Page 1



3GPP TSG-RAN WG4 Meeting AH-1801 
R4-1801139
San Diego, CA, USA, 22 – 26 January 2018
	CR-Form-v11.2

	DRAFT CHANGE REQUEST

	

	
	38.101-3
	CR
	CRNum
	rev
	-
	Current version:
	15.0.0
	

	

	For HELP on using this form: comprehensive instructions can be found at 
http://www.3gpp.org/Change-Requests.

	


	Proposed change affects:
	UICC apps
	
	ME
	X
	Radio Access Network
	
	Core Network
	


	

	Title:

	MSD for inter-band EN-DC

	
	

	Source to WG:
	Ericsson

	Source to TSG:
	R4

	
	

	Work item code:
	NR_newRAT
	
	Date:
	2018-01-22

	
	
	
	
	

	Category:
	F
	
	Release:
	Rel-15

	
	Use one of the following categories:
F  (correction)
A  (mirror corresponding to a change in an earlier release)
B  (addition of feature), 
C  (functional modification of feature)
D  (editorial modification)

Detailed explanations of the above categories can
be found in 3GPP TR 21.900.
	Use one of the following releases:
Rel-8
(Release 8)
Rel-9
(Release 9)
Rel-10
(Release 10)
Rel-11
(Release 11)
Rel-12
(Release 12)
Rel-13
(Release 13)
Rel-14
(Release 14)
Rel-15
(Release 15)
Rel-16
(Release 16)

	
	

	Reason for change:
	Introduce RESFENS (MSD) requirements for inter-band EN-DC configurations that are verified both for channel assignments for which Single-UL operation is allowed and for which dual-UL operation is mandated.
The specification of the REFSENS requirements with dual-UL operation should contain a general part describing the prerequisites for Single-UL capability indication (the applicablity of the indication in general) and a specific part for the EN-DC configurations and the channel assignments tested.
The tables of EN-DC should indicate the EN-DC combinations for which single-UL operation is allowed.

	
	

	Summary of change:
	Sub-clause 5.2.2: 

The tables of EN-DC are modified to include a column indicating single-UL operation allowance. The condition for single-UL operation is also included.
Sub-clause 7.3.2.1.5:
First the applicability of the Single-UL capability indication is described in general terms. This constitutes a “core” (design) requirement that apply for all EN-DC configurations regardless of any channel assignments and PRB allocation.  
Then test cases are introduced for the example EN-DC configuration DC_3A-n78A for two cases of channel assignments for the CGs (Cell Group):
·    Single UL allowed: the channel configurations are chosen such that an IMD2 product falls in the low-band E-UTRA DL. If the UE indicates “Single-UL” the requirement may be verified by non-simultaneous uplink transmissions (e.g. UL TDM). Then the MSD requirement should be met (trivially). For UEs not indicating “Single-UL” the MSD requirement shall be met with simultaneous UL transmissions. 

·    Single-UL not allowed: the REFSENS requirements for the channel configurations shall be met without MSD with simultaneous UL transmissions (overlapping in time). The channel bandwidths are small in order to make sure that the “tails” of any IMD product (up to and including 5th order) do not fall within the DL band. 
In case the MSD requirement can be verified with single UL the output power on the single UL transmissions should be set to the maximum possible (depending on capability of power scaling).

	
	

	Consequences if not approved:
	RESFENS requirements are not verified for cases in which MSD due to inter-modulation is not allowed and dual-UL operation is mandatory. 
It is not verified that dual-UL is implemented for inter-band EN-DC.
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< start of changes >
5.2.2
Operating bands for CA and DC band combinations

5.2.2.1
Inter-band CA

NR carrier aggregation are designed to operate in the operating bands defined in Table 5.2.2.1‑1. The band combinations include at least one FR1 operating band and one FR2 operating band.

