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1. Introduction
In RAN4 #107, simultaneous Rx/Tx operation for CA_n40-n41 was extensively discussed and MSD due to cross band when enabling simultaneous Rx/Tx operation had been agreed. The contribution provides continue discussion on the remaining requirements for simultaneous Rx/Tx operation for CA_n40-n41
2. Discussion
In the WF[1] agreed in RAN4#106-bis-e, the issue on simultaneous Rx-Tx and MIMO/SRS-AS for CA_n40-n41 were left for further discussion:
· 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 simultaneous Rx/Tx cannot support both features at the same time for a specific combination.
· Option 1c: Relax the 4Rx requirement of n41 if carrier aggregation is configured with band n40 and simultaneous 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.
· Proposal 2 (MediaTek): For CA_n40A-n41A, UE is not expected to enable UL MIMO/TxD or SRS antenna switching at the same time when enabling simultaneous Rx/Tx operation
· 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 (e.g., CA_n40-n41) with simultaneous RxTx operation.
It has been discussed UE implementation concerns on antenna configurations in last RAN4 meeting but no consensus was reached. Due to limited space for antenna design, there’s trade off that not all antennas can support full frequency range of all supported bands. In general, there’s less margin on transmit TRP requirement then receiving TIS requirements. UE may configure sharing antenna architecture on CA_n40-n41 if UL/DL pattern are synchronized. When the simultaneous RxTx is required for the combo, it may require separate-antenna architecture to fulfil requirements that six high-band antennas would be needed. Another aspect is to consider UE implementation, some UE may have shared RX path for CA_n40-n41 (ex, shared external LNA) when UL/DL are synchronized for the two bands. It would also require a larger number of external LNA if simultaneous RX/TX operation is required.
Observation 1: UR RF front-end architecture would be different if supporting simultaneous Rx/Tx capability on TDD-TDD CA where the TDD bands are in close-in frequency group that were usually implemented with sharing antenna and Rx LNA architecture
Observation 2: The agreed TP in [2] adopts separate antenna architecture for MSD characterization.
Observation 3: It would require more quantity of antennas and external LNAs to support such TDD-TDD CA with simultaneous Rx/Tx capability 
Relaxing the 4Rx requirement to 2Rx requirement of n41 if carrier aggregation is configured with band n40 with simultaneous Rx-Tx operation is also helpful to address UE implementation concerns. In our view option 1c could be agreeable.
There may also be some other features such as UL MIMO/TxD, SRS antenna switching and Tx switching need to be supported simultaneously. In our initial estimation, we found it is difficult to have all antennas to meet design requirements on both transmission and receiving of all the supporting bands and MRDC/NRDC combinations fulfil multiple UE capability at the same time. Relaxation on the quantity of antennas would be a feasible approach. Referring existing signalling on SRS antenna switching:
	srs-TxSwitch, srs-TxSwitch-v1610
Defines whether UE supports SRS for DL CSI acquisition as defined in clause 6.2.1.2 of TS 38.214 [12]. The capability signalling comprises of the following parameters:
-	supportedSRS-TxPortSwitch indicates SRS Tx port switching pattern supported by the UE, which is mandatory with capability signaling. The indicated UE antenna switching capability of ′xTyR′ corresponds to a UE, capable of SRS transmission on ′x′ antenna ports over total of ′y′ antennas, where ′y′ corresponds to all or subset of UE receive antennas, where 2T4R is two pairs of antennas. supportedSRS-TxPortSwitch-v1610, which is optional to report, indicates downgrading configuration of SRS Tx port switching pattern. If the UE indicates the support of downgrading configuration of SRS Tx port switching pattern using supportedSRS-TxPortSwitch-v1610, the UE shall report the values for this as below, based on what is reported in supportedSRS-TxPortSwitch.
	supportedSRS-TxPortSwitch
	supportedSRS-TxPortSwitch-v1610

	t1r2
	t1r1-t1r2

	t1r4
	t1r1-t1r2-t1r4

	t2r4
	t1r1-t1r2-t2r2-t2r4

	t2r2
	t1r1-t2r2

	t4r4
	t1r1-t2r2-t4r4

	t1r4-t2r4
	t1r1-t1r2-t2r2-t1r4-t2r4



-	txSwitchImpactToRx indicates the entry number of the first-listed band with UL (see NOTE) in the band combination that affects this DL, which is mandatory with capability signaling;
-	txSwitchWithAnotherBand indicates the entry number of the first-listed band with UL (see NOTE) in the band combination that switches together with this UL, which is mandatory with capability signaling.
For txSwitchImpactToRx and txSwitchWithAnotherBand, value 1 means first entry, value 2 means second entry and so on. All DL and UL that switch together indicate the same entry number.
The entry number is the band entry number in a band combination. The UE is restricted not to include fallback band combinations for the purpose of indicating different SRS antenna switching capabilities.

NOTE:	The first-listed band with UL includes a band associated with FeatureSetUplinkId set to 0 corresponding to the support of SRS-SwitchingTimeNR.
	BC
	FD
	N/A
	N/A


srs-TxSwitch, srs-TxSwitch-v1610 is the IE reported per BC. The existing signalling allows UE report its supporting on SRS antenna switching configurations for single band and the band under BC separately.
Observation 4: The existing capability signalling allows UE to report different configurations of SRS-AS under single band operation and under higher order band cofiguration.
With above observations we have following proposal:
Proposal 1: To accommodate different UE implementations, relax the 4Rx requirement to 2Rx requirement of n41 if carrier aggregation is configured with band n40 and simultaneous Rx-Tx. 
· Same relaxation also applies on SUL_n41-n97.
· This relaxation would only be applicable to handheld devices

3. Conclusion
Observation 1: UR RF front-end architecture would be different if supporting simultaneous Rx/Tx capability on TDD-TDD CA where the TDD bands are in close-in frequency group that were usually implemented with sharing antenna and Rx LNA architecture
Observation 2: The agreed TP in [2] adopts separate antenna architecture for MSD characterization.
Observation 3: It would require more quantity of antennas and external LNAs to support such TDD-TDD CA with simultaneous Rx/Tx capability 
Observation 4: The existing capability signalling allows UE to report different configurations of SRS-AS under single band operation and under higher order band configuration.
Proposal 1: To accommodate different UE implementations, relax the 4Rx requirement to 2Rx requirement of n41 if carrier aggregation is configured with band n40 and simultaneous Rx-Tx. 
· Same relaxation also applies on SUL_n41-n97.
· This relaxation would only be applicable to handheld devices
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