TSG-RAN Working Group 4 (Radio) meeting #107
R4-2309436
Incheon, Korea, 22th May 2023 – 26th May 2023

Source:
CHTTL
Title:
Discussion on the CBW and 4Rx support in the Lower MSD capability
Agenda item:
8.5.1.3.1
Document for:
Discussion
1. Introduction
The indication of improved lower MSD performance for harmonic, harmonic mixing, IMD and cross band isolation had been one of the topics in the WI of further RF requirements enhancement for NR and EN-DC in frequency range 1 [1]. Several aspects had been discussed during the last RAN4 meeting, and a WF on study for lower MSD was approved [2].

During the last RAN4 meeting, we proposed to include the aggressor UL and victim DL bandwidth information in the lower MSD capability report [3], however it is still FFS after the discussion. So we provide some further thoughts in this contribution.
In addition, some other aspects related to the information for the lower MSD capability are also identified in this contribution.
2. Discussion

During the last RAN4 meeting, whether to include the aggressor UL and victim DL bandwidth information in the capability report had been discussed, although there were several companies against to include it, some of the companies also commented that this information might be needed in some cases. And the recommended WF in [2] is to further study in the next meeting.
	Issue 1-2-2: Whether CBW of aggressor UL and victim DL should be reported for lower MSD capability

· Option 1: Yes (CHTTL, ZTE)
· Option 2: No (Samsung, Xiaomi, HW, vivo, Meta, Skyworks, QC, Apple, OPPO, AT&T)
· Option 3: Discuss together with conformance test (Samsung, Nokia)


· Recommended WF

 FFS in next meeting.


Meanwhile, there is another related sub-topic [2], sub-topic 1-6: Conformance test for lower MSD, where the potential misalignment between the channel BW setting of the MSD test point and the channel BWs that UE support is also discussed. The WF for this sub-topic is also FFS, but there was a related LS [4] on clarification of test configurations for CA/DC MSD requirements agreed.
In the next section, we jointly discussed the two topics above and provide our suggestion.
In addition, other aspects including MIMO layer support and signalling reduction are also provided.
2.1 Applicability of the aggressor UL and victim DL bandwidth for the Lower MSD capability
In our previous contribution in the last RAN4 meeting [3], we showed that currently some of the test points are not aligned with the worst case general rule due to the introduction of new minimum/largest channel BW. The victim DL channel BW should be appointed to the minimum channel BW for both the harmonic direct-hit and the cross-band isolation requirements; however there is approximately 10% of the 1st test point not aligned with the minimum channel BW. And around 15% of the 1st test point for the cross-band isolation requirements is not aligned with UL maximum channel BW based on the observation of the TS 38.101-1 V18.0.0. And if BCS4/5 or BCS with new minimum/largest channel BW is introduced in those combinations, some of the worst case scenario might also be changed.

Similar observation also appears in the discussion of the conformance test for lower MSD topic [4][5]. In the LS [4], the situation and a potential solution are provided, seeking for RAN5’s feedback.
The situation described in the LS [4]:
	For certain MSD mechanism of one band combination

1) UE supports the specified worst case configuration which corresponds to the largest MSD;

2) UE does not support the specified worst case configuration which corresponds to the largest MSD, but the second configuration (if specified) which is an optionally specified one;

3) UE does not support any of the specified configurations.


And the potential solution described in the LS [4]:
	For certain MSD mechanism of one band combination 

1) In case UE supports the specified worst case configuration which corresponds to the largest MSD, this specified worst case configuration is supposed to be selected for conformance test;

2) In case UE does not support the specified worst case configuration which corresponds to the largest MSD, but the second configuration (if specified) which is an optionally defined one, the specified second configuration is supposed be selected for conformance test;

3) In case UE does not support any of the specified configurations, the worst case configuration the UE supported itself for this band combination could be selected as test configuration and should conform to the largest MSD specified.


Though first and the second guideline are quite straightforward and reasonable, the third guideline might need to be carefully discussed. Since in guideline 3), the MSD will be tested with the configuration which is not originally designed for this MSD value, then this specified MSD value might be underestimated or overestimated for this configuration. So maybe we need to avoid the case 3) as much as possible when defining the MSD requirement.
Proposal 1: The following aspect should be considered when defining the MSD requirements.

- For NR CA, at least one of the test configurations should be compatible with all of the BCS.
- For EN-DC and NE-DC, at least one of the test configurations should be compatible with the mandatory channel bandwidth of each band.
Then back to the topic for the information needed in the Lower MSD capability, to resolve the possible misalignment when referring to the UL/DL BW configuration in the spec, and with consideration of minimizing the signalling overhead, we suggest to signal the aggressor UL and victim DL bandwidth information only when the referred MSD is not aligned with the worst case scenario of the UE.
Proposal 2:  Include the aggressor UL and victim DL bandwidth information in the lower MSD capability report when the following conditions are met.
- The referred MSD test configuration for the lower MSD is not aligned with the worst case scenario of the supported channel bandwidths of the UE.
If the UE does not provide the aggressor UL and victim DL bandwidth information, it means that following conditions are assumed by default.
- The aggressor UL and victim DL bandwidth is the minimum supported bandwidth of the corresponding band by the UE in the MSD report for the harmonic, harmonic mixing and the IMD.

