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1. Introduction
This is a TP to TR 38.718 to propose PC3 CA_n5_n13 requirement.
1. Reference
		[1]  RP-240761, Revised WID: Rel-18 NR Inter-band Carrier Aggregation/Dual Connectivity 
	 for 2 bands DL with x bands UL (x=1,2)
[bookmark: specType1][bookmark: specNumber][bookmark: specVersion][2] 	TS 38.101-1 V18.5.0
1. Text proposal 

====================== <Start of Text Proposal> ======================
[bookmark: _Toc2528][bookmark: _Toc14692][bookmark: _Toc148459926][bookmark: _Toc14197][bookmark: _Toc109047237][bookmark: _Toc18919][bookmark: _Toc866][bookmark: _Toc20460][bookmark: _Toc19978][bookmark: _Toc31966][bookmark: _Toc1698][bookmark: _Toc27049][bookmark: _Toc8061]5.x	CA_n5-n13
[bookmark: _Toc83580305][bookmark: _Toc29802722][bookmark: _Toc37251223][bookmark: _Toc45888601][bookmark: _Toc36107464][bookmark: _Toc76717995][bookmark: _Toc29801673][bookmark: _Toc45888002][bookmark: _Toc76509005][bookmark: _Toc68230564][bookmark: _Toc69083977][bookmark: _Toc29802097][bookmark: _Toc75466983][bookmark: _Toc61367241][bookmark: _Toc84404814][bookmark: _Toc84413423][bookmark: _Toc61372624][bookmark: _Toc15960][bookmark: _Toc7333][bookmark: _Toc19744][bookmark: _Toc1757][bookmark: _Toc3507][bookmark: _Toc109047238][bookmark: _Toc9110][bookmark: _Toc24474][bookmark: _Toc20269][bookmark: _Toc25908][bookmark: _Toc24911]5.x.1	Common for 1 band UL and 2 bands UL CA
[bookmark: _Toc84413425][bookmark: _Toc61367243][bookmark: _Toc45888603][bookmark: _Toc45888004][bookmark: _Toc75466985][bookmark: _Toc61372626][bookmark: _Toc68230566][bookmark: _Toc83580307][bookmark: _Toc84404816][bookmark: _Toc76509007][bookmark: _Toc76717997][bookmark: _Toc69083979][bookmark: _Toc9177][bookmark: _Toc22527][bookmark: _Toc29289][bookmark: _Toc20017][bookmark: _Toc2458][bookmark: _Toc15473][bookmark: _Toc22080][bookmark: _Toc19554][bookmark: _Toc109047239][bookmark: _Toc9102][bookmark: _Toc14920]5.x.1.1	Operating bands for CA
Table 5.x.1.1-1:  CA band combination of band n5+n13
	[bookmark: OLE_LINK2]NR Band
	Uplink (UL) band
	Downlink (DL) band
	Duplex
mode

	
	BS receive / UE transmit
	BS transmit / UE receive
	

	
	FUL_low – FUL_high
	FDL_low – FDL_high
	

	n5
	824 MHz
	–
	849MHz
	869MHz
	–
	894MHz
	FDD

	n13
	777MHz
	 –
	787MHz
	746MHz
	–
	756MHz
	FDD



[bookmark: _Toc20006][bookmark: _Toc109047240][bookmark: _Toc26945][bookmark: _Toc13938][bookmark: _Toc20845][bookmark: _Toc11148][bookmark: _Toc1769][bookmark: _Toc29395][bookmark: _Toc15330][bookmark: _Toc2457][bookmark: _Toc723]5.x.1.2	Channel bandwidths per operating band for CA
Table 5.x.1.2-1: Supported bandwidths per CA band combination of band n5+n13
	NR CA configuration
	Uplink CA configuration or single uplink carrier
	NR Band
	Channel bandwidth (MHz)
	Bandwidth combination set

