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Introduction
Briefly introduce background, the scope of this summary (e.g. list of treated agenda items).
The contributions for the following agenda items are summarised in this document:
4.14 NR CA band combinations with two SUL cells in Rel-18 (1)
4.15 Rel-18 band combinations for concurrent operation of NR/LTE Uu bands/band combinations and one NR/LTE V2X PC5 band (1)
4.23 Rel-18 downlink interruption for NR and EN-DC band combinations at dynamic Tx switching (3)
4.24 Additional NR bands for UL-MIMO in Rel-18 (9)
4.25 Adding new NR FDD bands for RedCap in Rel-18 (2)
4.26 Adding new channel bandwidth(s) support to existing NR bands (4)
4.27 Simultaneous Rx/Tx inter-band combinations for NR CA/DC, NR SUL and LTE/NR DC in Rel-18 (4)
6.2 Additional LTE bands for UE categories M1/M2/NB1/NB2 in Rel-18 (0)

Topic #1: NR CA band combinations with two SUL cells in Rel-18
Main technical topic overview. The structure can be done based on sub-agenda basis. 
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2315177
	CMCC
	Draft CR for 38.101-1 Add delta RIB requirements for CA_n78C_n84A-n89A



The moderator can suggest a limited number of papers which could be presented.
Open issues summary
Moderators shall summarize list of open issues, candidate options and possible WF (if applicable) based on companies’ contributions.
No open issues for the topic.

Topic #2: Rel-18 band combinations for concurrent operation of NR/LTE Uu bands/band combinations and one NR/LTE V2X PC5 band
Main technical topic overview. The structure can be done based on sub-agenda basis. 
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2315140
	CATT
	Draft CR on release independent for concurrent operation of NR/LTE Uu bands/band combinations and one NR/LTE V2X PC5 band 



The moderator can suggest a limited number of papers which could be presented.
Open issues summary
 Moderators shall summarize list of open issues, candidate options and possible WF (if applicable) based on companies’ contributions.
No open issues for the topic.

Topic #3: Rel-18 downlink interruption for NR and EN-DC band combinations at dynamic Tx switching
Main technical topic overview. The structure can be done based on sub-agenda basis. 
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2315888
	China Telecom
	Discussion on release independence for Tx Switching
Proposal 1: No need to explicitly specify the release independence requirements for tx switching, the CA, EN-DC or SUL with tx switching will be release independent from the release that the corresponding tx switching requirements are specified.

	R4-2315889
	China Telecom
	TP to TR 37.877 Release independence for Tx Switching

	R4-2315890
	China Telecom
	TR 37.877 0.4.0 draft TR for Rel-18 downlink interruption for NR and EN-DC band combinations at dynamic Tx switching
<Moderator: reserved for email-approval>



The moderator can suggest a limited number of papers which could be presented.
Open issues summary
 Moderators shall summarize list of open issues, candidate options and possible WF (if applicable) based on companies’ contributions.
Sub-topic 3-1 Release independence for Tx switching
Sub-topic description: 
In the approved WID of R18 downlink interruption, the performance part is captured as below.
· For 2CC 1Tx-2Tx switching, the mandating of no DL interruption for new band combinations is release independent from Rel-16.
· For 3CC 1Tx-2Tx switching and 2CC or 3CC 2Tx-2Tx switching, the mandating of no DL interruption for new band combinations is release independent from Rel-17.
Open issues and candidate options:
Issue 3-1-1: How to specify the release independence requirements for Tx switching
· Proposals
· Proposal 1: No need to explicitly specify the release independence requirements for tx switching, the CA, EN-DC or SUL with tx switching will be release independent from the release that the corresponding tx switching requirements are specified.
· Recommended WF
· TBA

Topic #4: Additional NR bands for UL-MIMO in Rel-18
Main technical topic overview. The structure can be done based on sub-agenda basis. 
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2315178
	CMCC
	Draft CR for 38.101-1 PC3 UL-MIMO configurations for band n81 and n83