Table 5.2.2.1-1: Band combinations for NR CA

	NR CA Band
	NR Band

	CA_n71A_n257A
	n71, n257

	
	

	
	

	
	

	
	

	
	


5.2.2.2
EN-DC

EN-DC is designed to operate in the operating bands defined in clause 5.2.2.2. The band combinations include at least one E-UTRA operating band.
For EN-DC configurations indicated by column “Single Uplink allowed” (e.g., problematic band combinations as defined in TS38.306) in tables in this section the UE may indicate capability of not supporting simultaneous dual uplink operation due to possible intermodulation interference to its own downlink band if the intermodulation order is 2 or if the intermodulation order is 3 for the combinations when both operating bands are below 1 GHz or between 1695 MHz – 2690 MHz. In case for the EN-DC configurations listed in tables in this section the intermodulation products caused by the dual uplink operation do not interfere with the own downlink transmission as defined in Annex-A the UE is mandated to operate in dual uplink mode.

5.2.2.2.1
EN-DC (two bands)

Table 5.2.2.2.1-1: Band combinations for EN-DC (two bands)
	EN-DC band
	E-UTRA Band
	NR Band
	Single UL allowed

	DC_1_n28
	1
	n28
	No

	DC_1_n77
	1
	n77
	DC_1_n77

	DC_1_n78
	1
	n78
	No

	DC_1_n79
	1
	n79
	No

	DC_1_n257
	1
	n257
	No

	DC_3_n7
	3
	n7
	No

	DC_3_n28
	3
	n28
	No

	DC_3_n77
	3
	n77
	DC_3_n77

	DC_3_n78
	3
	n78
	DC_3_n78

	DC_3_n79
	3
	n79
	No

	DC_3_n257
	3
	n257
	No

	DC_3_n258
	3
	n258
	No

	DC_5_n78 
	5
	n78
	No

	DC_5_n257
	5
	n257
	No

	DC_7_n28
	7
	n28
	No

	DC_7_n78 
	7
	n78
	No

	DC_7_n257
	7
	n257
	No

	DC_7_n258
	7
	n258
	No

	DC_8_n77
	8
	n77
	No

	DC_8_n78
	8
	n78
	No

	DC_8_n79
	8
	n79
	No

	DC_8_n257
	8
	n257
	No

	DC_8_n258
	8
	n258
	No

	DC_11_n77
	11
	n77
	No

	DC_11_n78
	11
	n78
	No

	DC_11_n79
	11
	n79
	No

	DC_11_n257
	11
	n257
	No

	DC_18_n77
	18
	n77
	No

	DC_18_n78
	18
	n78
	No

	DC_18_n79
	18
	n79
	No

	DC_18_n257
	18
	n257
	No

	DC_19_n77
	19
	n77
	No

	DC_19_n78
	19
	n78
	No

	DC_19_n79
	19
	n79
	No

	DC_19_n257
	19
	n257
	No

	DC_20_n28
	20
	n28
	No

	DC_20_n78
	20
	n78
	No

	DC_21_n77
	21
	n77
	No

	DC_21_n78
	21
	n78
	No

	DC_21_n79
	21
	n79
	No

	DC_21_n257
	21
	n257
	No

	DC_25_n41
	25
	n41
	No

	DC_26_n41
	26
	n41
	No

	DC_26_n77
	26
	n77
	No

	DC_26_n78
	26
	n78
	No

	DC_26_n79
	26
	n79
	No

