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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:
7.14 NR CA band combinations with two SUL cells in Rel-18 (4)
7.15 Rel-18 band combinations for concurrent operation of NR/LTE Uu bands/band combinations and one NR/LTE V2X PC5 band (0)
7.23 Rel-18 downlink interruption for NR and EN-DC band combinations at dynamic Tx switching (2)
7.24 Additional NR bands for UL-MIMO in Rel-18 (3)
7.25 Adding new NR FDD bands for RedCap in Rel-18 (3)
7.26 Adding new channel bandwidth(s) support to existing NR bands (11)
7.27 Simultaneous Rx/Tx inter-band combinations for NR CA/DC, NR SUL and LTE/NR DC in Rel-18 (3)
9.2 Additional LTE bands for UE categories M1/M2/NB1/NB2 in Rel-18 (1)

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

	R4-2311827
	CMCC
	Draft TR 38.718-00-02: NR Carrier Aggregation band combinations with two SUL cells
<Moderator: reserved for email-approval if needed>

	R4-2311828
	CMCC
	Revised WID: NR CA band combinations with two SUL cells in Rel-18
<Moderator: reserved >

	R4-2311829
	CMCC
	Big CR for NR CA band combinations with two SUL cells in Rel-18
<Moderator: reserved for email-approval if needed>

	R4-2313090
	China Unicom, Huawei, HiSilicon
	Draft CR to TS38.101-1 on including combinations with two SUL cells



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 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

	R4-2312721
	China Telecom
	CR to R16 38.307 Release independent requirements for 2CC 1Tx-2Tx switching

	R4-2312722
	China Telecom
	CR to R17 38.307 Release independent requirements for 3CC 1Tx-2Tx switching and 2CC or 3CC 2Tx-2Tx switching



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: 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

	R4-2311925
	Samsung, Bell Mobility, TELUS
	Draft CR for n13 PC3 UL MIMO

	R4-2313092
	Huawei, HiSilicon
	Big CR for 38.101-1 introduce UL MIMO configurations for Rel-18
<Moderator: reserved for email-approval>

	R4-2313093
	Huawei, HiSilicon
	Revised WID: Additional NR bands for UL-MIMO in Rel-18



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 #4: 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

	R4-2313469
	Ericsson
	Redcap UE supporting release independent frequency band
[bookmark: _Ref142151683]Discuss and agree the above proposed change in 38.307.

	R4-2313470
	Ericsson
	CR adding REFSENS for HD-FDD RedCap UE for band n105

	R4-2313471
	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.
Sub-topic 4-1 Adding RedCap UE as release independent feature
Sub-topic description: 
In the updated WID, TS 38.307 is added as impacted specification and the intention is to add the RedCap UE as release independent feature for additional supported bands in Rel-18.
Open issues and candidate options:
Issue 4-1-1: Adding RedCap UE as release independent feature
· Proposals
· Proposal 1: Allow RedCap to be release independent from REL-17
· Proposal 2: Agree the corresponding CR in R4-2313471
· Recommended WF
· TBA
Topic #5: 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

	R4-2311119
	Skyworks Solutions Inc.
	band n71 35MHz PC3 REFSENS and PC2 RSD
Proposal on PC3 Delta MPR
	NR Band
	Power class
	Channel bandwidth
	∆MPR (dB)

	n71
	Power class 2 and 3
	25, 30 and 35 MHz
	0.5



Proposal on NS_35 A-MPR
	Network signalling label
	Requirements (clause)
	NR Band
	Channel bandwidth (MHz)
	Resources blocks (NRB)
	A-MPR (dB)

	NS_35
	6.5.2.3.1
	n71
	5, 10, 15, 20, 25, 30, 35
	Table 5.3.2-1
	Clause
6.2.3.3111



Proposal on NS_35 SEM
Table 6.5.2.3.1-1: Additional requirements for "NS_35"
	ΔfOOB
(MHz)
	Channel bandwidth (MHz) / Spectrum emission limit (dBm)
	Measurement bandwidth

	
	5
	10
	15
	20
	25
	30
	35
	

	 0-0.1
	-15 
	-18 
	-20
	-21
	-22
	-23
	-23.5
	30 kHz 

	 0.1-6
	-13
	100 kHz

	 6-10
	-25 
	
	1 MHz

	 6-CBW
	
	-13
	100 kHz

	 CBW-CBW+5
	
	-25
	1 MHz



Proposal on 35MHz REFSENS (yellow highlight):
	Operating band / SCS / Channel bandwidth

	Operating Band
	SCS kHz
	5
MHz
(dBm)
	10
MHz
(dBm)
	15
MHz
(dBm)
	20
MHz
(dBm)
	25
MHz
(dBm)
	30 MHz (dBm)
	35 MHz (dBm)
	40
MHz
(dBm)
	45 MHz (dBm)
	50
MHz
(dBm)

	n71
	15
	-97.2
	-94.0
	-91.6
	-86.0
	-84.19
-74.810
	-82.59
-67.110
	-80.79
-65.810
	
	
	

	
	30
	
	-94.3
	-91.9
	-87.4
	-84.29
-74.910
	-82.69
-67.210
	-80.89
-65.710
	
	
	

	NOTE 9:	Applies to UEs that support a maximum uplink BW of 20 MHz in this band.
NOTE 10:	Applies to UEs that support optional symmetric UL/DL for this BW.


