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Introduction
During post #96-e meeting discussions, it was proposed to make SUL test cases optional for a RedCap UE. To further understand the feasibility of this approach, test case analysis with focus on reference sensitivity has been carried out and presented in this paper.
Discussion
As per 38.101-1 [2]:
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An interpretation of 7.1I in [2] could be that REFSENS from 7.3I may also apply to 7.3C, reference sensitivity for SUL. The content and analysis of this paper is based on this interpretation, to find out if this is testable.
In 7.3I.2 [2], the REFSENS values comes with side conditions, for example a RedCap UE equipped with 2 Rx antenna ports shall be met with uplink transmission bandwidth less than or equal to that specified in Table 7.3.2-3. As per 7.1I, it is not specified whether the REFSENS side conditions in 7.3I applies along with the REFSENS values.
Observation 1: As per 7.1I, it is not specified whether the REFSENS side conditions in 7.3I applies along with the REFSENS values.
Proposal 1: Ask RAN4 to clarify if REFSENS side conditions in 7.3I applies when testing the requirements in section 7 for a RedCAp UE.

[bookmark: _Hlk118450856]As per 7.3I.2 in [2] for a RedCap UE equipped with 1 Rx antenna ports, reference sensitivity for 2Rx antenna ports in Table 7.3.2-1a and in Table 7.3.2-1b shall be modified by the amount given in ΔR1R in Table 7.3I.2-1 for the applicable operating bands. Table 7.3I.2-1 specifies ΔR1R for TDD bands and FDD bands but not the combination of FDD/TDD and SUL band. In other words, the sensitivity allowance is unknow for a 1 Rx RedCap UE for any operating band combination for SUL. 
Observation 2: Sensitivity allowance is unknow for 1 Rx RedCap UE for any operating band combination for SUL.
Proposal 2: Ask RAN4 for clarification of applicability of Table 7.3I.2-1 for SUL band combination.

As per snippet from 5.5C in 38.101-1[2]:
Table 5.5C-1: Supported channel bandwidths per SUL band combination
	SUL configuration
	NR Band
	Channel bandwidth (MHz) (NOTE 1)
	Bandwidth combination set

	SUL_n24A-n99A
	n24
	5, 10
	0

	
	n99
	5, 10
	



As per 5.2C in 38.101-1 [2]:
[bookmark: _Hlk116373663] Table 5.2C-1: Operating band combination for SUL in FR1
	NR Band combination for SUL
	NR Band
(Table 5.2-1)

	SUL_n24-n992
	n24, n99

	SUL_n41-n802
	n41, n80

	SUL_n41-n812
	n41, n81

	SUL_n41-n832
	n41, n83

	[bookmark: OLE_LINK82]SUL_n41-n952
	n41, n95

	SUL_n41-n972
	n41, n97

	[bookmark: OLE_LINK83][bookmark: OLE_LINK84]SUL_n41-n982
	n41, n98

	SUL_n41-n992
	n41, n99

	SUL_n48-n992
	n48, n99

	SUL_n77-n802
	n77, n80

	SUL_n77-n842
	n77, n84

	SUL_n77-n992
	n77, n99

	SUL_n78-n802
	n78, n80

	SUL_n78-n812
	n78, n81

	SUL_n78-n822
	n78, n82

	SUL_n78-n832
	n78, n83

	SUL_n78-n842
	n78, n84

	SUL_n78-n862
	n78, n86

	SUL_n79-n802
	n79, n80

	SUL_n79-n812
	n79, n81

	SUL_n79-n832
	n79, n83

	SUL_n79-n842
	n79, n84

	[bookmark: OLE_LINK85]SUL_n79-n952
	n79, n95

	[bookmark: OLE_LINK86]SUL_n79-n972
	n79, n97

	[bookmark: OLE_LINK87]SUL_n79-n982
	n79, n98

	NOTE 1:	If a UE is configured with both NR UL and NR SUL carriers in a cell, the switching time between NR UL carrier and NR SUL carrier is 0 us.
NOTE 2:	For UE supporting SUL band combination simultaneous Rx/Tx capability is mandatory.