	DC_26_n257
	26
	n257
	No

	DC_28_n77
	28
	n77
	No

	DC_28_n78
	28
	n78
	No

	DC_28_n79
	28
	n79
	No

	DC_28_n257
	28
	n257
	No

	DC_28_n258
	28
	n258
	No

	DC_38_n78
	38
	n78
	No

	DC_39_n78
	39
	n78
	No

	DC_39_n79
	39
	n79
	No

	DC_39_n258
	39
	n258
	No

	DC_41_n41
	41
	n41
	No

	DC_41_n77
	41
	n77
	No

	DC_41_n78
	41
	n78
	No

	DC_41_n79
	41
	n79
	No

	DC_41_n257
	41
	n257
	No

	DC_41_n258
	41
	n258
	No

	DC_42_n77
	42
	n77
	No

	DC_42_n78
	42
	n78
	No

	DC_42_n79
	42
	n79
	No

	DC_42_n257
	42
	n257
	No

	DC_66_n71
	66
	n71
	No

	DC_66_n257
	66
	n257
	No

	DC_71_n71
	71
	n71
	No


	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	


5.2.2.2.2
EN-DC (three bands)

Table 5.2.2.2.2-1: Band combinations EN-DC (three bands)
	EN-DC Band
	E-UTRA Band
	NR Band
	Single UL allowed

	DC_1-3_n28
	CA_1-3
	n28
	No

	DC_1-3-n77
	CA_1-3
	n77
	DC_1_n77, DC_3_n77

	
	
	
	

	DC_1-3-n78
	CA_1-3
	n78
	DC_3_n78

	
	
	
	

	DC_1-3-n79
	CA_1-3
	n79
	No

	DC_1-3-n257
	CA_1-3
	n257
	No

	DC_1-3-n257
	CA_1-3
	n257
	No

	DC_1-5-n78
	CA_1-5
	n78
	No

	DC_1-5-n78
	CA_1-5
	n78
	No

	DC_1-5-n257
	CA_1-5
	n257
	No

	DC_1-7_n28
	CA_1-7
	n28
	No

	DC_1-7-n78
	CA_1-7
	n78
	No

	DC_1-7-n257
	CA_1-7
	n257
	No

	DC_1-19-n77
	CA_1-19
	n77
	DC_1_n77

	
	
	
	

	DC_1-19-n78
	CA_1-19
	n78
	No

	DC_1-19-n79
	CA_1-19
	n79
	No

	DC_1-19-n257
	CA_1-19
	n257
	No

	DC_1-20_n28
	CA_1-20
	n28
	No

	DC_1-20_n78
	CA_1-20
	n78
	No

	DC_1-21-n77
	CA_1-21
	n77
	DC_1_n77

	
	
	
	

	DC_1-21-n78
	CA_1-21
	n78
	No

	DC_1-21-n79
	CA_1-21
	n79
	No

	DC_1-21-n257
	CA_1-21
	n257
	No

	DC_3-5-n78
	CA_3-5
	n78
	DC_3_n78

	
	
	
	

	DC_3-5-n257
	CA_3-5
	n257
	No

	DC_3-7_n28
	CA_3-7
	n28
	No

	DC_3-7-n78
	CA_3-7
	n78
	DC_3_n78

	
	
	
	

	DC_3-7-n257
	CA_3-7
	n257
	No

	DC_3-38-n78
	CA_3-38
	n78
	DC_3_n78

	
	
	
	

	DC_3_SUL_n78-n80
	3
	SUL_n78-n80
	No

	DC_5-7-n78
	CA_5-7
	n78
	No

	DC_5-7-n257
	CA_5-7
	n257
	No

	DC_7-7-n78
	CA_7-7
	n78
	No

	DC_7-7-n257
	CA_7-7
	n257
	No

	DC_7-20_n28
	CA_7-20
	n28
	No

	DC_7-20_n78
	CA_7-20
	n78
	No

	DC_19-21-n79
	CA_19-21
	n79
	No

	DC_19-21-n257
	CA_19-21
	n257
	No

	DC_41-41-n41
	CA-41-41
	n41
	No


	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	


5.2.2.2.3
EN-DC (four bands)

Table 5.2.2.2.2-1: Band combinations EN-DC (four bands)
	EN-DC Band
	E-UTRA Band
	NR Band
	Single UL allowed

