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Introduction
At RAN4#95-e, it has been agreed in Way Forward (WF) [1] that only Single Switched Uplink operation or mandatory single uplink operation (SUO) is specified for DC_12_n71. This paper addresses the remaining open issues regarding network signaling, and implementation of SUO mandatory in the specifications. We discuss how Maximum Sensitivity Degradation (MSD) should be treated for intra-band EN-DC SUO mandatory or SUO allowed operation. Finally, due to restrictions to a single contribution per company per agenda item, this paper also discusses some combinations which have been erroneously declared eligible to SUO and require corrections.
Discussion
[bookmark: _Ref47539608]Allowed Single Uplink Operation
This section reminds the key principles of Dual Uplink vs SUO allowed as defined in TS38.101-3. The default mode of operation is Dual Uplink. SUO is only allowed if intermodulation interference to its own primary downlink channel bandwidth of PCell or PSCell when:
-  in the case when the intermodulation order is 2; or 
-  in the case when the intermodulation order is 3 for the combinations when both operating bands are between 450 MHz – 960 MHz or between 1427 MHz – 2690 MHz.

The UE is also allowed to request SUO for bands where emission requirements are difficult to meet. To indicate that, for certain band combinations, it does not support simultaneous UL transmissions as defined in TS 38.101-3, the UE may signal both “singleUL-Transmission” and “tdm-Pattern” messages.

However, it should be noted that, even if an EN-DC combination is defined as eligible to SUO allowed, it does not mean that all LTE/NR RF channel positions are eligible to SUO. SUO is allowed only for LTE/NR RF channel combinations for which a direct IMD2 or a direct IMD3 hit occurs to its own PCell or PsCell while fulfilling the above-mentioned SUO criteria. For all other RF channels, Dual Uplink operation is mandatory.

To illustrate this reminder, we use the example of DC_5_n66 for which SUO is allowed since a direct IMD2 hit occurs to band 5 DL carrier 886 MHz when n66 uplink is modulated at 1727 MHz and band 5 uplink is modulated at 841 MHz. For this combination of RF carrier frequencies, UE can be scheduled in TDM fashion. However, if band 5 is deployed at 830 (UL)/875(DL) MHz, the IMD2 no longer overlaps band 5 DL. For these channels, the UE must therefore support Dual Uplink transmissions.


Mandatory vs Allowed SUO
Certain EN-DC combinations are so “difficult” to support, that SUO becomes mandatory. The first combination specified as SUO mandatory was DC_3A_n3A in Rel’15, followed in Rel’16 by DC_(n)5AA [2], DC_(n)12AA [3] and now recently discussed DC_12A_n71A [1,4]. For these combinations, the “mandatory SUO” is captured with a table footnote entitled “Only single switched UL is supported” or “Only single switched UL is supported in Rel.15” for the case of DC_3A_n3A. While SUO Allowed is well defined in TS 38.101-3 sub-clause 5.5B.1, mandatory SUO is neither defined, nor is it specified how the network signaling messages should be handled. We therefore make the following proposals to address these missing requirements.

Proposal 1: A UE that supports an EN-DC band combination which has been defined as “Only single switched UL is supported” or also known as “SUO mandatory,” does not need to transmit signaling message “singleUL-Transmission” and signaling message “tdm-Pattern.” For such Band Combinations (BC), the network implicitly knows that the BC can only be supported in a TDM scheme and it is assumed that UE supports the “tdm-PatternConfig” as specified in TS 36.331.

There are two advantages to Proposal 1:	

1) It prevents adding/creating an additional/new signaling message, dedicated to BC where only single switched UL is supported; and
2) In case of a future release, where new generation “improved” UE architectures are able to support dual uplink transmissions in a BC that was previously defined as an SUO only BC, the BC definition may be simply changed from “SUO mandatory” to “SUO allowed.” This enables legacy UEs whose architecture cannot support dual uplink transmissions in these BC to continue operating in TDM scheme by using the existing signaling messages for all RF channels of the given BC. In other words, in such hypothetical cases, the legacy UEs would have to signal both “singleUL-Transmission” and “tdm-Pattern” messages.