	R4-2315303
	Verizon, Samsung, Ericsson, Nokia
	DraftCR for 38.101-1: introduce UL MIMO configuration for Rel-18

	R4-2315570
	China Unicom
	Draft CR on UL MIMO for n81

	R4-2315887
	China Telecom, Huawei, Hisilicon
	draft CR for 38.101-1 add PC3 UL-MIMO configurations for n5

	R4-2316399
	DISH Network, T-Mobile USA, Fujitsu, Samsung
	draftCR for 38.101-1: Introduce PC2 UL MIMO configurations for band n66

	R4-2316400
	DISH Network, Fujitsu, Samsung
	draftCR for 38.101-1: Introduce PC2 UL MIMO configurations for band n70

	R4-2316764
	T-Mobile USA
	Draft CR for 38.101-1: Introduce PC2 UL MIMO configurations for band n25

	R4-2316765
	T-Mobile USA, DISH Network
	Draft CR for 38.101-1: Introduce PC2 UL MIMO configurations for band n71

	R4-2316766
	T-Mobile USA
	Draft CR for 38.101-1: Introduce PC3 UL MIMO configurations for band n85



The moderator can suggest a limited number of papers which could be presented.
Open issues summary
Moderators shall summarize list of open issues, candidate options and possible WF (if applicable) based on companies’ contributions..
No open issues for the topic.
Topic #5: Adding new NR FDD bands for RedCap in Rel-18
Main technical topic overview. The structure can be done based on sub-agenda basis. 
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2316272
	Ericsson
	CR adding REFSENS for HD-FDD RedCap UE for band n105
<Moderator: not available>

	R4-2316305
	Ericsson
	CR adding RedCap UE as Release independent feature




The moderator can suggest a limited number of papers which could be presented.
Open issues summary
Moderators shall summarize list of open issues, candidate options and possible WF (if applicable) based on companies’ contributions.
No open issues for the topic.

Topic #6: Adding new channel bandwidths support to existing NR bands
Main technical topic overview. The structure can be done based on sub-agenda basis. 
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2315442
	Murata Manufacturing Co Ltd.
	n8 DL 30MHz REFSENS and RSD
The REFSENS of PC3 and RSD of PC2 for n8 DL 30MHz are proposed in bold in Table 2.
Table 2. REFSENS for PC3 and RSD for PC2
	
	Parameter
	Unit
	UL/DL = 20/30MHz

	PC3
	SCS
	kHz
	15

	
	Scaling REFSENS
	dBm
	-88.9

	
	De-sense
	dB
	7.7

	
	MRC REFSENS
	dBm
	-81.3

	PC2
	RSD 1Tx
	dB
	2.9

	
	RSD 2Tx
	dB
	6.6




	R4-2315773
	Ericsson
	Revised Basket WID on adding channel bandwidth support to existing NR bands

<Moderator: tdoc is reserved>

	R4-2316271
	Qualcomm France
	About adding larger Channel BW’s and resulting MSD work

Observation 1: Addition of larger (UL) BW’s into existing NR bands triggers for creation of MSD test point which may be unnecessary from deployment perspective as new BW may not be relevant for all band combinations
Proposal 1: RAN4 shall specify additional MSD test points due to addition of larger (UL) BW for NR band for close-proximity band combinations only if the new MSD test point is justified by operator request
Proposal 2: If Proposal 1 is agreed, RAN4 shall discuss how to address this in band combination work


	R4-2316774
	Huawei, HiSilicon
	Discussion on adding 30MHz CBW for band n8

Proposal 1: For band n8, the REFSENS for BW=30MHz DL (20MHz UL) is set to -80.6dBm for SCS=15kHz and -80.7dBm for SCS=30kHz.
Proposal 2: For band n8, the PC2 RSD for 30MHz is set to 3.6dB for 1Tx PC2 and 6.8dB for 2Tx PC2.




