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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] and this contribution is the continuation of this discussion. 
During RAN4#110 another WF [5] was agreed based on the discussion captured in [6]. The WF is included below for reference.
	<Way forward>:
-	Void Note 13 and Note 15 in Table 5.2A.2.1-1 and apply Note 9 to the corresponding band combinations.




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: _Toc163499110]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. 
This contribution further discusses suggestions for improvements to the Simultaneous Rx/Tx notes.
[bookmark: _Toc116995842]Discussion
Removal of redundant notes
TS 38.101-1 - Table 5.2A.2.1-1
As captured in the introduction a WF was agreed at RAN4#110 to reduce the number of notes in TS 38.101-1 - Table 5.2A.2.1-1 all related to Simultaneous Rx/Tx. This has been implemented in the draftCR R4-2405039 submitted for this meeting.
[bookmark: _Toc163499111]RAN4 shall agree draftCR R4-2405039 implementing the agreed WF from RAN4#110.
Additionally, it was noted when drafting draftCR R4-2405039 that Note 5 listed in the same table is not used in any configurations why it has also been voided. 
[bookmark: _Toc163499112]Note 5 in TS 38.101-1 - Table 5.2A.2.1-1 is not used and can be voided. 
[bookmark: _Toc163499113]RAN4 shall void Note 5 in TS 38.101-1 - Table 5.2A.2.1-1 as shown in draftCR R4-2405039.
The remaining redundant note as originally discussed based on the list in Table 1 is Note 7. When reviving the notes, it seems this is possible to cover with Note 9.
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.

	
	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.

	
	NOTE 13:	Simultaneous Rx/Tx capability for TDD combinations does not apply for UEs supporting band n48 with an n77 implementation.

	
	NOTE 15: Simultaneous Rx/Tx capability does not apply for UEs supporting CA_n46-n96. Same restrictions are applied when applicable NR CA configuration is part of a higher order configurations



[bookmark: _Toc163499114]The only redundant Note in TS 38.101-1 - Table 5.2A.2.1-1 after agreeing on draftCR R4-2405039 is Note 7.
From that perspective, it is suggested to also Void Note 7 and replace this with Note 9 where relevant.
[bookmark: _Toc159247978][bookmark: _Toc163499115]Void Note 7 in Table 5.2A.2.1-1 and apply Note 9 were used in the Table.
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.  
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. 
[bookmark: _Toc163499116]Strictly 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 when Note 1 has been applied.
[bookmark: _Toc163499117]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 simultaneous Rx/Tx capability supporting Note 1 the UE may fall subject to UL harmonic, harmonic mixing and cross-band interference so MSD requirements must be made.
If the Network configures the UE based on the reported simultaneous Rx/Tx capability supporting Note 9 the UE will never fall subject to self-interference, but the network is not mandated to use this signalling of the UE, and may schedule the UE with simultaneous Rx/Tx anyway as proponents has mentioned in the past the NW is not mandated to honour Note 5,7,9,13,15 so MSD requirements have anyway been defined.
Extracts from tables Table 5.2A.2.1-1 and Table 7.3A.4-4 of CA definitions and harmonic mixing are shown in the following to illustrate the persistent inconsistency in use of notes and captured requirements of MSD. 