	DC_1-3-5_ n78
	CA_1-3-5
	n78
	DC_3_n78

	DC_1-3-5_n257
	CA_1-3-5
	n257
	No

	DC_1-3-7_n28
	CA_1-3-7
	n28
	No

	DC_1-3-7_n78
	CA_1-3-7
	n78
	DC_3_n78

	DC_1-3-7_n257
	CA_1-3-7
	n257
	No

	DC_1-3-19_n78
	CA_1-3-19
	n78
	DC_3_n78

	DC_1-3-19_n79
	CA_1-3-19
	n79
	No

	DC_1-3-19_n257
	CA_1-3-19
	n257
	No

	DC_1-3-20_n28
	CA_1-3-20
	n28
	No

	DC_1-3-20_n78
	CA_1-3-20
	n78
	DC_3_n78

	DC_1-3-21_n77
	CA_1-3-21
	n77
	DC_1_n77, DC_3_n77

	DC_1-3-21_n78
	CA_1-3-21
	n78
	DC_3_n78

	DC_1-3-21_n79
	CA_1-3-21
	n79
	No

	DC_1-3-21_n257
	CA_1-3-21
	n257
	No

	DC_1-5-7_n78
	CA_1-5-7
	n78
	No

	DC_1-5-7_n257
	CA_1-5-7
	n257
	No

	DC_1-7-20_n28
	CA_1-7-20
	n28
	No

	DC_1-7-20_n78
	CA_1-7-20
	n78
	No

	DC_3-5-7_n78
	CA_3-5-7
	n78
	DC_3_n78

	DC_3-5-7_n257
	CA_3-5-7
	n257
	No

	DC_3-7-7_n78
	CA_3-7-7
	n78
	DC_3_n78

	DC_3-7-7_n257
	CA_3-7-7
	n257
	No

	DC_3-7-20_n28
	CA_3-7-20
	n28
	No

	DC_3-7-20_n78
	CA_3-7-20
	n78
	DC_3_n78

	DC_3-19-21_n77
	CA_3-19-21
	n77
	DC_3_n77

	DC_3-19-21_n78
	CA_3-19-21
	n78
	DC_3_n78

	DC_3-19-21_n79
	CA_3-19-21
	n79
	No

	DC_3-19-21_n257
	CA_3-19-21
	n257
	No

	DC_5-7-7_n78
	CA_5-7-7
	n78
	No

	DC_5-7-7_n257
	CA_5-7-7
	n257
	No


	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	


5.2.2.2.4
EN-DC (five bands)

Table 5.2.2.2.2-1: Band combinations EN-DC (five bands)
	EN-DC Band
	E-UTRA Band
	NR Band
	Single UL allowed

	DC_1-3-5-7_n78
	CA_1-3-5-7
	n78
	DC_3_n78

	DC_1-3-5-7_n257
	CA_1-3-5-7
	n257
	No

	DC_1-3-7-20_n28
	CA_1-3-7-20
	n28
	No

	DC_1-3-7-20_n78
	CA_1-3-7-20
	n78
	DC_3_n78

	DC_1-3-19-21_n77
	CA_1-3-19-21
	n77
	DC_3_n77

	DC_1-3-19-21_n78
	CA_1-3-19-21
	n78
	DC_3_n78

	DC_1-3-19-21_n79
	CA_1-3-19-21
	n79
	No

	DC_1-3-19-21_n257
	CA_1-3-19-21
	n257
	No

	DC_3-5-7-7_n78
	CA_3-5-7-7
	n78
	DC_3_n78

	DC_3-5-7-7_n257
	CA_3-5-7-7
	n257
	No

	DC_1-3-5-7_n78
	CA_1-3-5-7
	n78
	DC_3_n78

	DC_1-3-5-7_n257
	CA_1-3-5-7
	n257
	No

	DC_1-3-7-20_n28
	CA_1-3-7-20
	n28
	No


	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	


5.3
Channel bandwidth

< text omitted >
7.3.2.1.5
Reference sensitivity exceptions for intermodulation interference due to dual uplink operation for EN-DC in NR FR1
For EN-DC configurations in NR FR1 the UE may indicate capability of not supporting simultaneous dual uplink operation due to possible intermodulation interference overlapping in frequency with its own downlink transmissions if 
· the intermodulation order is 2; 
· the intermodulation order is 3 when the operating bands of the configuration are either confined below 1 GHz or confined within the frequency range 1695 MHz – 2690 MHz. 
In case for the EN-DC in NR FR1 configurations the intermodulation products caused by dual uplink operation do not interfere with the own downlink transmission as defined in Annex A the UE is mandated to operate in dual uplink mode.