Taking an example of band combination SUL_n24-n99. As per NOTE 2 in Table 5.2C-1 [2] above, simultaneous Rx/Tx capability is mandatory for this band combination. A RedCap UE could be of type HD-FDD [1], i.e. no support of simultaneous Rx/Tx.
Observation 3: No SUL band combination is applicable for a RedCap HD-FDD UE. A HD-FDD RedCap UE is untestable in SUL band combination.
Proposal 3: Ask RAN4 for clarification on the applicability of Table 5.2C-1 in [2] for RedCap UE.

As per 7.3I.2 in 38.101-1 [2]:
[image: ]
As can be seen in the table above, only REFSENS values for FDD and TDD operating bands are defined for RedCap UE with 1 Rx antenna port. REFSENS for any SUL band combination, for example SUL_n24_n99, is missing and the reference sensitivity requirement is unknown for RedCap UE in SUL band combination. The same applies for a RedCap UE with 2 Rx antenna port as per table 7.3I.2-2 in [2].
Observation 4: REFSENS is unspecified for a RedCap UE in SUL band combination.
Proposal 4: Ask RAN4 for clarification of REFSENS requirement for RedCap UE in SUL band combination.

1. Conclusion
Observation 1: As per 7.1I, it is not specified whether the REFSENS side conditions in 7.3I applies along with the REFSENS values.
Proposal 1: Ask RAN4 to clarify if REFSENS side conditions in 7.3I in [2] applies when testing the requirements in section 7 for a RedCap UE.
Observation 2: Sensitivity allowance is unknow for 1 Rx RedCap UE for any operating band combination for SUL.
Proposal 2: Ask RAN4 for clarification of applicability of Table 7.3I.2-1 in [2] for SUL band combination.
Observation 3: No SUL band combination is applicable for a RedCap HD-FDD UE. A HD-FDD RedCap UE is untestable in SUL band combination.
Proposal 3: Ask RAN4 for clarification on the applicability of Table 5.2C-1 in [2] for RedCap UE.
Observation 4: REFSENS is unspecified for a RedCap UE in SUL band combination.
Proposal 4: Ask RAN4 for clarification of REFSENS requirement for RedCap UE in SUL band combination.
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7.11  General

For a Redcap UE the requirements in Section 7 shall be verified with the channel bandwidth up to 20MHz and
REFSENS specified in clause 7.31
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7.3l Reference sensitivity for RedCap

7311 General

The reference sensitivity power level REFSENS is the minimum mean power applied to each one of the UE antenna
ports for all UE categories, at which the throughput shall meet or exceed the requirements for the specified reference
‘measurement channel.

7.31.2  Reference sensitivity power level

For a RedCap UE equipped with 2 Rx antenna ports, the throughput shall be > 95 % of the maximum throughput of the
reference measurement channels as specified in Annexes A 222, A32 and A 3 3 (with one sided dynamic OCNG
Pattern OP.1 FDD/TDD for the DL-signal as described in Annex A 5.1.1/A.5.2 1) with parameters specified in Table

7.3.2-1a and Table 7.3.2-1b for the applicable operating bands. The reference sensitivity (REFSENS) requirement
specified for
and, for FDD bands, with the Tx-Rx separation as defined in clause 5.4.4 for
the applicable band and UE channel bandwidth.
The
reference sensitivity (REFSENS) requirement specified for a RedCap UE equipped with 1 Rx antenna ports shall be met

with uplink transmission bandwidth less than or equal to that specified in Table 7.3.2-3 and, for FDD bands, with the
Tx-Rx separation as defined in clause 5.4.4 for the applicable band and UE channel bandwidth.

Table 7.31.2-1: Single antenna port reference sensitivity allowance AR

Gperating band Channel bandwidth (MHz) ARyx (dB)
5,10, 15, 20 25
5 25
10,15, 20 30

For a RedCap UE equipped with 2 Rx antenna ports operating in HD-FDD mode, reference sensitivity for 2Rx antenna
ports in Table 7.31.2-2 shall be met with uplink transmission bandwidth less than or equal to that specified in Table
73124
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Table 7. D-FDD RedCap UE with 1 Rx antenna port reference sensitivity
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