Proposal 1 is an efficient solution that does not call for new signaling messages, while also ensuring future-proofing and ease of maintenance.

How to Capture Mandatory SUO in the Technical Specifications?
Considering we are at late stage of Release 16, for inter-band two bands Table 5.5B.4.1-1, we propose to indicate only Single Switched Uplink  is supported by adopting the previously agreed footnote approach for intra-band and inter-band 3,4,5,6 bands tables and introduce a new footnote. Core requirement text is presented in proposal 2, and table footnote concept illustrated in proposal 3. 

Proposal 2: Adopt following text addition to sub-clause 5.5B.1
“In the case of EN-DC or NE-DC configurations listed in tables of this clause for which only Single Switched Uplink  operation is supported, the UE does not need to indicate the capability of not supporting dual and triple uplink operation via signaling messages “singleUL-Transmission” and “tdm-Pattern.” For these band combinations, it is assumed that the UE supports “tdm-PatternConfig” as specified in TS 36.331, and the UE shall expect TDM operation for all RF channel combinations. Such band combinations are indicated by column “Single Uplink Allowed” with a footnote specifying “Only single switched UL is supported.” 

Proposal 3: For inter-band EN-DC (two bands) Table 5.5B.4.1-1 adopt footnote 14
Note 14: “Only single switched UL is supported”
Example of capture for DC_12A_n71A
Table 5.5B.4.1-1: Inter-band EN-DC configurations within FR1 (two bands)
	[bookmark: _Hlk516090533]EN-DC
configuration
	Uplink EN-DC
configuration
(NOTE 1)
	Single UL allowed

	DC_12A_n71A
	DC_12A_n71A
	Yes14

	NOTE 14:	Only single switched UL is supported.




MSD framework for intra-band SUO mandatory combinations
For intra-band EN-DC combinations where SUO is either allowed or SUO is mandatory, we believe the MSD approach adopted for DC_(n)5AA [2] and DC_(n)12AA [3] should be generalized and systematically adopted.

Proposal 4: For intra-band EN-DC where Single Switched Uplink only is specified or where Single Switched Uplink operation is allowed, MSD resulting from the intermodulation generated by the mixing products of the uplink wanted signal and its image shall be analyzed and specified. Examples can be found in [2,3].

Required Rel-16 SUO corrections
Proposal 5 below lists some required corrections to Release 16.4.0 Table 5.5B.4.1-1. The following band combinations do not meet the SUO allowed criteria summarized in section 2.1: DC_5A_n38A, DC_5A_n7A, DC_7A_n5A, DC_12A_n78A, DC_20A_n7A, DC_20A_n41A. Also two “Yes” remain in column “Single UL allowed.”

