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1	Introduction 

In an effort of striving to simplify the RAN4 specifications and reduce test burden on reference sensitivity exceptions (MSD) requirements for inter-band combinations due to UL harmonic interference, Rx harmonic mixing, and cross-band interference which were originally specified for all supported DL channel bandwidths, RAN4 had agreed to reduce the MSD test points from up to 15 down to a maximum of 2 test points [1], with the justification that the intended test coverage would not be impacted. Among the two MSD test points, one has always been selected as the worst-case MSD scenario, the other is either requested by band combination proponent, or as a complementary test point in case the worst-case MSD test configuration may not be supported by some UEs. Nonetheless, one concern was still raised that for UE supporting only certain bandwidth combination set (BCS), it might be possible that the UE supports only one or even none of the two test point bandwidth configurations. In RAN4 #106bis-e meeting, RAN4 sent an LS to RAN5 to seek for guidance on the three scenarios for supporting the two specified MSD test configurations due to the above concern [2]. In the reply LS from RAN5 in this meeting [3], RAN5 responded that there would be no concern on the first and second scenarios where UE supports either the worst-case MSD test configuration or the complementary test configuration. However, for the third scenario where UE supports none of the test configurations, RAN5 confirmed that it would not be feasible to test UE self-declared worst-case MSD test configuration while conforming to the specified largest MSD as proposed RAN4. RAN5 further advised that “to enable testing in scenario 3, some additional clarifications would be needed in TS 38.101-1 e.g, in form of a note indicating which requirement to apply in such cases.”

In this contribution, we share our view on how to handle scenario 3 and propose if UE supports neither of the specified MSD test configurations, the MSD verification can be waived.                                   
2 Discussion

With regard to the concerning scenario 3 in RAN5 reply LS on CA/DC MSD requirements [3] where UE supports neither of the MSD test configurations, our first impression is that such scenario would be very rare as all the specified per band channel bandwidths in FR1 are mandatory to be supported except for the newly introduced bandwidths which would also become mandatory in later releases. The caviar is that UE may not always support BCS4 or BCS5 and there might still the possibility that the bandwidth combinations in MSD test points are not supported by certain UE.        

Observation 1: As all the specified per band channel bandwidths in FR1 are mandatory to be supported except for the newly introduced bandwidths, scenario 3 for UE not supporting any MSD test configurations would be very rare.

Observation 2: As a UE may not always support BCS4 or BCS5, there might still the possibility that the bandwidth combinations in MSD test points are not supported by the UE.

On the other hand, from the MSD mechanism perspective, for UL harmonic interference and Rx harmonic mixing, the worst-case MSD always occurs at the lowest channel bandwidth for both victim DL carrier and aggressor UL carrier. Since it is very unlikely a UE would not support the lowest DL and UL CBWs, for UL harmonic interference and Rx harmonic mixing, the worst-case MSD test configurations should be supported. For cross-band interference, the worst-case MSD typically happens at the maximum CBW of the aggressor UL, for example, for CA_n1-n41, the cross-band interference MSD test configuration is specified with 100MHz (maximum CBW) for n41 UL as aggressor and 5MHz (minimum CBW) for n1 DL as victim. The maximum UL CBW could potentially be not supported in a combination due to digital baseband processing capability. However, since cross-band interference requires only one UL aggressor, if a UE is mandatory to support 100MHz as a single band, technically it should also support 100MHz in a single UL combination.  

Observation 3: For UL harmonic interference and Rx harmonic mixing, the worst-case MSD always occurs at the lowest channel bandwidth for both victim DL carrier and aggressor UL carrier.

Observation 4: It is very unlikely a UE would not support the lowest DL and UL CBWs, therefore, for UL harmonic interference and Rx harmonic mixing, the worst-case MSD test configurations should normally be supported.

Observation 5: For cross-band interference, the worst-case MSD typically happens at the maximum CBW of the aggressor UL.

Observation 6: Since cross-band interference requires only one UL aggressor, if a UE is mandatory to support 100MHz as a single band, technically it should also support 100MHz in a single UL combination.

Nonetheless, in a rare case that a UE indeed does not support the specified MSD test configuration, in our view, it would not mean the RF requirement for the combination is completely not verified if the specified MSD is not tested. Like in many RF requirements verifications, MSD is meant to verify the RF components performance, such as PA linearity, LNA linearity, front-end filter/multiplexer isolation, and passive component linearity which are also verified in single-band operation via out-of-band emission requirements, spurious emission requirements, out-of-band blocking requirements, etc. Therefore, it would not be detrimental to the operation of the band combination if the specified MSD is not tested. On the other hand, we do not see much value of UE self-declared MSD test configuration if MSD is not defined or is only required to conform with the specified largest MSD, not only that the requirement could potentially be much relaxed, the efforts on making the clarification in both RAN4 and RAN5 specifications on how to verify the UE self-declared MSD test configuration could be substantial and unjustified.

