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Introduction
RAN4 received LS [1] from RAN1 related to the “single RF chain” condition for PRS/SRS CA which requires some discussion in RAN4. 
In this paper we will provide our views on “single RF chain” condition for PRS/SRS CA.
Discussion
In [2], RAN1 asks RAN4 to capture the “single RF chain” condition for PRS/SRS CA.
	[bookmark: _Hlk146029632]With regards to the following RAN4’s request, RAN1 kindly request RAN4 to capture the condition of single RF chain (same antenna) in RAN4’s specification as RAN1specifications do not have the definition for RF chain and antenna.


In our view, the condition is mainly related to the accuracy requirements for UE and gNB measurements. As discussed in SI phase, to achieve the coherent combining gain in aggregated measurement, two carriers with BW1 and BW2 should be transmitted and received in the same way as one carrier with BW1+BW2.  
For the Rx part, “single RF chain” is more requirement rather than condition. Our view is that this requirement can be reflected in the simulation assumption when deriving the accuracy requirements, i.e. no imperfection related to timing, frequency or phase error should be modeled in the simulation. If the device performing measurement uses different RF chains, there will be timing, frequency or phase error, and such a device is unlikely to meet the requirements defined under the ideal assumption. 
Proposal 1: To capture “single RF chain” assumption for Rx part, no imperfection related to timing, frequency or phase error should be considered when deriving the measurement accuracy.
For the Tx part, RAN4 can define “single RF chain” at Tx as a side condition for the measurement accuracy requirements. We noticed that RAN1 has defined below UE transmission behavior in 38.211 for PUSCH DMRS bundling, which is similar to PRS/SRS CA because both are trying to enable coherent combining. The difference is that DMRS bundling is for combining in time domain, while SRS/PRS CA frequency domain.
	If DM-RS bundling is applied to PUSCH and/or PUCCH repetitions and/or transport-block processing over multiple slots as described in clause 6.1.7 of [6, 38.214], the UE transmission shall be such that the channel over which a symbol on the antenna port used for uplink transmission is conveyed can be inferred from the channel over which another symbol on the same antenna port is conveyed if the two symbols are transmitted within the same actual time-domain window.


As the aggregated PRS/SRS resources would be in the same symbol but different PFL/carriers, we suggest to update the RAN1 assumption as follows, as the side condition for measurement accuracy requirements.
· For UE measurement: TRP transmission shall be such that the channel over which a symbol on the antenna port on one PFL for PRS transmission is conveyed can be inferred from the channel over which the same symbol on the antenna port on an aggregated PFL is conveyed
· For gNB measurement: UE transmission shall be such that the channel over which a symbol on the antenna port on one carrier for SRS transmission is conveyed can be inferred from the channel over which the same symbol on the antenna port on an aggregated carrier for SRS transmission is conveyed
Proposal 2: To capture “single RF chain” assumption for Tx part, RAN4 to define the following side conditions for the measurement accuracy requirements.
· The UE measurement accuracy requirements apply provided that channel over which a symbol on the antenna port on one PFL for PRS transmission is conveyed can be inferred from the channel over which the same symbol on the antenna port on an aggregated PFL is conveyed
· The gNB measurement accuracy requirements apply provided that the channel over which a symbol on the antenna port on one carrier for SRS transmission is conveyed can be inferred from the channel over which the same symbol on the antenna port on an aggregated carrier for SRS transmission is conveyed
Conclusions
In this paper we provided our views on “single RF chain” condition for PRS/SRS CA.
Proposal 1: To capture “single RF chain” assumption for Rx part, no imperfection related to timing, frequency or phase error should be considered when deriving the measurement accuracy.
Proposal 2: To capture “single RF chain” assumption for Tx part, RAN4 to define the following side conditions for the measurement accuracy requirements.
· The UE measurement accuracy requirements apply provided that channel over which a symbol on the antenna port on one PFL for PRS transmission is conveyed can be inferred from the channel over which the same symbol on the antenna port on an aggregated PFL is conveyed
· The gNB measurement accuracy requirements apply provided that the channel over which a symbol on the antenna port on one carrier for SRS transmission is conveyed can be inferred from the channel over which the same symbol on the antenna port on an aggregated carrier for SRS transmission is conveyed
As RAN1 has asked RAN4 to capture the condition of single RF chain (same antenna) in RAN4’s specification, we do not see strong need for a reply LS to RAN1. If companies prefer to inform RAN1 how RAN4 is going to capture the conditions, we are also fine and we provide a draft reply in the Annex.
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1. Overall Description:
RAN4 thanks RAN1 for the LS R1-2308449.

RAN4 discussed how to capture the condition of single RF chain (same antenna) in RAN4’s specification, and reached the following agreements.
· To capture “single RF chain” assumption for Rx part, no imperfection related to timing, frequency or phase error should be considered when deriving the measurement accuracy.
· To capture “single RF chain” assumption for Tx part, RAN4 to define the following side conditions for the measurement accuracy requirements.
· The UE measurement accuracy requirements apply provided that channel over which a symbol on the antenna port on one PFL for PRS transmission is conveyed can be inferred from the channel over which the same symbol on the antenna port on an aggregated PFL is conveyed
· 	The gNB measurement accuracy requirements apply provided that the channel over which a symbol on the antenna port on one carrier for SRS transmission is conveyed can be inferred from the channel over which the same symbol on the antenna port on an aggregated carrier for SRS transmission is conveyed

RAN4 respectfully asks RAN1 to take the above information into account. 

2. Actions:
To RAN1:
RAN4 respectfully asks RAN1 to take the above information into account. 

3. Date of Next TSG-RAN4 Meetings:
RAN WG4 Meeting #109				Nov 13 – Nov 17, 2023	         Chicago, US
RAN WG4 Meeting #110				Feb 26 – Mar 1, 2024	         Athens, Greece
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