order harmonics may fall into Rx frequencies of bands 1, 4, 10, 23, 65 and 66.
-	3rd order harmonics may fall into Rx frequencies of band 11, 21, 32, 38, 41, 45, 50, 51, 69, 74, 75, 76, 90, 91, 92, 93 and 94.
-	2nd order IMD may fall into Rx frequencies of band 24.
-	3rd order IMD may fall into Rx frequencies of bands 8, 30, 40 and 71.
-	4th order IMD may fall into Rx frequencies of bands 3, 9, 35, 39, 52, 77 and 78.
-	5th order IMD may fall into Rx frequencies of bands 1, 2, 4, 7, 10, 25, 31, 34, 36, 38, 41, 43, 48, 49, 65, 66, 69, 70, 72, 73, 77, 78, 87, 88 and 90.

When a 2UL inter-band DC UE is operating with other systems such as Wi-Fi, Bluetooth and GNSS, the harmonics and intermodulation products can have an impact on these systems. Table 6.1.6.4-2 lists if up to 3rd order harmonics and IMD up to 5th order falls into one of these receiving bands.
Table 6.1.6.4-2: 2UL Band 28 + Band n20 harmonic and IMD for ISM and GNSS bands
	Victim Systems
	Frequency range [MHz]
	Impact
	Regions
	Comments

	COMPASS
(Beidou)
	1559
	-
	1591
	Yes
	
	IMD2

	Galileo
	1559
	-
	1591
	Yes
	
	IMD2

	GLONASS
	1591
	-
	1610
	Yes
	
	IMD2

	GPS
	1563
	-
	1587
	Yes
	
	IMD2

	ISM band
 (2.4GHz)
	2400
	-
	2483.5
	Yes
	US/Europe
	IMD3

	
	2400
	-
	2494
	Yes
	Asia
	IMD3

	ISM band
 (5GHz)
	5150
	-
	5925
	No
	US
	

	
	5150
	-
	5350
	No
	Europe
	

	
	5470
	-
	5725
	No
	
	

	
	5150
	-
	5825
	No
	Asia
	


[bookmark: _Hlk95224851]
[bookmark: _Toc46742703][bookmark: OLE_LINK14][bookmark: OLE_LINK15]6.1.6.5	∆TIB and ∆RIB values
Table 6.1.6.5-1: ΔTIB,c
	Inter-band DC Configuration
	E-UTRA and NR Band
	ΔTIB,c [dB]

	DC_28_n20
	28
	0.5

	
	n20
	0.5



	Inter-band EN-DC
 configuration
	ΔTIB,c for E-UTRA band / NR band (dB)7

	
	Component band in order of bands in configuration8

	DC_28_n20
	0.5
	0.5



Table 6.1.6.5-2: ΔRIB
	Inter-band DC Configuration
	E-UTRA and NR Band
	ΔRIB [dB]

	DC_28_n20
	28
	0

	
	n20
	0




Table 6.1.5.5-2: ΔRIB,c
	Inter-band EN-DC configuration
	ΔRIB,c for E-UTRA band / NR band (dB)6

	
	Component band in order of bands in configuration7

	DC_28_n20
	-
	-





----- End of TP -----

