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	Summary of change:
	
<Lower MSD>
A new clause 7.3B.2.3.7 is added to introduce the requirements on Lower MSD for inter-band EN-DC within FR1. More explicitly, the lower-MSD capability classes are defined for a UE to report different levels of MSD performance. The conditions to indicate the [lowerMSD-r18] capability are also specified. And an informative note is added for RAN5 to reduce the conformance test burden.

<8Rx>

To introduce CA/DC requirements for 8Rx in TS 38.101-3.
· CA/DC 8Rx requirements
· The applicability of the number of Rx antennas for Rx requirements is updated to include 8Rx case.
· Add the desscription that the MSD in the applicable bands in CA/DC shall be increased by the absolute value of ΔRIB,8R.
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<Unchanged sections are omitted>
[bookmark: _Toc21351704][bookmark: _Toc29807286][bookmark: _Toc36649000][bookmark: _Toc36651725][bookmark: _Toc37256659][bookmark: _Toc37257000][bookmark: _Toc45890747][bookmark: _Toc45891971][bookmark: _Toc45892381][bookmark: _Toc45892791][bookmark: _Toc52353205][bookmark: _Toc53175028][bookmark: _Toc61378367][bookmark: _Toc61378842][bookmark: _Toc67954034][bookmark: _Toc68733701][bookmark: _Toc68785017][bookmark: _Toc76736977][bookmark: _Toc77241389][bookmark: _Toc77241894][bookmark: _Toc83743270][bookmark: _Toc83909791][bookmark: _Toc91071758]7.1	General
Unless otherwise stated the receiver characteristics are specified at the antenna connector(s) of the UE for the bands operating on frequency range 1 and over the air of the UE for the bands operating on frequency range 2. The requirements for frequency range 1 and frequency range 2 can be verified separately. For the carrier in frequency range 1, requirements can be verified with NR FR2 link disabled. For the carrier in frequency range 2, requirements can be verified in OTA mode with E-UTRA connecting to the network by OTA without calibration.
The requirements defined in this clause are the extra requirements compared with the single carrier requirements defined in TS 38.101-1 [2] and TS 38.101-2 [3].
Unless otherwise stated, the UL and DL reference measurement channels are the same with the configurations specified in TS 38.101-1 [2] and TS 38.101-2 [3].
Unless otherwise stated, requirements for NR receiver written in TS 38.101-1 [2] and TS 38.101-2 [3] apply and are assumed anchor agnostic. Requirements are verified under conditions where anchor resources do not interfere NR operation.
For intra-band EN-DC, the output power is configured as follows:
-	One E-UTRA uplink carrier with the output power set to 29 dB below PCMAX_L and the NR band whose downlink is being tested has its uplink carrier output power set to 4 dB below PCMAX_L,f,c.
-	One NR uplink carrier with the output power set to 29 dB below PCMAX_L,f,c and the E-UTRA band whose downlink is being tested has its uplink carrier output power set to 4 dB below PCMAX_L,c.
For the additional requirements for intra-band non-contiguous EN-DC of two sub-blocks, an in-gap test refers to the case when the interfering signal is located at a negative offset with respect to the assigned lowest channel frequency of the highest sub-block and located at a positive offset with respect to the assigned highest channel frequency of the lowest sub-block.
For the additional requirements for intra-band non-contiguous EN-DC of two sub-blocks, an out-of-gap test refers to the case when the interfering signal(s) is (are) located at a positive offset with respect to the assigned channel frequency of the highest carrier frequency or located at a negative offset with respect to the assigned channel frequency of the lowest carrier frequency.