Proposal 5: adopt the following changes

	EN-DC
configuration
	Uplink EN-DC
configuration
(NOTE 1)
	Single UL allowed

	DC_1A_n3A
DC_1C_n3A
	DC_1A_n3A
DC_1C_n3A
	DC_1_n3

	DC_1A_n5A
	DC_1A_n5A
	No

	DC_1A_n7A
DC_1A_n7B
	DC_1A_n7A
	No

	DC_1A-1A_n7A
DC_1A-1A_n7B
	DC_1A_n7A
	No

	DC_1A_n8A
	DC_1A_n8A
	No

	DC_1A_n20A
	DC_1A_n20A
	No

	DC_1A_n28A
	DC_1A_n28A
	No

	DC_1A_n38A
DC_1C_n38A
	DC_1A_n38A
	No

	DC_1A_n40A
	DC_1A_n40A
	No

	DC_1A_n41A
	DC_1A_n41A
	No

	DC_1A_n50A
	DC_1A_n50A
	No

	DC_1A_n51A
	DC_1A_n51A
	No

	DC_1A_n71A
DC_1A_n71B
	DC_1A_n71A
	No

	DC_1A_n77A7
DC_1A_n77C7
	DC_1A_n77A
	DC_1_n77

	DC_1A_n77(2A)
	DC_1A_n77A
	DC_1_n77

	DC_1A_n78A7
DC_1A_n78C7
	DC_1A_n78A
	No

	DC_1A_n78(2A)7
	DC_1A_n78A
	No

	DC_1A_n79A7
DC_1A_n79C7
	DC_1A_n79A
	No

	DC_2A_n5A
	DC_2A_n5A
	No

	DC_2A-2A_n5A
	DC_2A_n5A
	No

	DC_2A_n7A
	DC_2A_n7A
	No

	DC_2A_n7(2A)
	DC_2A_n7A
	No

	DC_2A_n12A
	DC_2A_n12A
	No

	DC_2A_n38A
	DC_2A_n38A
	No

	DC_2A-2A_n38A
	DC_2A_n38A
	No

	DC_2A_n41A
DC_2A_n41C
DC_2C_n41A
	DC_2A_n41A
DC_2C_n41A
	No

	DC_2A-2A_n41A
DC_2A_n41(2A)
	DC_2A_n41A
	No

	DC_2A_n48A
DC_2A_n48B
	DC_2A_n48A
	No

	DC_2A_n66A
	DC_2A_n66A
	DC_2_n66

	DC_2A-2A_n66A
	DC_2A_n66A
	DC_2_n66

	DC_2A_n71A
DC_2A_n71B
DC_2C_n71A
	DC_2A_n71A
DC_2C_n71A
	No

	DC_2A-2A_n71A
	DC_2A_n71A
	No

	DC_2A_n78A
	DC_2A_n78A
	DC_2_n78

	DC_2A_n78(2A)
	DC_2A_n78A
	DC_2_n78

	DC_2A-2A_n78A
	DC_2A_n78A
	DC_2_n78

	DC_3A_n1A
DC_3C_n1A
	DC_3A_n1A
DC_3C_n1A
	DC_3_n1

	DC_3A-3A_n1A
	DC_3A_n1A
	DC_3_n1

	DC_3A_n5A
DC_3C_n5A
	DC_3A_n5A
DC_3C_n5A
	DC_3_n5

	DC_3A_n7A
DC_3A_n7B
DC_3C_n7A
DC_3C_n7B
	DC_3A_n7A
DC_3A_n7B
DC_3C_n7A
	No

	DC_3A-3A_n7A
DC_3A-3A_n7B
	DC_3A_n7A
	No

	DC_3A_n8A
	DC_3A_n8A
	No

	DC_3A_n20A
	DC_3A_n20A
	No

	DC_3A_n28A
DC_3C_n28A
	DC_3A_n28A
DC_3C_n28A
	No

	DC_3A_n34A
	DC_3A_n34A
	No

	DC_3A_n38A
DC_3C_n38A
	DC_3A_n38A
	No

	DC_3A_n40A
	DC_3A_n40A
	No