[bookmark: _Hlk163498699]Table 5.2A.2.1-1
	CA_n40-n771
	n40, n77
	
	Harm mix at Note 1

	CA_n40-n781
	n40, n78
	
	Harm mix at Note 1

	CA_n41-n791,3
	n41, n79
	No
	No UL Harm, no Harm mix at Note 1

	CA_n78-n795
	n78, n79
	
	No UL Harm, no Harm mix at Note 5



Table 7.3A.4-4:
	n40
	n28
	20
	15
	100 (RBstart=0)
	20
	30.3
	NOTE 4
	UL1/DL3

	n41
	n5
	10
	15
	25 (RBstart=0)
	5
	24.3
	NOTE 4
	UL1/DL3

	n41
	n183
	5
	15
	25 (RBstart=0)
	5
	24.3
	NOTE 4
	UL1/DL3

	n41
	n183
	10
	15
	25 (RBstart=0)
	5
	24.3
	NOTE 4
	UL1/DL3

	n41
	n39
	10
	15
	25 (RBstart=0)
	5
	4.3
	NOTE 12
	UL3/DL4

	n41
	n39
	10
	15
	25 (RBstart=0)
	40
	0.8
	NOTE 12
	UL3/DL4

	n41
	n48
	10
	30
	24 (RBstart=0)
	10
	8.3
	NOTE 9
	UL4/DL3

	n41
	n48
	10
	30
	24 (RBstart=0)
	100
	0.4
	NOTE 9
	UL4/DL3

	n46
	n7
	5
	15
	12 (RBstart=0)
	5
	8.3
	NOTE 7
	UL1/DL2

	n77
	n40
	20
	30
	50 (RBstart=0)
	10
	10.4
	NOTE 2
	UL2/DL3

	n77
	n40
	20
	30
	50 (RBstart=0)
	100
	0.9
	NOTE 2
	UL2/DL3

	n77
	n41
	20
	30
	50 (RBstart=0)
	10
	10.4
	NOTE 2
	UL2/DL3

	n77
	n41
	20
	30
	50 (RBstart=0)
	100
	6.3
	NOTE 2
	UL2/DL3

	n78
	n28
	10
	15
	25 (RBstart=0)
	5
	31
	NOTE 5
	UL1/DL5

	n78
	n40
	20
	30
	50 (RBstart=0)
	5
	10.4
	NOTE 2
	UL2/DL3

	n78
	n40
	20
	30
	50 (RBstart=0)
	80
	4.5
	NOTE 2
	UL2/DL3

	n78
	n41
	20
	30
	50 (RBstart=0)
	10
	10.4
	NOTE 2
	UL2/DL3

	n78
	n41
	20
	30
	50 (RBstart=0)
	100
	6.3
	NOTE 2
	UL2/DL3

	n78
	n67
	10
	15
	25 (RBstart=0)
	5
	31
	NOTE 5
	UL1/DL5

	n78
	n67
	10
	15
	50 (RBstart=0)
	10
	28
	NOTE 5
	UL1/DL5

	n79
	n5
	10
	15
	25 (RBstart=0)
	5
	25
	NOTE 5
	UL1/DL5

	n79
	n8
	10
	15
	25 (RBstart=0)
	5
	25
	NOTE 5
	UL1/DL5

	n96
	n48
	5
	15
	25 (RBstart=0)
	5
	5.8
	NOTE 2
	UL2/DL3



[bookmark: _Toc163499118]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.
One could ask why this is even more important to clarify this and correct the specification. The reason is that the main source of new MSD requirements is following existing specification of same or similar band uses.
[bookmark: _Toc163499119]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 when RAN4 have a mutual understanding on when MSD is needed defined when different notes for Simultaneous Rx/Tx are applied then a review of the corresponding MSD definitions, if any, shall be conducted.
[bookmark: _Toc163499120]RAN4 shall come to agreement when MSD shall be defined, if needed, and when it can be omitted depending on the use of Simultaneous Rx/Tx Notes.
[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.
Proposal 1: RAN4 shall agree draftCR R4-2405039 implementing the agreed WF from RAN4#110.
Observation 2: Note 5 in TS 38.101-1 - Table 5.2A.2.1-1 is not used and can be voided.
Proposal 2: RAN4 shall void Note 5 in TS 38.101-1 - Table 5.2A.2.1-1 as shown in draftCR R4-2405039.
Observation 3: The only redundant Note in TS 38.101-1 - Table 5.2A.2.1-1 after agreeing on draftCR R4-2405039 is Note 7.
Proposal 3: Void Note 7 in Table 5.2A.2.1-1 and apply Note 9 were used in the Table.
Observation 4: 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 5: Currently there is ambiguity on when MSD needs to be defined together with simultaneous Rx/Tx.
Observation 6: 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 7: The main source of incorrect new MSD requirements is reuse of existing values which are captured wrongly or not even at all.
Proposal 4: RAN4 shall come to agreement when MSD shall be defined, if needed, and when it can be omitted depending on the use of Simultaneous Rx/Tx Notes.
[bookmark: _Toc116995849]
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