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Introduction
In the RAN4#110bis meeting, one issue was raised in the contribution [1] to discuss whether MSD test configuration with intra-band UL CA should be reconsidered. And the way forward [2] was approved with the following issues to be further discussed.

	Proposal 1: Companies are encouraged to consider the following options for handling the MSD requirements resulting from intra-band contiguous UL CA configured with non-contiguous allocations:   

Option 1: No change from TR 38.862 guidelines 

Option 2: Do not consider all MSD requirements resulting from intra-band contiguous UL CA configured with non-contiguous allocations.

Option 3: Do not consider only the MSD requirements resulting from intra-band contiguous UL CA configured with 1RB+1RB allocations.

Proposal 2: If Option 2 or Option 3 in Proposal 1 would be considered, which release to start taking effect?   

Option 1: From earliest release where such MSD requirements have been specified. 

Option 2: Rel-18

Option 3: Rel-19

Proposal 3: Is there a need to introduce cross-band MSD requirements resulting from intra-band contiguous UL CA configured with fully allocated maximum aggregated BW?   

Option 1: Yes 

Option 2: No





[bookmark: _Hlk166521194]In last meeting, RAN4 also discuss the MSD for CA_n41C-n79A with UL intra-band CA_n41C. In this paper, we’d like to share our views on MSD test configuration for this special case between intra-band contiguous UL CA configured with 1RB+1RB allocations VS fully allocated maximum aggregated BW.
Discussion 
1RB+1RB allocations
For CA_n41C-n79A with UL intra-band CA_n41C, if RAN4 choose the 1RB+1RB allocations, it can be observed that since the UL aggressor signals are allocated with two discrete RBs, the whole interference distribution is also discrete with the corresponding frequency separation. Generally, that means only one piece of interferences will affect the DL victim channel bandwidth for a specific case.
For CA_n41C-n79A, only the highlighted interference (3F1-F2) will have an impact on the DL victim band n79.
In addition, the IMD interference will has the sharp characteristic which is the higher PSD, but the smaller spectrum width due to narrower aggressive signal (1RB+1RB). For 1RB+1RB cases, the number of impacted RB for the DL victim band may be 2 ~ 4 RBs.
Observation 1: the IMD interference will has the sharp characteristic which means the higher PSD, but the smaller spectrum width due to narrower aggressive signal (1RB+1RB). For 1RB+1RB cases, the number of impacted RB for the DL victim band may be 2 ~ 4 RBs.
For CA_n41C-n79A case, if we assume that 4 RBs or 8 RBs in n40 5MHz channel bandwidth will suffer serious interference from UL CA_n41C (1RB+1RB), but the other RBs are not, then we can get the following calculation results to compare the relationship between general REFSENS case and degraded cases based on Shannon's Theorem [C = alfa * B * log2(1+SINR_linearity)].
Table 2 The comparison between general REFSENS case and degraded cases based on Shannon's Theorem
	
	DL SINR
	Bandwidth
	Attenuation factor,  alfa
	Tput

	General REFSENS case
	-1dB
	106RB*360kHz
	representing implementation losses
	alfa * 360kHz * 89.4 > 95% Tput_max (Baseline)

	degraded case1
	-1dB
	102RB*360kHz
	representing implementation losses
	alfa * 360kHz * 86.03 < 95% Tput_max (Fail)

	degraded case3
	0dB
	102RB*360kHz
	representing implementation losses
	alfa * 360kHz * 102 > 95% Tput_max (Pass)

	degraded case4
	-1dB
	98RB*360kHz
	representing implementation losses
	alfa * 360kHz * 82.66 < 95% Tput_max (Fail)

	degraded case7
	0dB
	98RB*360kHz
	representing implementation losses
	alfa * 360kHz * 98 > 95% Tput_max (Pass)



Observation 2: for the MSD test configuration (UL 1RB+1RB), the number of impacted RBs in DL victim channel is very limited. Even if 8 RBs in DL victim channel are assumed to be useless, the REFSENS degradation will not be higher than 1dB for CA_n41C-n79A with UL intra-band CA_n41C.
Proposal 1: The REFSENS degradation will not be higher than 1dB for CA_n41C-n79A with UL intra-band CA_n41C for 1RB+1RB allocations.
fully allocated maximum aggregated BW
For CA_n41C-n79A with UL intra-band CA_n41C, if RAN4 choose the fully allocated maximum aggregated BW, the DL band n79 will not be affected by the 1st to 5th adjacent channel leakage of UL intra-band CA_n41C. Since the PA non-linearity noise (-130dBm/Hz) is lower enough and band n41 Tx filter performance at DL frequency range of band n79 can provide good rejection 45dB above. Thus, there is no need to specify MSD with fully allocated maximum aggregated BW for CA_n41C-n79A with UL intra-band CA_n41C.

Proposal 2: There is no need to specify MSD with fully allocated maximum aggregated BW for CA_n41C-n79A with UL intra-band CA_n41C.

Summary
Observation 1: the IMD interference will has the sharp characteristic which means the higher PSD, but the smaller spectrum width due to narrower aggressive signal (1RB+1RB). For 1RB+1RB cases, the number of impacted RB for the DL victim band may be 2 ~ 4 RBs.
Observation 2: for the MSD test configuration (UL 1RB+1RB), the number of impacted RBs in DL victim channel is very limited. Even if 8 RBs in DL victim channel are assumed to be useless, the REFSENS degradation will not be higher than 1dB for CA_n41C-n79A with UL intra-band CA_n41C.
Proposal 1: The REFSENS degradation will not be higher than 1dB for CA_n41C-n79A with UL intra-band CA_n41C for 1RB+1RB allocations.
Proposal 2: There is no need to specify MSD with fully allocated maximum aggregated BW for CA_n41C-n79A with UL intra-band CA_n41C.
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