	DC_3A_n41A
DC_3C_n41A
	DC_3A_n41A
DC_3C_n41A
	DC_3_n41

	DC_3A_n50A
	DC_3A_n50A
	No

	DC_3A_n51A
	DC_3A_n51A
	No

	DC_3A_n71A
DC_3A_n71B
	DC_3A_n71A
	No

	DC_3A_n77A7
DC_3A_n77C7
	DC_3A_n77A
	DC_3_n77

	DC_3A_n77(2A)7
	DC_3A_n77A
	DC_3_n77

	DC_3A-3A_n77A
	DC_3A_n77A
	DC_3_n77

	DC_3A_n78A7
DC_3A_n78C7
DC_3C_n78A7
	DC_3A_n78A
	DC_3_n78

	DC_3A_n78(2A)7
DC_3C_n78(2A)7
	DC_3A_n78A
	DC_3_n78

	DC_3A-3A_n78A
	DC_3A_n78A
	DC_3_n78

	DC_3A_n79A7
DC_3A_n79C7
DC_3C_n79A7
	DC_3A_n79A
DC_3C_n79A
	No

	DC_4A_n38A
	DC_4A_n38A
	No

	DC_4A_n41A
	DC_4A_n41A
	No

	DC_4A_n78A
	DC_4A_n78A
	No

	DC_4A_n78(2A)
	DC_4A_n78A
	No

	DC_5A_n2A
DC_5B_n2A
	DC_5A_n2A
	No

	DC_5A-5A_n2A
	DC_5A_n2A
	No

	DC_5A_n7A
	DC_5A_n7A
	DC_5_n7No

	DC_5A_n7(2A)
	DC_5A_n7A
	NoDC_5_n7

	DC_5A_n12A
	DC_5A_n12A
	No

	DC_5A_n38A
	DC_5A_n38A
	NoDC_5_n38

	DC_5A_n40A
	DC_5A_n40A
	No

	DC_5A_n48A
DC_5A_n48B
	DC_5A_n48A
	No

	DC_5A_n66A
DC_5B_n66A
	DC_5A_n66A
	DC_5_n66

	DC_5A-5A_n66A
	DC_5A_n66A
	DC_5_n66

	DC_5A_n71A
	DC_5A_n71A
	No

	DC_5A_n78A7
	DC_5A_n78A
	No

	DC_5A_n78(2A)7
	DC_5A_n78A
	No

	DC_5A_n79A
	DC_5A_n79A
	No

	DC_7A_n1A
DC_7C_n1A
	DC_7A_n1A
DC_7C_n1A
	No

	DC_7A-7A_n1A
	DC_7A_n1A
	No

	DC_7A_n3A
DC_7C_n3A
	DC_7A_n3A
DC_7C_n3A
	No

	DC_7A_n5A
DC_7C_n5A
	DC_7A_n5A
DC_7C_n5A
	DC_7_n5

	DC_7A-7A_n5A
	DC_7A_n5A
	DC_7_n5

	DC_7A_n8A
	DC_7A_n8A
	No

	DC_7A-7A_n78A7
	DC_7A_n78A
	No

	DC_7A-7A_n78(2A)7
	DC_7A_n78A
	No

	DC_7A_n20A
	DC_7A_n20A
	No

	DC_7A_n28A
DC_7C_n28A
	DC_7A_n28A
DC_7C_n28A
	No

	DC_7A_n40A
	DC_7A_n40A
	YesDC_7_n40

	DC_7A_n51A
	DC_7A_n51A
	No

	DC_7A_n66A
DC_7C_n66A
	DC_7A_n66A
	No

	DC_7A-7A_n66A
	DC_7A_n66A
	No

	DC_7A_n71A
	DC_7A_n71A
	No

	DC_7A_n77A
	DC_7A_n77A
	No

	DC_7A-7A_n77A
	DC_7A_n77A
	No

	DC_7A_n78A7
DC_7C_n78A7
	DC_7A_n78A
DC_7C_n78A
	No

	DC_7A_n78(2A)7
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	DC_7A_n78A
DC_7C_n78A
	No