	CA_n5A-n13A
	CA_n5A-n13A
	n5
	5, 10, 15, 20
	0

	
	
	n13
	5, 10
	



[bookmark: _Toc109047241][bookmark: _Toc1055][bookmark: _Toc13241][bookmark: _Toc19600][bookmark: _Toc14173][bookmark: _Toc20126][bookmark: _Toc20370][bookmark: _Toc16872][bookmark: _Toc13201][bookmark: _Toc14094][bookmark: _Toc15990]5.x.1.3	UE co-existence studies
Table 5.x.1.3-1/2 summarizes frequency ranges where harmonics and/or harmonics mixing occur for CA_ n5-n13.
Table 5.x.1.3-1: Impact of UL/DL Harmonic 
	 
	 
	 
	 
	 
	2nd Harmonic
	3rd Harmonic
	4th Harmonic
	5th Harmonic

	Band
	UL Low Band Edge
	UL High Band Edge
	DL Low Band Edge
	DL High Band Edge
	UL Low Band Edge
	UL High Band Edge
	UL Low Band Edge
	UL High Band Edge
	UL Low Band Edge
	UL High Band Edge
	UL Low Band Edge
	UL High Band Edge

	n5
	824
	849
	869
	894
	1648
	1698
	2472
	2547
	3296
	3396
	4120
	4245

	n13
	777
	787
	746
	756
	1554
	1574
	2331
	2361
	3108
	3148
	3885
	3935



Table 5.x.1.3-2: Impact of UL/DL Harmonic mixing
	 
	 
	 
	 
	 
	2nd Harmonic
	3rd Harmonic
	4th Harmonic
	5th Harmonic

	Band
	UL Low Band Edge
	UL High Band Edge
	DL Low Band Edge
	DL High Band Edge
	DL Low Band Edge
	DL High Band Edge
	DL Low Band Edge
	DL High Band Edge
	DL Low Band Edge
	DL High Band Edge
	UL Low Band Edge
	UL High Band Edge

	n5
	824
	849
	869
	894
	1738
	1788
	2607
	2682
	3476
	3576
	4345
	4470

	n13
	777
	787
	746
	756
	1492
	1512
	2238
	2268
	2984
	3024
	3730
	3780



Based on the analysis of cross-band interference provided, the cross-band isolation issue of CA_n5A-n13A is addressed via MSD as defined in Table 5.x.1.3-3 (R4-2405454).
[bookmark: _Hlk143757614]Table 5.x.1.3-3: Reference sensitivity exceptions (MSD) and uplink/downlink configurations due to cross band isolation from a PC3 aggressor NR UL band for NR CA FR1
	UL band
	DL band
	UL Fc
	UL BW
	SCS of UL band
	UL RB Allocation
	DL Fc
	DL BW
	MSD
	Cross-band
Interference
source

	
	
	(MHz)
	(MHz)
	(kHz)
	LCRB
	(MHz)
	(MHz)
	(dB)
	

	n5
	n13
	834
	20
	15
	20 (RBstart=0)
	753.5
	5
	2.4
	>ACLR2

	n13
	 n5
	782
	10
	15
	20 (RBstart=32)
	871.5
	5
	2.1
	>ACLR2



[bookmark: _Toc14045][bookmark: _Toc6096][bookmark: _Toc28008][bookmark: _Toc29206][bookmark: _Toc11540][bookmark: _Toc109047242][bookmark: _Toc4997][bookmark: _Toc31688][bookmark: _Toc24598][bookmark: _Toc10650][bookmark: _Toc6563][bookmark: _Toc11033]5.x.1.4	∆TIB,c and ∆RIB,c values
For CA_n5-n13, the TIB,c and RIB,c values are reused from CA_5_13 due to exact same frequency range, and are given in the tables below.
[bookmark: _Toc109047243][bookmark: _Toc21779]Table 5.x.1.4-1: ΔTIB,c
	Inter-band CA Configuration
	NR Band
	ΔTIB,c [dB]

	CA_n5-n13
	n5
	0.5

	
	n13
	0.5



Table 5.x.1.4-2: ΔRIB.c
	Inter-band CA Configuration
	NR Band
	ΔRIB [dB]

