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1  Introduction 
The WI [1] objective is to introduce requirements for simultaneous Rx-Tx for certain band combinations. The WF [2] encourages companies to further discuss the implementation challenges of CA_n40A-n41A with simultaneous Rx-Tx and MIMO operation.
2  Discussion
The WI [1] features a list of band combinations which are under investigation for non-synchronized scenario and specifying applicable requirements for simultaneous Rx-Tx operation. According to TS38.101-1 clause 7.2 a UE is required to feature a minimum of four Rx antenna ports for band n41. This requirement applies if n41 is configured as standalone band or if n41 is part of a band combination. Due to near proximity of n40 and n41, those bands are typically grouped together using the same antenna switch to reduce implementation complexity and number of required antennas. 
To tackle the implementation challenges RAN4 discusses several options and captured them in WF[2]. For reference the options are provided below:
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In case of non-simultaneous Rx-Tx it is possible to share antennas between n40 and n41 as uplink and downlink transmission never occurs at the same time for both bands. However, in case of simultaneous Rx-Tx between n40 and n41 it is challenging to share antennas for uplink and downlink as filter isolation is marginal due to the close frequency separation of the two bands. Additionally, it is challenging to optimize and achieve the required performance for all the required antennas over the entire frequency of n40 and n41. If an implementation is done for simultaneous Rx/Tx then separate antennas are needed to cover the frequency range. Integrating additional antennas for this frequency range might not be an issue for FWA/CPE type devices but it is a challenging task for handhelds due to the small form factor.
Regarding option 1c, the relaxation for carrier aggregation with simultaneous Rx-Tx between n40 and n41 can be implemented by introducing a new note to Table 7.3.2-1b. The note specifies the relaxation for handheld devices only. The proposal can be found below:
	Table 7.3.2-1b: Two antenna port reference sensitivity QPSK PREFSENS for TDD, SDL and FDD with variable duplex operation bands
	[bookmark: _Hlk78840377]Operating band / SCS / Channel bandwidth / REFSENS

	Operating band
	SCS
kHz
	Channel bandwidth (MHz)
	REFSENS (dBm)8
	Duplex Mode

	…

	

	n40
	15
	5, 10, 15, 20, 25, 30, 40, 50
	-100 + 10log10(NRB/25)
	TDD

	
	30
	10, 15, 20, 25, 30, 40, 50, 60, 70, 80, 90, 100
	-97.1 + 10log10(NRB/24)
	

	
	60
	10, 15, 20, 25, 30, 40, 50, 60, 70, 80, 90, 100
	-97.5 + 10log10(NRB/11)
	

	n411,11, n901,11
	15
	5, 10, 15, 20, 25, 30, 35, 40, 45, 50
	-94.8 + 10log10(NRB/52)
	TDD

	
	30
	10, 15, 20, 25, 30, 35, 40, 45, 50, 60, 70, 80, 90, 100
	-95.1 + 10log10(NRB/24)
	

	
	60
	10, 15, 20, 25, 30, 35, 40, 45, 50, 60, 70, 80, 90, 100
	-95.5 + 10log10(NRB/11)
	

	…

	NOTE 1:	Four Rx antenna ports shall be the baseline for this operating band except for two Rx vehicular UE. Four Rx antenna ports for RedCap UE is not supported for this operating band.
NOTE 2:	The transmitter shall be set to PUMAX as defined in clause 6.2.4.
NOTE 3:	Void
NOTE 4:	The requirement is modified by -0.5 dB when the assigned UE channel bandwidth is confined within 3300 - 3800 MHz.
NOTE 5:	For these bandwidths, the minimum requirements are restricted to operation when carrier is configured as a downlink carrier part of CA configuration.
NOTE 6:	Void
NOTE 7:	For SDL bands, the reference sensitivity requirements shall be verified by inter-band CA combinations with SDL band, which are supported by UE.
NOTE 8:	The REFSENS value is rounded to the nearest number down to one decimal point. “NRB” in REFSENS formula is the maximum transmission bandwidth configuration as defined in Table 5.3.2-1.
NOTE 9:	Void.
NOTE 10:	A UE may implement two RX antenna ports for band n104 when conditions are met. The exact conditions are FFS.
Note 11:   Four Rx antenna ports are not mandatory for this band when carrier aggregation with band n40 and simultaneous Rx-Tx operation is configured. This relaxation does not apply to FWA form factor devices.








Proposal 1: Preference is option 1c from WF R4-2306547 as it would result into considerable reduced implementation complexity for CA_n40A-n41A due to the lower number of required antennas.
The <Way forward 2-2> encourages further discussion on scheduling restriction. In case antenna optimization is required for carrier aggregation with bands typically grouped together, achieving all the necessary performance requirements for both bands (in this case n40 and n41) when carrier aggregation, simultaneous Rx-Tx and additional UE features (such as SRS antenna switching) needs to be supported is challenging. It is therefore supported to discuss scheduling restrictions.
Proposal 2: Further discuss the scheduling restrictions for SRS antenna switching.
3  Conclusions
This contribution provides considerations on simultaneous Rx-Tx for CA_n40A-n41A. The following observations and proposal are made:
Proposal 1: Preference is option 1c from WF R4-2306547 as it would result into considerable reduced implementation complexity for CA_n40A-n41A due to the lower number of required antennas.
Proposal 2: Further discuss the scheduling restrictions for SRS antenna switching.
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Topic 2: Simultaneous Rx-Tx and MIMO/SRS-AS for CA_n40-n41

*  Proposal 1: Discuss the following options and implications for simultaneous Rx-Tx and MIMO with CA_n40-n41:

= Option 1b: A new optional signalling could be introduced to indicate that a UE supporting MIMO and simultancous
Rx/Tx cannot support both features at the same time for a specific combination.
o MediaTek
= Option Ic: Relax the 4Rx requirement of n41 if carrier aggregation is configured with band n40 and simultancous

Rx-Tx. This relaxation would only be applicable to handheld devices and allow improved performance of
simultaneous Rx-Tx together with MIMO operation on band n40 and n41.

o Apple, Huawei

e Proposal 2 (MediaTck): For CA_nd0A-n41A, UE is not expected to enable UL MIMO/TxD or SRS antenna switching at
the same time when enabling simultancous Rx/Tx operation

o MediaTek

e Proposal 3: Extend the scope of LS [1] to ask clarifications on SRS-AS scheduling restrictions or even on disabling SRS-
AS [3] to TDD-TDD band combinations (c.g., CA_n40-n41) with simultancous RxTx operation.

o Skyworks, Qualcomm, Huawei

<Way forward 2-1>: For UE supporting CA_n40A-n41A with simultancous Rx/Tx together with MIMO operation on band n40
and ndl
e Further discussion in the next mecting

< Way forward 2-2>: Scheduling restriction for SRS antenna switching when UE indicates txSwitchlmpactToR as clarified in LS
to RANT [R4-2303633] is also applicable for TDD-TDD band combinations (e.g. CA_n40-n41) in simultancous Rx/Tx operation
o FFS on spec impact
e The affected TDD-TDD band combination should be studied case by case