	DC_8A_n1A
	DC_8A_n1A
	No

	DC_8A_n3A
	DC_8A_n3A
	No

	DC_8A_n20A
	DC_8A_n20A
	DC_8_n20Yes

	DC_8A_n28A
	DC_8A_n28A
	No

	DC_8A_n34A
	DC_8A_n34A
	No

	DC_8A_n39A
	DC_8A_n39A
	No

	DC_8A_n40A7
	DC_8A_n40A
	No

	DC_8A_n41A
DC_8A_n41C
	DC_8A_n41A
	No

	DC_8A_n41(2A)
	DC_8A_n41A
	No

	DC_8A_n77A7
	DC_8A_n77A
	No

	DC_8A_n77(2A)7
	DC_8A_n77A
	No

	DC_8A_n78A7
	DC_8A_n78A
	No

	DC_8A_n79A7
DC_8A_n79C
	DC_8A_n79A
DC_8A_n79C
	No

	DC_8A_n93A
	DC_8A_n93A_ULSUP-TDM
	N/A

	DC_8A_n94A
	DC_8A_n94A_ULSUP-TDM
	N/A

	DC_11A_n3A
	DC_11A_n3A
	No

	DC_11A_n28A
	DC_11A_n28A
	No

	DC_11A_n77A7
	DC_11A_n77A
	No

	DC_11A_n77(2A)7
	DC_11A_n77A
	No

	DC_11A_n78A7
	DC_11A_n78A
	No

	DC_11A_n79A7
	DC_11A_n79A
	No

	DC_12A_n2A
	DC_12A_n2A
	No

	DC_12A_n5A
	DC_12A_n5A
	No

	DC_12A_n7A
DC_12A_n7(2A)
	DC_12A_n7A
	No

	DC_12A_n25A
	DC_12A_n25A
	No

	DC_12A_n38A
	DC_12A_n38A
	No

	DC_12A_n41A
	DC_12A_n41A
	No

	DC_12A_n66A
	DC_12A_n66A
	No

	DC_12A_n78A
DC_12A_n78(2A)
	DC_12A_n78A
	NoDC_12_n78

	DC_13A_n2A
	DC_13A_n2A
	No

	DC_13A_n5A
	DC_13A_n5A
	DC_13_n5

	DC_13A_n7A
DC_13A_n7(2A)
	DC_13A_n7A
	No

	DC_13A_n48A
DC_13A_n48B
	DC_13A_n48A
	No

	DC_13A_n66A
	DC_13A_n66A
	No

	DC_13A_n71A
	DC_13A_n71A
	No

	DC_13A_n78A
DC_13A_n78(2A)
	DC_13A_n78A
	No

	DC_14A_n2A
	DC_14A_n2A
	No

	DC_14A_n66A
	DC_14A_n66A
	No

	DC_18A_n3A
	DC_18A_n3A
	No

	DC_18A_n77A7
	DC_18A_n77A
	No

	DC_18A_n78A7
	DC_18A_n78A
	No

	DC_20A_n91A
	DC_20A_n91A_ULSUP-TDM
	N/A

	DC_20A_n92A
	DC_20A_n92A_ULSUP-TDM
	N/A

	DC_18A_n79A7
	DC_18A_n79A
	No

	DC_19A_n77A7
DC_19A_n77C7
	DC_19A_n77A
	No

	DC_19A_n78A7
DC_19A_n78C7
	DC_19A_n78A
	No

	DC_19A_n79A7
DC_19A_n79C7
	DC_19A_n79A
	No

	DC_20A_n1A
	DC_20A_n1A
	No

	DC_20A_n3A
	DC_20A_n3A
	No

	DC_20A_n7A
	DC_20A_n7A
	NoDC_20_n7

	DC_20A_n8A
	DC_20A_n8A
	DC_20_n8

	DC_20A_n28A8,10,11,13
	DC_20A_n28A
	No

	DC_20A_n38A
	DC_20A_n38A
	No

	DC_20A_n41A
	DC_20A_n41A
	NoDC_20_n41

	DC_20A_n50A
	DC_20A_n50A
	No

	DC_20A_n51A
	DC_20A_n51A
	No

	DC_20A_n77A7
	DC_20A_n77A
	No

	DC_20A_n78A7
	DC_20A_n78A
	No

	DC_20A_n78(2A)7
	DC_20A_n78A
	No

	DC_21A_n77A7
DC_21A_n77C7
	DC_21A_n77A
	No

	DC_21A_n78A7
DC_21A_n78C7
	DC_21A_n78A