- The aggressor UL is the maximum supported bandwidth of the corresponding band by the UE in the MSD report for the cross band isolation.

- The victim DL bandwidth is the minimum supported bandwidth of the corresponding band by the UE in the MSD report for the cross band isolation.

2.2 Applicability of the 4Rx support for the victim DL in the Lower MSD capability
Second, so far the group had not yet discussed the assumed number of Rx support for the victim DL in the lower MSD report. And in the specification, the MSD for operations with 4 Rx antenna ports is specified with an applicable offset value based on the general description in the general section 7.3A.1 of 38.101-1 and 7.3B.1 of 38.101-3. 
	For operations with 4 Rx antenna ports, the MSD in the applicable bands shall be increased by the absolute value of ΔRIB,4R in Table 7.3.2-2 when MSD > 0.


Based on above, it can be seen that the MSD values in the specification support both 2Rx and 4Rx operation on the victim DL bands, therefore, we also need to align the understanding in the lower MSD capability. Since the 4Rx operation might not be supported in all of the bands, maybe RAN4 need to discuss whether such information should be included in the MSD capability report or not.
Proposal 3:  Discuss whether the 2Rx/4Rx indication for the DL victim band is needed in the lower MSD capability report.

2.3 Other approaches for lower MSD capability reporting
During the last RAN4 meeting, other approaches for lower MSD capability reporting is also discussed as below.

	Sub-topic 1-7: Other approaches for lower MSD capability reporting

· Candidate options:
· Option 1: Report the ratio of MSD reduction to Tx power reduction (HW, Meta)
· Option 2: Report MSD = 0 dB region report (Nokia)
· Option 3: single-bit low-MSD indicator for a UE that all MSD types for this BC have been improved to above a threshold (HW, vivo, Samsung, Meta, [OPPO])

· Option 3a: A joint solution of one bit low MSD indication per BC with the per victim band per MSD type per band combination signaling, one bit low MSD indication can be used if all MSD types for this BC have been improved to above a threshold. (CHTTL)

· Option 3b: Single bit indication of small MSD capability (MSD <= [3]dB) can be reported to apply the improved MSD level by the high order IMD/harmonic problems (Meta)

· Option 4: Others (Skyworks, Ericsson, QC, Apple, ZTE, Xiaomi, AT&T, MTK)


Since the main approach for the per victim band per MSD type per band combination lower MSD combination needs to be settle down first, so probably in the upcoming meeting, we might not have time to discuss other approaches. But if time allows, we think one bit low MSD indication per BC can be considered to reduce the signalling overhead, since this option is also compatible with the main approach. Other options which seem not compatible with the main approach might need further discussion.
Proposal 4:  Further consider a joint solution to allow a one bit low MSD indication per BC to potentially reduce the signalling overhead. This indication can be used when all MSD types for this BC have been improved to above a threshold. Details can be further discussed.
3. Conclusion

Few proposals are made in this contribution. 
Proposal 1: The following aspect should be considered when defining the MSD requirements.

- For NR CA, at least one of the test configurations should be compatible with all of the BCS.

- For EN-DC and NE-DC, at least one of the test configurations should be compatible with the mandatory channel bandwidth of each band.

Proposal 2:  Include the aggressor UL and victim DL bandwidth information in the lower MSD capability report only when the following conditions are met.

- The referred MSD test configuration for the lower MSD is not aligned with the worst case scenario of the supported channel bandwidths of the UE. (i.e. the worst case scenario cannot be assumed.)
If the UE does not provide the aggressor UL and victim DL bandwidth information, it means that following conditions are assumed by default.

- The aggressor UL and victim DL bandwidth is the minimum supported bandwidth of the corresponding band by the UE in the MSD report for the harmonic, harmonic mixing and the IMD.

- The aggressor UL is the maximum supported bandwidth of the corresponding band by the UE in the MSD report for the cross band isolation.

- The victim DL bandwidth is the minimum supported bandwidth of the corresponding band by the UE in the MSD report for the cross band isolation.
Proposal 3:  Discuss whether the 2Rx/4Rx indication for the DL victim band is needed in the lower MSD capability report.

Proposal 4:  Further consider a joint solution to allow a one bit low MSD indication per BC to potentially reduce the signalling overhead. This indication can be used when all MSD types for this BC have been improved to above a threshold. Details can be further discussed.
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