The moderator can suggest a limited number of papers which could be presented.
Open issues summary
 Moderators shall summarize list of open issues, candidate options and possible WF (if applicable) based on companies’ contributions.
Sub-topic 6-1 Additional CBWs for band n8
Sub-topic description: 
New 30MHz CBW for Band n8 has been added to the WID. The related RF requirements are discussed in this sub-topic.
Open issues and candidate options:
Issue 6-1-1: PC3 REFSENS for 30MHz DL CBW
	UL RB allocation: 20 RBs at the bottom of the channel for 20 MHz CBW.
· Proposals
Table 6-1-1-1: Two antenna port QPSK PREFSENS for n8
	Source
	SCS / Channel bandwidth
  

	
	SCS kHz
	30MHz (dBm)

	R4-2315442 (Murata)
	15
	-81.3

	
	30
	

	R4-2316774 (Huawei, HiSilicon)
	15
	-80.6

	
	30
	-80.7

	Average
	15
	-80.9

	
	30
	[-81.0]



· Recommended WF
· Take the average values as REFSENS

Issue 6-1-2: PC2 REFSENS Degradation (RSD)
· Proposals
Table 6-1-2-1: PC2 RSD for n8
	Source
	Tx arch / Channel bandwidth

	
	Tx 
	30MHz (dB)

	R4-2315442 (Murata)
	1Tx
	2.9

	
	2Tx
	6.6

	R4-2316774 (Huawei, HiSilicon)
	1Tx
	3.6

	
	2Tx
	6.8

	Average
	1Tx
	3.3

	
	2Tx
	6.7



· Recommended WF
· Take the average values as PC2 RSD

Sub-topic 6-2 New MSD test points due to addition of larger BW’s into existing NR bands
Sub-topic description: 
New channel bandwidths have been added into several NR bands during past years. In many cases there are side effects to other combinations which the operator who requested larger BW for a band does not have access to spectrum/plan to deploy.
When BCS4/5 is specified for a NR CA band combination, introduction of larger UL BW automatically triggers generation of new MSD test point. Alternatively, if a band in a band combination supports larger BW’s than specified in BCS0/1/2/3 and BCS4/5 is added, a new MSD test point would be needed. 
Inter-band EN-DC does not have concept of BCS. As a result, EN-DC combination is expected to support all BW’s for both LTE and NR which are supported by the band in non-CA mode.
As a result, some MSD test points which may be completely unnecessary from deployment perspective were to be specified.
Open issues and candidate options:
Issue 6-2-1: The need to specify new MSD test points due to addition of larger BW’s for NR bands
· Proposals
· Proposal 1 (Qualcomm):
RAN4 shall specify additional MSD test points due to addition of larger (UL) BW for NR band for close-proximity band combinations only if the new MSD test point is justified by operator request.
· RAN4 shall discuss how to address this in band combination work.
· Recommended WF
· TBA


Topic #7: Simultaneous Rx/Tx inter-band combinations in Rel-18
Main technical topic overview. The structure can be done based on sub-agenda basis. 
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2315232
	Huawei, HiSilicon
	revised WID on Simultaneous Rx-Tx basket