	No

	DC_21A_n79A7
DC_21A_n79C7
	DC_21A_n79A
	No

	DC_25A_n41A
	DC_25A_n41A
	No

	DC_25A-25A_n41A
	DC_25A_n41A
	No

	DC_26A_n25A
	DC_26A_n25A
	No

	DC_26A_n41A
	DC_26A_n41A
	No

	DC_26A_n77A7
	DC_26A_n77A
	No

	DC_26A_n78A7
	DC_26A_n78A
	No

	DC_26A_n79A7
	DC_26A_n79A
	No

	DC_28A_n3A
	DC_28A_n3A
	No

	DC_28A_n5A8
	DC_28A_n5A
	No

	DC_28A_n7A
DC_28A_n7B
	DC_28A_n7A
DC_28A_n7B
	No

	DC_28A_n51A
	DC_28A_n51A
	No

	DC_28A_n8A
	DC_28A_n8A
	No

	DC_28A_n40A
	DC_28A_n40A
	No

	DC_28A_n41A
	DC_28A_n41A
	No

	DC_28A_n50A
	DC_28A_n50A
	No

	DC_28A_n77A7
DC_28A_n77C7
	DC_28A_n77A
	No

	DC_28A_n77(2A)7
	DC_28A_n77A
	No

	DC_28A_n78A7
DC_28A_n78C7
	DC_28A_n78A
	No

	DC_28A_n78(2A)
	DC_28A_n78A
	No

	DC_28A_n79A7
DC_28A_n79C7
	DC_28A_n79A
	No

	DC_30A_n2A
	DC_30A_n2A
	No

	DC_30A_n5A
	DC_30A_n5A
	No

	DC_30A_n66A
	DC_30A_n66A
	No

	DC_38A_n78A7
	DC_38A_n78A
	No

	DC_39A_n40A3
	DC_39A_n40A
	No

	DC_39A_n41A
DC_39C_n41A
	DC_39A_n41A
DC_39C_n41A
	No

	DC_39A_n78A5,7
	DC_39A_n78A
	No

	DC_39A_n79A7
DC_39A_n79C7
	DC_39A_n79A
	No

	DC_40A_n1A
	DC_40A_n1A
	No

	DC_40A_n41A3
DC_40C_n41A3
	DC_40A_n41A
	No

	DC_40A_n77A
	DC_40A_n77A
	No

	DC_40A_n78A
DC_40C_n78A
	DC_40A_n78A
DC_40C_n78A
	No

	DC_40A_n79A7,12
DC_40C_n79A7,12
	DC_40A_n79A
	No

	DC_41A_n3A
DC_41C_n3A
	DC_41A_n3A
DC_41C_n3A
	No

	DC_41A_n28A
DC_41C_n28A
	DC_41A_n28A
DC_41C_n28A
	No

	DC_41A_n77A
DC_41C_n77A
	DC_41A_n77A
DC_41C_n77A
	No

	DC_41A_n77(2A)
DC_41C_n77(2A)
	DC_41A_n77A
DC_41C_n77A
	No

	DC_41A_n78A
DC_41C_n78A
DC_41D_n78A
	DC_41A_n78A
DC_41C_n78A
	No

	DC_41A_n78(2A)
DC_41C_n78(2A)
	DC_41A_n78A
DC_41C_n78A
	No

	DC_41A_n79A6,7
DC_41A_n79C6,7
DC_41C_n79A6,7
	DC_41A_n79A
DC_41C_n79A
	No

	DC_42A_n28A
DC_42C_n28A
	DC_42A_n28A
DC_42C_n28A
	No

	DC_42A_n51A
	DC_42A_n51A
	No

	DC_42A_n77A3,4,9,11
DC_42A_n77C3,4,9,11
DC_42C_n77A3,4,9,11
DC_42C_n77C3,4,9,11
DC_42D_n77A3,4,9,11
DC_42D_n77C
DC_42E_n77A3,4,9,11
DC_42E_n77C
	N/A
	N/A

	DC_42A_n77(2A)3,4,9,11
DC_42C_n77(2A)3,4,9,11
	N/A
	N/A

	DC_42A_n78A3,4,9,11
DC_42A_n78C3,4,9,11
DC_42C_n78A3,4,9,11
DC_42C_n78C3,4,9,11
DC_42D_n78A3,4,9,11
DC_42D_n78C
DC_42E_n78A3,4,9,11
DC_42E_n78C
	N/A
	N/A