For the additional requirements for intra-band non-contiguous EN-DC of two sub-blocks with channel bandwidth larger than or equal to 5 MHz, the existing adjacent channel selectivity requirements, in-band blocking requirements (for each case), and narrow band blocking requirements apply for in-gap tests only if the corresponding interferer frequency offsets with respect to the two measured carriers satisfy the following condition in relation to the sub-block gap size Wgap for at least one of the E-UTRA or NR sub-blocks, so that the interferer frequency position does not change the nature of the core requirement tested:
	Wgap ≥ 2∙|FInterferer (offset)| – BWChannel
For the E-UTRA sub-block, the FInterferer (offset), for a sub-block with a single component carrier is the interferer frequency offset with respect to carrier as specified in clause 7.5.1, clause 7.6.1 and clause 7.6.3 for the respective requirement in TS 36.101 [4] and BWChannel. FInterferer (offset) for the E-UTRA sub-block with two or more contiguous component carriers is the interference frequency offset with respect to the carrier adjacent to the gap is specified in clause 7.5.1A, 7.6.1A and 7.6.3A in TS 36.101 [4].
For the NR sub-block, the FInterferer (offset), for a sub-block with a single component carrier is the interferer frequency offset with respect to carrier as specified in clause 7.5.1, clause 7.6.1 and clause 7.6.3 for the respective requirement in TS 38.101-1 [2] and BWChannel.
The interferer frequency offsets for adjacent channel selectivity, each in-band blocking case and narrow-band blocking shall be tested separately with a single in-gap interferer at a time.
For sub-clauses with suffix A or B: the minimum requirements for band combinations including Band n41 also apply for the corresponding band combinations with Band n90 replacing Band n41 but with otherwise identical parameters. For brevity the said band combinations with Band n90 are not listed in the tables below but are covered by this specification.
For the requirements of FR1 in this clause, the UE shall be verified with four or eight Rx antenna ports and skip two Rx antenna ports requirements in operating bands where the UE is equipped with four or eight Rx antenna ports, the UE shall be verified with eight antenna ports and skip both two and four Rx antenna ports requirements in operating bands where the UE is equipped with eight Rx antenna ports unless UE is not supporting 8Rx ports for band(s) in band combination in which case those band(s) shall be verified with four Rx antenna ports in that band combination, otherwise, the UE shall be verified with two Rx antenna ports.
<Unchanged sections are omitted>
[bookmark: _Toc21351714][bookmark: _Toc29807296][bookmark: _Toc36649010][bookmark: _Toc36651735][bookmark: _Toc37256669][bookmark: _Toc37257010][bookmark: _Toc45890757][bookmark: _Toc45891981][bookmark: _Toc45892391][bookmark: _Toc45892801][bookmark: _Toc52353215][bookmark: _Toc53175038][bookmark: _Toc61378377][bookmark: _Toc61378852][bookmark: _Toc67954044][bookmark: _Toc68733711][bookmark: _Toc68785027][bookmark: _Toc76736987][bookmark: _Toc77241399][bookmark: _Toc77241904][bookmark: _Toc83743280][bookmark: _Toc83909801][bookmark: _Toc91071768]7.3B.1	General
For EN-DC, E-UTRA and NR single carrier, CA, and MIMO operation of REFSENS requirements defined in TS 38.101-1 [2], TS 38.101-2 [3] and TS 36.101 [4] apply to all downlink bands of EN-DC configurations listed in clause 5.5B, unless sensitivity degradation exception is allowed in this clause of this specification, clause 7.3 in TS 38.101-1 [2], clause 7.3 in TS 38.101-2 [3] or clause 7.3 in TS 36.101 [4]. Allowed exceptions specified in this clause of the specification, clause 7.3 in TS 38.101-1 [2], clause 7.3 in TS 38.101-2 [3] or clause 7.3 in TS 36.101 [4] also apply to any higher order EN-DC configuration combination containing one of the band combinations that exception is allowed for. Reference sensitivity exceptions are specified by applying maximum sensitivity degradation (MSD) into applicable REFSENS requirement. EN-DC REFSENS requirements shall be met for NR uplink transmissions using QPSK DFT-s-OFDM waveforms as defined in clause 7.3.2 [2]. Unless otherwise specified UL allocation uses the lowest SCS allowable for a given channel BW. Limits on configured maximum output power for the uplink according to clause 6.2B.4 shall apply.