	R4-2315377
	Apple
	On simultaneous Rx/Tx testing
Observation 1: Mandatory simultaneous Rx/Tx can be viewed such that the network will never schedule concurrent transmit and receive at a certain slot. This would mean that if one TDD slot would be ‘UL’ then the other would always be ‘DL’. There would never by the occurrence where two UL slots meet. With this understanding no intermodulation products would be created, and no relaxation would be required for the third band.
Observation 2: Mandatory simultaneous Rx/Tx can be viewed such that the UE need to be conformant with simultaneous Rx/Tx requirements but simultaneous transmission on both TDD bands could still happen. In the field the operator is not bound to only configure simultaneous Rx/Tx but could configure any slot pattern leading to simultaneous transmit on both TDD bands. With this understanding the UE needs to support and be compliant with requirements, but TDD patterns do not have to avoid concurrent transmission on both TDD bands. IMDs could be generated and potentially fall into the third band. 
Observation 3: It seems that ‘Observation 2’ would be more reflective of real-world deployment. It leaves larger flexibility to the operator as any TDD pattern can be selected for each TDD band without further coordination. Those patterns could as well reflect pure non-simultaneous Rx/Tx. Furthermore, it covers collocated deployment as well as non-collocated deployment where slot timing is not fully aligned. Defining requirements (e.g. MSD for the third band) provide operators with improved knowledge on UE minimum performance as conformance testing is closer to actual deployments and less artificial.
Proposal 1: It is proposed that in case of mandatory simultaneous Rx/Tx the TDD slot patterns feature simultaneous transmit and receive as well as simultaneous transmit on both bands. Mandatory simultaneous Rx/Tx requires the UE to support and be compliant with simultaneous transmit and receive but does not exclude the case of concurrent transmission on both bands.
Proposal 2: With establishing the understanding of Proposal 1: Send an LS to RAN5 to clarify that when testing mandatory simultaneous Rx/Tx the test procedures should use TDD patterns including concurrent transmission on both TDD bands to test self-interference on third band, if present.

	R4-2315378
	Apple
	LS on simultaneous Rx/Tx testing

	R4-2316097
	Nokia, Nokia Shanghai Bell
	Discussion on Simultaneous Rx/Tx Notes
Observation 1: It seems at least some combination of CA TDD-TDD has associated a wrong use and purpose of the notes related to Simultaneous Rx/Tx.
Observation 2: The Simultaneous Rx/Tx UE capability is conditional mandatory and therefor it needs to be accurately noted in the RAN4 specification whether it is expected supported by the UE for a given band combination.
Observation 3: There is a large number of Notes within TS 38.101-1 related to simultaneous Rx/Tx, it is not always clear which mandates the simultaneous Rx/Tx capability and which doesn’t.
Observation 4: If a lower order band combination (CA or DC) is mandated to support the simultaneous Rx/Tx capability, then all higher order band combinations also is mandated to support simultaneous Rx/Tx capability.
Proposal 1: RAN4 shall clarify which Notes, as listed in Table 1, are related to the simultaneous Rx/Tx UE capability and whether or not a note is also needed for the higher order band combinations.
Observation 5: Simultaneous Rx/Tx are both denoted both as Rx/Tx and Tx/Rx with seemingly no significance to the order of Rx and Tx.
Proposal 2: RAN4 shall clarify if there is any significance to whether Rx or Tx are noted first when referring to simultaneous Rx/Tx
Observation 6: The order of TDD and FDD bands is significant in relation to Simultaneous Rx/Tx.
Observation 7: For TDD-FDD band combination simultaneous Rx/Tx capability is assumed mandatory supported.
Observation 8: For the FDD-TDD band combination simultaneous Rx/Tx capability needs to be considered case-by-case.
Proposal 3: RAN4 shall discuss whether there is any ambiguity to when a specific band combination requires mandatory support for simultaneous Rx/Tx capability
Observation 9: For TDD-TDD band combination simultaneous Rx/Tx capability needs to be considered case-by-case.
Observation 10: Current band combinations in the specification with no Notes related to simultaneous Rx/Tx seems to indicate operation both with and without simultaneous Rx/Tx
Proposal 4: RAN4 shall review the use of notes related to simultaneous Rx/Tx currently used in the specifications and whether all potential needed requirements are captured as expected.




The moderator can suggest a limited number of papers which could be presented.
Open issues summary
Moderators shall summarize list of open issues, candidate options and possible WF (if applicable) based on companies’ contributions.
Sub-topic 7-1 TDD slot pattern for simultaneous Rx-Tx
Issue 7-1-1: Interpretation of simultaneous Rx-Tx capability 
Questions on the meaning of simultaneous Rx-Tx as well as what TDD slot pattern to use are raised. This issue is to check whether there is ambiguity in the spec. 
· Proposals:
· Proposal 1 (Apple): It is proposed that in case of mandatory simultaneous Rx/Tx the TDD slot patterns feature simultaneous transmit and receive as well as simultaneous transmit on both bands. Mandatory simultaneous Rx/Tx requires the UE to support and be compliant with simultaneous transmit and receive but does not exclude the case of concurrent transmission on both bands.

