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[bookmark: _Toc116995841]Introduction
At RAN4#108bis a discussion was raised in [1] on the ambiguity of the conditional mandatory simultaneous Rx/Tx UE capability. This led to a WF being agreed in [2] which was further discussed in [3] at RAN4#109. Further discussion led to a WF [4] at RAN4#109. During RAN4#110 another WF [5] was agreed based on the discussion captured in [6]. The WF resulted in a draftCR [7] being endorsed.
An open issue from the previous proposals is related to Note 5 and Note 7 which is addresses further in this contribution.

For the sake of ease, we repeat some of the background of the discussion here.
Simultaneous Rx/Tx UE Capability 
Simultaneous Rx/Tx capability for inter-band CA, SUL and EN-DC band combinations was introduced from Rel-15. Specifically, for inter-band CA and EN-DC combinations, the capability is used for TDD-TDD and TDD-FDD band combinations. According to the description of the capability, it is conditional mandatory, and the condition is described in the field, i.e. indicated in the RAN4 spec which combinations should mandatorily support simultaneous Rx/Tx. For the combinations which have no such indication, the capability is optional, i.e. for UE supporting simultaneous Rx/Tx, the capability should be reported, otherwise, the capability is absent or not reported. Since the capability is important for network scheduling, it should be reported accurately.
[bookmark: _Toc159247971][bookmark: _Toc166073831]The Simultaneous Rx/Tx UE capability is conditionally mandatory and therefore it needs to be accurately noted in the RAN4 specification whether it is expected supported by the UE for a given band combination. 
[bookmark: _Toc116995842]Discussion
Redundant notes
TS 38.101-1 - Table 5.2A.2.1-1
As previous discussed the only really need from the RAN4 specification is to state whether or not a specific combination mandatory supports Simultaneous Rx/Tx UE capability. This is achieved with Note 1, as shown in Table 1, while Note 9 says the opposite that requirements do not apply when simultaneous Rx/Tx is scheduled. But what does it then mean when Note 9 is applied. That remains unclear and will be further discussed in section 2 of this contribution.
[bookmark: _Toc166073832]Strictly the only note needed in TS 38.101-1 is Note 1 telling if the UE has to mandatory support simultaneous Rx/Tx.

Table 1: Use of Notes in TS 38.101-1 related to simultaneous Rx/Tx
	Table 5.2A.2.1-1
	NOTE 1:	Applicable for UE supporting inter-band carrier aggregation with mandatory simultaneous Rx/Tx capability.

	
	NOTE 5:	For UEs supporting band n77, the minimum requirements apply only when there is non-simultaneous Rx/Tx operation between n78-n79 NR carriers. This restriction applies also for these carriers when applicable NR CA configuration is part of a higher order configuration.

	
	[bookmark: _Hlk166072150]NOTE 7:	The minimum requirements apply only when there is non-simultaneous Rx/Tx operation between n77-n78 or n77-n79 NR carriers. This restriction applies also for these carriers when applicable NR CA configuration is part of a higher order configuration.

	
	NOTE 9:	Only applicable for UE supporting inter-band carrier aggregation without simultaneous Rx/Tx.