	DC_42A_n79A9
DC_42A_n79C9
DC_42C_n79A9
DC_42C_n79C9
DC_42D_n79A9
DC_42D_n79C
DC_42E_n79A9
DC_42E_n79C
	N/A
	N/A

	DC_46A_n78A2
DC_46C_n78A2
DC_46D_n78A2
DC_46E_n78A2
	N/A
	N/A

	DC_48A_n5A
	DC_48A_n5A
	No

	DC_48A_n12A
	DC_48A_n12A
	No

	DC_48A_n66A
	DC_48A_n66A
	No

	DC_48A_n71A
DC_48B_n71A
DC_48C_n71A
DC_48D_n71A
	DC_48A_n71A
	No

	DC_48A-48A_n71A
DC_48A-48A-48A_n71A
	DC_48A_n71A
	No

	DC_66A_n2A
	DC_66A_n2A
	DC_66_n2

	DC_66A-66A_n2A
	DC_66A_n2A
	DC_66_n2

	DC_66A_n5A
DC_66B_n5A
DC_66C_n5A
	DC_66A_n5A
	DC_66_n5

	DC_66A-66A_n5A
DC_66A-66A-66A_n5A
	DC_66A_n5A
	DC_66_n5

	DC_66A_n7A
DC_66A-66A_n7A
DC_66A_n7(2A)
DC_66A-66A_n7(2A)
	DC_66A_n7A
	No

	DC_66A_n12A
	DC_66A_n12A
	No

	DC_66A_n25A
	DC_66A_n25A
	DC_66_n25

	DC_66A_n38A
	DC_66A_n38A
	No

	DC_66A-66A_n38A
	DC_66A_n38A
	No

	DC_66A_n41A
DC_66A_n41C
	DC_66A_n41A
	No

	DC_66A_n41(2A)
	DC_66A_n41A
	No

	DC_66A_n48A
DC_66A_n48B
	DC_66A_n48A
	No

	DC_66A-66A_n48A
DC_66A-66A_n48B
	DC_66A_n48A
	No

	DC_66A_n71A
DC_66C_n71A
DC_66A_n71B
	DC_66A_n71A
	No

	DC_66A-66A_n71A
	DC_66A-66A_n71A
	DC_66A-66A_n71A

	DC_66A_n78A
	DC_66A_n78A
	No

	DC_66A_n78(2A)
	DC_66A_n78A
	No

	DC_66A-66A_n78A
	DC_66A_n78A
	No

	DC_66A-66A_n78(2A)
	DC_66A_n78A
	No

	DC_71A_n5A
	DC_71A_n5A
	No

	DC_71A_n38A
	DC_71A_n38A
	No

	DC_71A_n48A
	DC_71A_n48A
	

	DC_71A_n66A
	DC_71A_n66A
	No

	DC_71A_n78A
	DC_71A_n78A
	No

	NOTE 1:	Uplink EN-DC configurations are the configurations supported by the present release of specifications.
NOTE 2:	Restricted to E-UTRA operation when inter-band carrier aggregation is configured. The downlink operating band for Band 46 is paired with the uplink operating band (external E-UTRA band) of the carrier aggregation configuration that is supporting the configured Pcell.
NOTE 3: 	The minimum requirements apply only when there is non-simultaneous Tx/Rx operation between E-UTRA and NR carriers. This restriction applies also for these carriers when applicable EN-DC configuration is part of a higher order EN-DC configuration.
NOTE 4: 	The minimum requirements for intra-band contiguous or non-contiguous EN-DC apply. The intra-band requirements also apply for these carriers when applicable EN-DC configuration is a subset of a higher order EN-DC configuration.
NOTE 5:	The frequency range above 3600 MHz for Band n78 is not used in this combination.
NOTE 6:	The frequency range below 2506 MHz for Band 41 is not used in this combination.
NOTE 7:	Applicable for UE supporting inter-band EN-DC with mandatory simultaneous Rx/Tx capability.
NOTE 8:	The frequency range in band n28 is restricted for this band combination to 703 - 733 MHz for the UL and 758-788 MHz for the DL.
NOTE 9:	The combination is not used alone as fall back mode of other band combinations in which UL in Band 42 is not used.
NOTE 10:	The maximum power spectral density imbalance between downlink carriers is within 6 dB. 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 11:	The minimum requirements for inter-band EN-DC apply when the maximum power spectral density imbalance between downlink carriers is within 6 dB. 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 12:	Applicable for frequency range above 4800 MHz for Band n79 in this combination.
NOTE 13:	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.