In case of interband EN-DC the receiver REFSENS requirements in this clause do not apply for 1.4 and 3 MHz E-UTRA carriers. For the case of inter-band EN-DC with a single carrier per cell group and multi carrier per cell group, in addition to the E-UTRA and NR single carrier, CA, and MIMO operation of REFSENS requirements defined in TS 38.101-1 [2], TS 38.101-2 [3], and TS 36.101 [4], the REFSENS requirements specified therein also apply with both downlink carriers and both uplink carriers active unless sensitivity exceptions are allowed in this clause of this specification, clause 7.3 in TS 38.101-1 [2] or clause 7.3 in TS 36.101 [4]. 
For reference sensitivity exception test points where the specified carrier frequency does not correspond to a valid NR-ARFCN, the closest NR-ARFCN as specified in clause 5.4.2 applies.
[bookmark: OLE_LINK10]For operations with 4 or 8 Rx antenna ports in an E-UTRA band or 4Rx antenna ports in an NR band, the MSD in the applicable bands shall be increased by the absolute value of ΔRIB,4R in Table 7.3.1-1a or ΔRIB,8R in Table 7.3.1-1aa of TS 36.101[4] for the E-UTRA band or ΔRIB,4R in Table 7.3.2-2 or ΔRIB,8R in Table 7.3.2-2a of TS 38.101-1 for the NR band when MSD > 0.
NOTE:	For inter-band EN-DC, the reference sensitivity requirement with both uplink carriers active is allowed to be verified for only a single inter-band EN-DC configuration per NR band.
<Unchanged sections are omitted>
[bookmark: _Toc83580841][bookmark: _Toc84405350][bookmark: _Toc84413959]7.3B.2.3.7	Lower-MSD requirements for inter-band EN-DC within FR1
A UE can report better MSD performance than the minimum requirements as specified in clause 7.3B.2.3.1, 7.3B.2.3.2, 7.3B.2.3.4 and 7.3B.2.3.5 by [lowerMSD-r18] capability, except that the reporting for MSD caused by IMD with order higher than 5, IMD of UL intra-band CA or triple-beat is not supported in this release of the specification. The MSD performance after improvement is categorized into different lower-MSD capability classes, which are defined in Table 7.3A.7-1 of TS 38.101-1 [2].
The reported lower-MSD capability classes are subject to the same uplink/downlink configurations as defined for the minimum MSD requirements in clause 7.3B.2.3. If a UE can support more than one test points for a given REFSENS exception case, the reported lower-MSD capability class is applicable for the test point having the largest specified MSD value. Otherwise, it’s only applicable for the test point which can be supported by the UE. If one or multiple power classes are requested by the network, the UE can, if supported, report [lowerMSD-r18] capability for the requested power classes; otherwise, the UE shall report [lowerMSD-r18] capability for the highest supported power class for the given DC configuration.
The UE shall meet one of the following conditions in order to report [lowerMSD-r18] capability for a given REFSENS exception case:
· If the specified minimum requirement is tightly bounded by the range of a lower-MSD capability class (i.e, Thresholdi-1 < MSD ≤ Thresholdi, where i and (i-1) are two adjacent lower-MSD capability classes), the actual MSD shall be at least one-level lower (i.e., actual MSD ≤ Thresholdi-1); or 
· If the specified minimum requirement is larger than the maximum threshold (corresponding to lower-MSD capability class VIII), the actual MSD shall be no more than the maximum threshold.
Otherwise, the UE cannot report [lowerMSD-r18] capability for this REFSENS exception case.
If the special MSD type “ALL” is indicated in the [lowerMSD-r18] capability, the reporting conditions as specified above shall be met for each MSD type that has been specified in this release for the given DC configuration.
NOTE: 	The [lowerMSD-r18] capability is verified by reusing the MSD test point parameters and only replacing the minimum MSD requirement value by the threshold of the reported lower-MSD capability class. And, similar to the specified MSD, only the highest supported power class or the power class required by the certification/regulation body per UL configuration is verified.
<Unchanged sections are omitted>