When looking at Table 1 Note 5 and Note 7 semes to be trying to achieve the same thing. To restrict the applicability of the requirements for a band that supports both n77, n78 and/or n79 with simultaneous Rx/Tx operation between these.
[bookmark: _Toc166073833]Note 5 and Note 7 is related to the same bands and seems to try and achieve the same thing. 
It can be asked whether there is really a need for these notes as it seems that Note 9 can replace where this is used 
From that perspective, it is suggested to also Void Note 7 and replace this with Note 9 where relevant.
[bookmark: _Toc159247978][bookmark: _Toc166073834]RAN4 shall Void Note 5 and Note 7 in Table 5.2A.2.1-1 and apply Note 9 were used in the Table.
Regardless of whether proposal 1 can be agreed RAN4 shall at least discuss what it means that minimum requirements apply does not apply when there is simultaneous Rx/Tx operation. More precise which requirements should apply in this case as it now seems this is a loophole to avoid meeting any requirements should simultaneous Rx/Tx be configured.
[bookmark: _Toc166073835]RAN4 shall clarify what the meaning is of “The minimum requirements apply only when there is non-simultaneous Rx/Tx operation”.
MSD related to Simultaneous Rx/Tx
As described the Simultaneous Rx/Tx UE capability is conditionally mandatory meaning that the related signalling indicates whether a UE supports the corresponding band combinations. This is important information and has in some cases been used to either exclude or include the definition of MSD (i.e. Note 1 or Note 9).  
MSD requirements or not – that is the question!
Repeatedly RAN4 has discussed Notes for how and when to capture MSD requirements for TDD combinations. The reason is the ambiguity of the notes that serve only explanations of the UEs signalling requirements, whether the UE is mandated to signal Simultaneous Rx/Tx capabilities. 
As mentioned strictly speaking when reading the capability description, the only note needed in TS 38.101-1 is Note 1 telling if the UE has to mandatory support simultaneous Rx/Tx. However, Note 1, or any of the other notes related to simultaneous Rx/Tx, does not provide any guidance on MSD requirements. This has repeatedly resulted in flagging of missing MSD requirements regardless of which note from Table 1 has been applied.
[bookmark: _Toc166073836]Currently there is ambiguity on when MSD needs to be defined together with simultaneous Rx/Tx. 
If the Network configures the UE based on the reported mandatory simultaneous Rx/Tx capability with the indication of Note 1 the UE shall be able to operate with simultaneous Rx/Tx and may therefor fall subject to UL harmonic, harmonic mixing and cross-band interference so MSD requirements must be made.
[bookmark: _Toc166073837]When Note 1 is applied there should always be MSD, if needed, defined.
If the Network configures a UE with a configuration with Note 9 the UE only have no obligation to meet requirements if the network chooses to schedule simultaneous Rx/Tx. This does not mean that the UE will never fall subject to self-interference, so it is unclear why Note 9 have been used as an argument for not defining MSD.
[bookmark: _Toc166073838]Note 9 does not preclude the network to configures a UE with simultaneous Rx/Tx.
So, following the logic in the previous there should always be a MSD study and if needed the MSD should be defined as there otherwise would be no indication in the specification of issues with a specific band combination.   
[bookmark: _Toc166073839]Regardless of Note 1 or Note 9 is used for a specific band combination the network may schedule the UE with simultaneous Rx/Tx meaning MSD always in principle should studied and defined if needed. 
Studying 38.101-1 Table 5.2A.2.1-1 and Table 7.3A.4-4 of CA definitions and harmonic mixing it is clear that there is an inconsistency in use of notes and captured requirements of MSD. 
[bookmark: _Toc166073840]From observing MSD definitions currently in the specification, it is clear that inconsistency which can be traced to the use of Simultaneous Rx/Tx notes can be found.
Since the MSD definition related to simultaneous Rx/Tx is for the two band configurations it is even more important to ensure the specification is correct and the implications of simultaneous Rx/Tx notes is understood. The reason is that the main source of new MSD requirements is following existing specification of same or similar band uses. Meaning higher order combinations will copy MSD already defined and currently there are gabs and inconsistency leading to multiple errors propagating through out the specification.
[bookmark: _Toc166073841]The main source of incorrect new MSD requirements is reuse of existing values which are captured wrongly or not even at all.
From this it can be deducted that RAN4 needs to have a mutual understanding on when MSD is needed defined when different notes for Simultaneous Rx/Tx are applied. In specific if when Note 1 and Note 9 is applied 
[bookmark: _Toc166073842]RAN4 shall always conduct MSD study and if needed defined MSD when Note 1 for simultaneous Rx/Tx is used.
[bookmark: _Toc166073843]RAN4 shall always conduct MSD study and if needed defined MSD when Note 9 for simultaneous Rx/Tx is used.
[bookmark: _Toc116995848]Conclusion
In this contribution, we discuss suggestions for improving the use of notes related to Simultaneous Rx/Tx. The following Observations and Proposals were made:
Observation 1: The Simultaneous Rx/Tx UE capability is conditionally mandatory and therefore it needs to be accurately noted in the RAN4 specification whether it is expected supported by the UE for a given band combination.
Observation 2: Strictly the only note needed in TS 38.101-1 is Note 1 telling if the UE has to mandatory support simultaneous Rx/Tx.
Observation 3: Note 5 and Note 7 is related to the same bands and seems to try and achieve the same thing.
Proposal 1: RAN4 shall Void Note 5 and Note 7 in Table 5.2A.2.1-1 and apply Note 9 were used in the Table.
Proposal 2: RAN4 shall clarify what the meaning is of “The minimum requirements apply only when there is non-simultaneous Rx/Tx operation”.
Observation 4: Currently there is ambiguity on when MSD needs to be defined together with simultaneous Rx/Tx.
Observation 5: When Note 1 is applied there should always be MSD, if needed, defined.
Observation 6: Note 9 does not preclude the network to configures a UE with simultaneous Rx/Tx.
Observation 7: Regardless of Note 1 or Note 9 is used for a specific band combination the network may schedule the UE with simultaneous Rx/Tx meaning MSD always in principle should studied and defined if needed.
Observation 8: From observing MSD definitions currently in the specification, it is clear that inconsistency which can be traced to the use of Simultaneous Rx/Tx notes can be found.
Observation 9: The main source of incorrect new MSD requirements is reuse of existing values which are captured wrongly or not even at all.
Proposal 3: RAN4 shall always conduct MSD study and if needed defined MSD when Note 1 for simultaneous Rx/Tx is used.
Proposal 4: RAN4 shall always conduct MSD study and if needed defined MSD when Note 9 for simultaneous Rx/Tx is used.
[bookmark: _Toc116995849]
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