
3GPP TSG-RAN WG4 Meeting #105
R4-2219038
Toulouse, France, November 14 – November 18, 2022
Agenda Item:
8.6.4.2
Source:
Xiaomi
Title:
Discussion on lower MSD signaling for inter-band CA/EN-DC/DC
Document for:
Approval
1 Introduction

In R18, the topic on the feasibility of lower MSD for inter-band CA/EN-DC/DC combinations is one of the targets for FR1 enhancement WI [1]. In the last meeting, it continues to be widely discussed and several initial agreements were captured in the WF [2] as follow. This contribution continues to discuss those open issues listed the WF.

	< Way forward >: 

Agreements：
· Purpose of study for MSD improvement is only for feasibility justification purpose to serve signaling design.

· No unified assumptions are needed for the evaluation of MSD improvement, e.g. reference architectures, antenna isolation, PCB isolation, component linearity, etc.

· MSD improvement is feasible.

· Optional lower MSD UE capability conditioned on what is intended for the signalling

FFS on design of signalling, including

Function of signalling

Granularity of signalling

· Use the following bullet as the starting point for granularity of the optional lower MSD UE capability

per victim band per MSD type per band combination

· One common capability report scheme should apply for all band combinations rather than only example BC


2 Discussion
2.1 Justification of lower MSD

In the last meeting, whether a specific value could be determined as an upper bound for lower MSD threshold(s) has been discussed, the options listed in the below.
	Below which absolute MSD value, the improved MSD can be reported regardless of the number of thresholds?
Option 1: ≤ 15dB
Option 2: ≤ 18dB
Option 3: up to NW decision
Option 4: FFS


From our perspective, the upper bound is needed. Because if the MSD for some band combinations after improving is still very high, the gain for the MSD improvement is small. And as the MSD in current spec is just the minimum requirement, it can be expected the actual UE in the market has better MSD. If there is no upper bound, the lower MSD signaling becomes meaningless as any UE could indicate this lower MSD capability. The other question is whether different upper bound is needed for different band combination? Theoretically speaking, it is necessary as different band combination facing different interference, it is unfair to have a same upper bound from UE implementation point of view. However, if different upper bound is defined for different band combination, the work load would be very high as we need to investigate the MSD improvement for specific band combination. Regarding the specific value, it we think it is better derived based on the available parameters for the most difficult band combination. Based on our evaluation in [3], even when antenna isolation is 20dB and PCB isolation is 80dB, the MSD value is still above 15dB for IMD2 for PC2 CA_n3-n78, therefore option 2 is more reasonable compare option 1.   
Observation 1: If there is no upper bound, the lower MSD signaling becomes meaningless as any UE could indicate this lower MSD capability.
Observation 2: Theoretically, it is unfair to have a same upper bound for different band combination from UE implementation point of view. However, if different upper bound is defined for different band combination, the work load would be very high as we need to investigate the MSD improvement for specific band combination.
Proposal 1: support to have a specific value as an upper bound for lower MSD threshold(s). Regarding the value, our preference is option 2 (18 dB).
2.2 Granularity of the optional lower MSD UE capability
In the last meeting, it was agreed use per victim band per MSD type per band combination as the starting point for granularity of the optional lower MSD UE capability. However, we think there are at least two issues need to be further discussed. The first one is how to understand the MSD type, whether different order should be considered as different MSD type?  The second one is the applicability of lower MSD capability for different power class, i.e. whether this capability is reported per power class. In what follows, we discuss these two issues.

The table below summarizes all the types of interference in current spec. For harmonic or harmonic mixing, though there are several orders in the spec, there is at most one order for a specific band combination. However, for IMD type, there may be up to 4 orders for a specific band combination. Therefore, for a specific band combination, if only IMD type is reported, which order of IMD type is indicated could not be distinguished from network. However, if all the orders need to be indicated, signaling overhead is high because at least 3bit is needed to indicate all the MSD type. Hence, in order to reduce the signaling overhead and considering the lowest order IMD is usually the worst case, it is proposed only the lowest order of IMD is considered.
	Harmonic


	Harmonic mixing


	Cross band isolation
	IMD

	 2nd, 3rd,4th, 5th
	UL1/DL3, UL2/DL3, UL3/DL2,UL1/DL5
	No order
	2nd IMD, 3rd IMD, 4th IMD, 5th IMD, 7th IMD


Observation 3: For a specific band combination, there is at most one order for harmonic or harmonic mixing. However, for IMD type, there may be up to 4 orders.
Proposal 2: if there are multiple orders of IMD for a specific band combination, only the lowest order of IMD improvement is considered to be reported.
Regarding the applicability of lower MSD capability for different power class, in our view, the lower MSD capability could be applicable for all power class such as PC1.5, PC2 and the default power class PC3, the question is whether this capability should be reported separately for each supported power class. Honestly speaking, that depends on how the network handle this UE capability. If the exact value or range of lower MSD is the deciding factor on network behaviour, it is better the capability is reported separately for each supported power class because the MSD for different power class is very different. However, if the exact value or range of lower MSD is not very important for network scheduling, we think only reporting the MSD improvement for the supported maximum power class is preferred from the reducing signalling overhead point of view. Furthermore, MSD is evaluated in the worst case where the interference directly falling into DL, but this is not always the case in the actual deployment.
Observation 4: Whether a lower MSD capability should be reported separately for each supported power class or not depends on how the network handle this capability.
3 Conclusion

In this paper, we provide our views on lower MSD signaling based on the agreed WF and make the following proposals:
Observation 1: If there is no upper bound, the lower MSD signaling becomes meaningless as any UE could indicate this lower MSD capability.

Observation 2: Theoretically, it is unfair to have a same upper bound for different band combination from UE implementation point of view. However, if different upper bound is defined for different band combination, the work load would be very high as we need to investigate the MSD improvement for specific band combination.
Proposal 1: support to have a specific value as an upper bound for lower MSD threshold(s). Regarding the value, our preference is option 2 (18 dB).
Observation 3: For a specific band combination, there is at most one order for harmonic or harmonic mixing. However, for IMD type, there may be up to 4 orders.
Proposal 2: if there are multiple orders of IMD for a specific band combination, only the lowest order of IMD improvement is considered to be reported.

Observation 4: Whether lower MSD capability is reported separately for each supported power class or not depends on how the network handle this capability.
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