Observation 7: MSD is meant to verify the UE RF components performance, such as PA linearity, LNA linearity, front-end filter/multiplexer isolation, and passive component linearity which are also verified in single-band operation via out-of-band emission requirements, spurious emission requirements, out-of-band blocking requirements, etc.

Observation 8: There is not much value of UE self-declared MSD test configuration if MSD is not defined or is only required to conform with the specified largest MSD.

Based on the above assessments, we propose if the specified MSD test configurations are not supported by UE due to the BCS limitation, the corresponding MSD verification can be waived.      

Proposal 1: If the specified MSD test configurations are not supported by UE due to the BCS limitation, the corresponding MSD verification can be waived.

If Proposal 1 can be agreed by RAN4, we propose to send a reply LS to RAN5 to inform RAN5 on RAN4’s decision to waive the MSD verification if none of the specified MSD test configurations are supported by UE.

Proposal 2: Upon the agreement of Proposal 1, send a reply LS to RAN5 on RAN4’s decision to waive the MSD verification if none of the specified MSD test configurations are supported by UE.        

A draft reply LS is attached at the end of this contribution for consideration.
3	Conclusion

In this contribution, we share our view on how to handle the scenario 3 in RAN5 reply LS and propose if UE supports neither of the specified MSD test configurations, the MSD verification can be waived.                                   

Observation 1: As all the specified per band channel bandwidths in FR1 are mandatory to be supported except for the newly introduced bandwidths, scenario 3 for UE not supporting any MSD test configurations would be very rare.

Observation 2: As a UE may not always support BCS4 or BCS5, there might still the possibility that the bandwidth combinations in MSD test points are not supported by the UE.

Observation 3: For UL harmonic interference and Rx harmonic mixing, the worst-case MSD always occurs at the lowest channel bandwidth for both victim DL carrier and aggressor UL carrier.

Observation 4: It is very unlikely a UE would not support the lowest DL and UL CBWs, therefore, for UL harmonic interference and Rx harmonic mixing, the worst-case MSD test configurations should normally be supported.

Observation 5: For cross-band interference, the worst-case MSD typically happens at the maximum CBW of the aggressor UL.

Observation 6: Since cross-band interference requires only one UL aggressor, if a UE is mandatory to support 100MHz as a single band, technically it should also support 100MHz in a single UL combination.

Observation 7: MSD is meant to verify the UE RF components performance, such as PA linearity, LNA linearity, front-end filter/multiplexer isolation, and passive component linearity which are also verified in single-band operation via out-of-band emission requirements, spurious emission requirements, out-of-band blocking requirements, etc.

Observation 8: There is not much value of UE self-declared MSD test configuration if MSD is not defined or is only required to conform with the specified largest MSD.

Proposal 1: If the specified MSD test configurations are not supported by UE due to the BCS limitation, the corresponding MSD verification can be waived.

Proposal 2: Upon the agreement of Proposal 1, send a reply LS to RAN5 on RAN4’s decision to waive the MSD verification if none of the specified MSD test configurations are supported by UE.
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1. Overall Description:

RAN4 thanks RAN5’s response on the three scenarios with regard to the test configurations of CA/DC MSD requirements as described in RAN4 LS (R4-2306591). For scenario 3, it can be understood by RAN4 that having RAN5 define conformance tests for a requirement that does not exist in TS38.101-1 would not be feasible. Considering the rarity of scenario 3 and MSD requirements are meant to test UE RF components performance which can also be verified via single-band RF requirements under the same band combination, RAN4 has agreed that if the specified MSD test configurations are not supported by UE, the corresponding MSD verification can be waived.        
           
2. Actions:
To: 3GPP TSG RAN WG2
RAN4 respectfully asks RAN5 to take RAN4’s agreement on CA/DC MSD requirements into consideration for UE conformance tests.

3. Date of Next TSG-RAN WG4 Meetings:
3GPP RAN4 #108bis-e 					October 9th – 13th, 2023		        		Xiamen, China
3GPP RAN4 #109							Nov 13th – 17th, 2023					   	Chicago, USA
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