· Recommended WF
· TBA
Issue 7-1-2: Potential impact to conformance tests 
· Proposals:
· Proposal 1 (Apple): Send an LS to RAN5 to clarify that when testing mandatory simultaneous Rx/Tx the test procedures should use TDD patterns including concurrent transmission on both TDD bands to test self-interference on third band, if present.
· LS is in R4-2315378

· Recommended WF
· TBA
Sub-topic 7-2 Notes for simultaneous Rx-Tx Requirements
Issue 7-2-1: Notes related to simultaneous Rx-Tx in the spec 
Observation 1: It seems at least some combination of CA TDD-TDD has associated a wrong use and purpose of the notes related to Simultaneous Rx/Tx.
Observation 2: The Simultaneous Rx/Tx UE capability is conditional mandatory and therefor it needs to be accurately noted in the RAN4 specification whether it is expected supported by the UE for a given band combination.
Observation 3: There is a large number of Notes within TS 38.101-1 related to simultaneous Rx/Tx, it is not always clear which mandates the simultaneous Rx/Tx capability and which doesn’t.
Observation 4: If a lower order band combination (CA or DC) is mandated to support the simultaneous Rx/Tx capability, then all higher order band combinations also is mandated to support simultaneous Rx/Tx capability. 
· Proposals:
· Proposal 1 (Nokia): RAN4 shall clarify which Notes, as listed in Table 1, are related to the simultaneous Rx/Tx UE capability and whether or not a note is also needed for the higher order band combinations.
· Recommended WF
· TBA
Issue 7-2-2: The order of Rx and Tx 
Observation 5: Simultaneous Rx/Tx are both denoted both as Rx/Tx and Tx/Rx with seemingly no significance to the order of Rx and Tx.
· Proposals:
· Proposal 1 (Nokia): RAN4 shall clarify if there is any significance to whether Rx or Tx are noted first when referring to simultaneous Rx/Tx.

· Recommended WF
· TBA
Issue 7-2-3: The order of TDD and FDD bands 
Observation 6: The order of TDD and FDD acronym is significant in relation to the order of how Tx and Rx are listed in the Simultaneous Rx/Tx title. Meaning that the first duplex scheme listed is the Rx band and the second is the Tx band.
Observation 7: For TDD-FDD band combination simultaneous Rx/Tx capability is assumed mandatory supported.
Observation 8: For the FDD-TDD band combination simultaneous Rx/Tx capability needs to be considered case-by-case.
· Proposals:
· Proposal 1 (Nokia): RAN4 shall discuss whether there is any ambiguity to when a specific band combination requires mandatory support for simultaneous Rx/Tx capability.

· Recommended WF
· TBA

Issue 7-2-4: TDD-TDD band combinations and combos without Notes
Observation 9: For TDD-TDD band combination simultaneous Rx/Tx capability needs to be considered case-by-case.
Observation 10: Current band combinations in the specification with no Notes related to simultaneous Rx/Tx seems to indicate operation both with and without simultaneous Rx/Tx.
· Proposals:
· Proposal 1 (Nokia): RAN4 shall review the use of notes related to simultaneous Rx/Tx currently used in the specifications and whether all potential needed requirements are captured as expected.

· Recommended WF
· TBA

Topic #8: Additional LTE bands for UE categories M1/M2/NB1/NB2 in Rel-18
Main technical topic overview. The structure can be done based on sub-agenda basis. 
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	N/A
	
	



The moderator can suggest a limited number of papers which could be presented.
Open issues summary
Moderators shall summarize list of open issues, candidate options and possible WF (if applicable) based on companies’ contributions.
No open issues for this topic.