	CA_n5-n13
	n5
	0

	
	n13
	0



[bookmark: _Toc22609][bookmark: _Toc17819][bookmark: _Toc4361][bookmark: _Toc16639][bookmark: _Toc3384][bookmark: _Toc4188][bookmark: _Toc30997][bookmark: _Toc21161][bookmark: _Toc17925]5.x.1.5	REFSENS requirements
[bookmark: _Hlk162608592][bookmark: _Toc30564][bookmark: _Toc14384][bookmark: _Toc4166][bookmark: _Toc29633][bookmark: _Toc2198][bookmark: _Toc21475][bookmark: _Toc220][bookmark: _Toc31115][bookmark: _Toc29255][bookmark: _Toc109047244][bookmark: _Toc27263]Based on UE co-existence studies in section 5.x.1.3, there is no harmonic issue for the band combination CA_n5-n13. 
Based on UE co-existence studies in section 5.x.1.3, there is no harmonic mixing issue for the band combination CA_n5-n13.

5.x.1.6	OOB blocking exception requirements
There is no OOB exception for CA_n5-n13 combination.
Table 5.x.1.6-1: CA band combination with exceptions allowed
	CA band combination

	No exceptions


[bookmark: _Toc19143][bookmark: _Toc6634][bookmark: _Toc15863][bookmark: _Toc27890][bookmark: _Toc32530][bookmark: _Toc13828][bookmark: _Toc17950][bookmark: _Toc109047245][bookmark: _Toc19244][bookmark: _Toc29312][bookmark: _Toc4158]
5.x.2	Specific for 2 bands UL CA
Editor's note: Text will be added if 2 bands UL CA are supported, otherwise all the clauses shall be void. 
[bookmark: _Toc12647][bookmark: _Toc31179][bookmark: _Toc6409][bookmark: _Toc20670][bookmark: _Toc4828][bookmark: _Toc19655][bookmark: _Toc5471][bookmark: _Toc17838][bookmark: _Toc109047246][bookmark: _Toc22319][bookmark: _Toc20531]5.x.2.1	Maximum output power for inter-band CA
Table 5.x.2.1-1: UE Power Class for uplink inter-band CA
	Uplink CA Configuration
	Class 3 (dBm)
	Tolerance (dB)	

	CA_n5A-n13A
	23
	+2/-32

	NOTE 2:	2 refers to the transmission bandwidths confined within FUL_low and FUL_low + 4 MHz or FUL_high – 4 MHz and FUL_high, the maximum output power requirement is relaxed by reducing the lower tolerance limit by 1.5 dB



[bookmark: _Toc2839][bookmark: _Toc23972][bookmark: _Toc4879][bookmark: _Toc109047247][bookmark: _Toc16916][bookmark: _Toc8892][bookmark: _Toc10922][bookmark: _Toc31415][bookmark: _Toc11157][bookmark: _Toc21535][bookmark: _Toc21664]5.x.2.2	UE co-existence studies
Table 5.x.2.2-1 lists Band n5 + Band n13 2UL bands CA 2nd, 3rd, 4th and 5th order IMD for the UE-to-UE coexistence analysis.
Table 5.x.2.2-1: Band n5 and Band n13 UL IMD products
	UE UL carriers
	fx_low
	fx_high
	fy_low
	fy_high

	UL frequency (MHz)
	777
	787
	824
	849

	2nd order IMD products
	fy_low – fx_high
	fy_high – fx_low
	fx_low + fy_low
	fx_high + fy_high

	IMD frequency limits (MHz)
	37
	72
	1601
	1636

	Two-tone 3rd order IMD products
	|2*fx_low – fy_high|
	|2*fx_high – fy_low|
	2*fy_low – fx_high
	2*fy_high – fx_low

	IMD frequency limits (MHz)
	705
	750
	861
	921

	Two-tone 3rd order IMD products
	2*fx_low + fy_low
	2*fx_high + fy_high
	2*fy_low + fx_low
	2*fy_high + fx_high

	IMD frequency limits (MHz)
	2378
	2423
	2425
	2485

	Two-tone 3rd order IMD products
	(fx_low – max BW fy)
	(fx_high + max BW fy)
	(fy_low – max BW fx)
	(fy_high + max BW fx)