For EN-DC in NR FR1 with uplink and downlink assigned to E-UTRA and NR FR1 bands given in Table 7.3.2.1.5-1 the reference sensitivity is defined only for the specific uplink and downlink test points specified in Table 7.3.2.1.5-1. For these test points the reference sensitivity levels specified clause 7.3.1 in [TS 36.101] and 7.3.2.1 of [TS 38.101-1] for the corresponding channel bandwidths are relaxed by the amount of the parameter MSD given in Table 7.3.2.1.5-1. 
The throughput on each of the CGs shall be ≥ 95% of the maximum throughput of the respective reference measurement channels as specified in […] with parameters specified in Table 7.3.2.1.5-1 with dual UL transmissions overlapping in time unless otherwise stated.
For EN-DC configurations in Table 7.3.2.1.5-1 with UL/DL channel assignments such that Single UL is allowed, the MSD requirement is verified with non-simultaneous uplink transmissions on the two CGs for UEs only indicating support of Single UL. 
Table 7.3.2.1.5-1: Reference sensitivity exceptions due to dual uplink operation for EN-DC in NR FR1
	NR or E-UTRA Band / Channel bandwidth / NRB / MSD

	EN-DC
Configuration
	EUTRA or NR band
	UL Fc 
(MHz)
	UL/DL BW 
(MHz)
	UL 
CLRB
	DL Fc (MHz)
	MSD 
(dB)
	Duplex mode
	IMD order
	Single UL allowed

	DC_3A-SUL_n78A-n80A
	3
	1740
	5
	25
	1835
	[26]
	FDD
	IMD24
	

	
	
	
	
	
	
	[28.75]
	
	
	

	
	n78
	3575
	10
	25
	3575
	N/A
	TDD
	N/A
	

	
	n78
	3710
	10
	25
	3710
	N/A
	TDD
	N/A
	

	DC_3A-SUL_n78A-n80A
	3
	1765
	5
	25
	1860
	[8.0]
	FDD
	IMD44
	

	
	
	
	
	
	
	[10.75]
	
	
	

	
	n78
	3435
	10
	25
	3435
	N/A
	TDD
	N/A
	

	DC_3A-n78A
	3
	[1712.5]
	5
	25
	[1807.5]
	TBD5
	FDD
	IMD2
	Yes

	
	n78
	[3515]
	10
	50
	[3515]
	N/A
	TDD
	N/A
	

	
	3
	[1762.5]
	5
	25
	[1857.5]
	N/A
	FDD
	N/A
	No

	
	n78
	[3465]
	10
	50
	[3465]
	N/A
	TDD
	N/A
	

	NOTE 1:
Both of the transmitters shall be set min(+20 dBm, PCMAX_L,c) as defined in subclause 6.2.5A. In case Single UL is allowed and the UE only indicates support of “Single UL” the output power of the active UL shall be set at PCMAX_L,c or set to the maximum output power according to the UE power scaling capability.
NOTE 2:
RBSTART = 0 

NOTE 3:
This band is subject to IMD5 also which MSD is not specified.
NOTE 4:
Applicable only if operation with 4 antenna ports is supported in the band with carrier aggregation configured.
NOTE 5:
For UEs only indicating support of Single UL, this requirement is verified with non-simultaneous uplink transmissions on the E-UTRA and NR CGs 


7.3.2.2
Reference sensitivity exceptions for EN-DC in NR FR2
< end of changes >