Conclusion
In this contribution we address WF [1] network signaling issues and ways to capture mandatory Single Switched Uplink  operation in the core requirement specifications with Proposal 1,2,3:

Proposal 1: A UE that supports an EN-DC band combination which has been defined as “Only single switched UL is supported” or also known as “SUO mandatory, does not need to transmit signaling message “singleUL-Transmission” and signaling message “tdm-Pattern.” For such Band Combinations (BC), the network implicitly knows that the BC can only be supported in a TDM scheme and it is assumed that the UE supports the “tdm-PatternConfig” as specified in TS 36.331.

Proposal 2: Adopt following text addition to sub-clause 5.5B.1
“In the case of EN-DC or NE-DC configurations listed in tables of this clause for which only Single Switched Uplink operation is supported, the UE does not need to indicate the capability of not supporting dual and triple uplink operation via signaling messages “singleUL-Transmission” and “tdm-Pattern.” For these band combinations, it is assumed that the UE supports “tdm-PatternConfig” as specified in TS 36.331, and the UE shall expect TDM operation for all RF channel combinations. Such band combinations are indicated by column “Single Uplink Allowed” with a footnote specifying “Only single switched UL is supported.” 

Proposal 3: For inter-band EN-DC (two bands) Table 5.5B.4.1-1 adopt footnote 14
Note 14: “Only single switched UL is supported”
Example of capture for DC_12A_n71A
Table 5.5B.4.1-1: Inter-band EN-DC configurations within FR1 (two bands)
	EN-DC
configuration
	Uplink EN-DC
configuration
(NOTE 1)
	Single UL allowed

	DC_12A_n71A
	DC_12A_n71A
	Yes14

	NOTE 14:	Only single switched UL is supported.



We also propose to generalize the approach presented in [2] and [3] to specify MSD in the case of intra-band EN-DC operation when SUO is either mandatory or allowed.

Proposal 4: For intra-band EN-DC where Single Switched Uplink only is specified or where Single Switched Uplink  operation is allowed, MSD resulting from the intermodulation generated by the mixing products of the uplink wanted signal and its image shall be analyzed and specified. Examples can be found in [2,3].

In proposal 5, we present corrections to Table 5.5B.4.1-1 where SUO should not be allowed for DC_5A_n38A, DC_5A_n7A, DC_7A_n5A, DC_12A_n78A, DC_20A_n7A, DC_20A_n41A and where two “Yes” are present.

References
[1]		R4-2008459, WF on single UL for DC_12_n71, Huawei, HiSilicon, 3GPP TSG-RAN WG4 Meeting #95-e.

[2] 	R4-2005123, TP for TR37.716-11-11: UE MSD requirements for DC_(n)5AA, MediaTek Inc, 3GPP TSG-RAN WG4 Meeting #94-e-Bis,

[3] 	R4-2005124, TP for TR37.716-11-11: UE MSD requirements for DC_(n)12AA, MediaTek Inc, 3GPP TSG-RAN WG4 Meeting #94-e-Bis.

[4] 	R4-2008135, DC_12_n71 Single Uplink Operation, Skyworks Solutions Inc., 3GPP TSG-RAN WG4 Meeting #95-e.

3GPP