	IMD frequency limits (MHz)
	767
	797
	804
	868

	Two-tone 4th order IMD products
	|3*fx_low – fy_high|
	|3*fx_high – fy_low|
	3*fy_low – fx_high
	3*fy_high – fx_low

	IMD frequency limits (MHz)
	1482
	1537
	1685
	1770

	Two-tone 4th order IMD products
	3*fx_low + fy_low
	3*fx_high + fy_high
	3*fy_low + fx_low
	3*fy_high + fx_high

	IMD frequency limits (MHz)
	3155
	3210
	3249
	3334

	Two-tone 4th order IMD products
	|2*fx_low – 2*fy_high|
	|2*fx_high – 2*fy_low|
	2*fx_low + 2*fy_low
	2*fx_high + 2*fy_high

	IMD frequency limits (MHz)
	144
	74
	3202
	3272

	Two-tone 5th order IMD products
	|fx_low – 4*fy_high|
	|fx_high – 4*fy_low|
	|fy_low – 4*fx_high|
	|fy_high – 4*fx_low|

	IMD frequency limits (MHz)
	2619
	2509
	2324
	2259

	Two-tone 5th order IMD products
	|fx_low + 4*fy_low|
	|fx_high + 4*fy_high|
	|fy_low + 4*fx_low|
	|fy_high + 4*fx_high|

	IMD frequency limits (MHz)
	4073
	4183
	3932
	3997

	Two-tone 5th order IMD products
	|2*fx_low – 3*fy_high|
	|2*fx_high – 3*fy_low|
	|2*fy_low – 3*fx_high|
	|2*fy_high – 3*fx_low|

	IMD frequency limits (MHz)
	993
	898
	713
	633

	Two-tone 5th order IMD products
	|2*fx_low + 3*fy_low|
	|2*fx_high + 3*fy_high|
	|2*fy_low + 3*fx_low|
	|2*fy_high + 3*fx_high|

	IMD frequency limits (MHz)
	4026
	4121
	3979
	4059



Based on the table above:
- 3rd IMD products might fall into Rx frequencies of band n5.
- 3rd IMD products might fall into Rx frequencies of band n13.
Table 5.x.2.2-2 lists the protected bands required for the 2UL bands CA configuration.
[bookmark: _Toc1693][bookmark: _Toc21938][bookmark: _Toc109047248][bookmark: _Toc15932][bookmark: _Toc15760][bookmark: _Toc1241][bookmark: _Toc29871][bookmark: _Toc12186][bookmark: _Toc15875][bookmark: _Toc17184][bookmark: _Toc29560]
5.x.2.3	REFSENS requirements
Based on the co-existence studies for CA_n5-n13, MSD is needed, and CA_n5A_n14A is used as baseline due to similarity in frequency.
For the products of IMD3 falling into band n5 Rx frequencies, the MSD due to IMD3 is proposed below. 
For the products of IMD3 falling into band n13 Rx frequencies, it falls on the edges of both band n5 and n13, and there is no a valid test point available for a 5MHz channel bandwidth. Thus, the MSD due to IMD3 falling into band n13 cannot be defined.
Table 5.x.2.3-1: MSD due to IMD issue
	Operating band / Channel bandwidth / NRB / Duplex mode
	Source of IMD

	NR CA band combination
	NR band
	UL Fc 
(MHz)
	UL/DL BW 
(MHz)
	UL 
CLRB
	DL Fc (MHz)
	MSD 
(dB)
	Duplex mode
	

	CA_n5-n13
	n5
	828
	5
	25
	873
	25
	FDD
	IMD3

	 
	n13
	783
	5
	25
	752
	N/A
	FDD
	N/A



Even if a test point cannot be found for band n13 based on RAN4 guidelines, the band n13 may be affected by 2UL IMD3. And the MSD may be up to 15dB for 10MHz (R-2405954). This information is kept in this TR as reference of implementation. 
 

====================== <End of Text Proposal> ======================