The two REFSENS rows are needed in the Release of 38.101-1 to account for legacy and EUs supported the newly introduced UL CBW, in Release 19 only the second row will be needed.

Proposal on 25, 30 and 35MHz PC2 RSD: Yellow highlighted values in Table 3 and 4 below. 
The blue highlighted values are for reference and are determined within the PC2 FDD WI for the DL/UL configurations with the UL CBW limited to 20MHz. To avoid CR overlap, we recommend that all RSDs be captured and agreed upon in the PC2 FDD WI TP. However, since the RSD is based on a REFSENS agreement, there is a dependency on the new CBW WI for the 35MHz case.

Table 3: Reference Sensitivity Degradation from PC3 to PC2 for n71 for UE not supporting Tx Diversity
	Operating Band
	5
MHz
(dB)
	10
MHz
(dB)
	15
MHz
(dB)
	20
MHz
(dB)
	25
MHz
(dB)
	30 MHz (dB)
	35 MHz (dB)
	40
MHz
(dB)
	45 MHz (dB)
	50
MHz
(dB)

	n71
	[0.5] 

	[0.9] 

	[0.9] 

	[2.2] 

	[2.4] 2
3.73
	[2.5] 2
3.83
	[2.9] 2
3.83
	-
	-
		-

	NOTE 1:	The transmitter shall be set to PUMAX as defined in clause 6.2.4
NOTE 2:	Applies to UEs that support a maximum uplink BW of 20 MHz in this band.
NOTE 3:	Applies to UEs that support optional symmetric UL/DL for this BW.


Table 4: Reference Sensitivity Degradation from PC3 to PC2 for n71 for UE supporting Tx Diversity
	Operating Band
	5
MHz
(dB)
	10
MHz
(dB)
	15
MHz
(dB)
	20
MHz
(dB)
	25
MHz
(dB)
	30 MHz (dB)
	35 MHz (dB)
	40
MHz
(dB)
	45 MHz (dB)
	50
MHz
(dB)

	n71
	[1.1 

	[1.1 

	[1.7] 

	[5.5] 

	[5.9] 2
5.83
	[6.2] 2
6.23
	[6.5] 2
6.23
	-
	-
	-

	NOTE 1:	The transmitter shall be set to PUMAX as defined in clause 6.2G.4
NOTE 2:	Applies to UEs that support a maximum uplink BW of 20 MHz in this band.
NOTE 3:	Applies to UEs that support optional symmetric UL/DL for this BW.




	R4-2311142
	Skyworks Solutions Inc.
	BCS4,5 cross-band MSD update for n79 10MHz CBW
<Moderator: moved to AI 5.1 in #102>

	R4-2311252
	Apple
	Requirements for n71 35MHz UL
Proposal 1: ΔMPR is specified as 1.0 dB for n71 35MHz UL CBW.

Proposal 2: RAN4 to take the PC3 REFSENS value in the Table below for n71 35MHz symmetric UL/DL CBW into consideration.

	NR Band
	DL CBW (MHz)
	UL CBW (MHz)
	UL LCRB
	UL RBstart
	REFSENS (dBm)

	n71
	35
	35
	20
	0
	-65.5




	R4-2311441
	Murata Manufacturing Co Ltd.
	REFSENS and RSD of n71 symmetric ULDL 35MHz
Observation:
· For UL 35MHz, Rx noise further increase due to IMD products caused by Tx signal, IQ image and LO leakage.
· Compared to asymmetric UL/DL 35MHz, the Rx noise of symmetric UL/DL 35MHz increased by 21dB for PC3 1Tx and 21.7dB for PC2 1Tx.
· 
Proposal:
  The REFSENS for PC3 and RSD for PC2 are proposed in bold in Table 2.

Table 2. REFSENS for PC3 and RSD for PC2
	
	
	Asymmetric
	Symmetric

	
	DL CBW
	MHz
	35
	35

	PC3
	Scaling REFSENS
	dBm
	-88.4
	-88.4

	
	Desense 
	dB
	7.9
	27.8

	
	REFSENS
	dBm
	-80.5
	-60.6

	PC2
	RSD 1Tx
	dB
	2.7
	3.9

	
	RSD 2Tx
	dB
	6.8
	7.8




	R4-2311806
	CMCC
	Draft CR for 38.101-1: Addition of 35 MHz for n39 and 98

	R4-2311807
	CMCC
	Draft CR for 38.104: Addition of 35 MHz for n39 and 98

	R4-2312455
	ZTE Corporation
	Draft CR to TS38.101-1: Correction on the requirements for new supported channel BW in existing NR bands
<Moderator: The proposed changes overlap with the open issues under discussion. Consider merging.>

	R4-2313249
	Ericsson
	Revised Basket WID on adding channel bandwidth support to existing NR bands

	R4-2313250
	Ericsson
	Big CR to TS 38.104: Adding channel BW support in existing NR bands
<Moderator: reserved for email approval>

	R4-2313251
	Ericsson
	Big CR to TS 38.101-1: Adding channel BW support in existing NR bands
<Moderator: reserved for email approval>

	R4-2313488
	Huawei, HiSilicon
	A-MPR for NS_50 with 35MHz channel BW
Proposal 1: Update the existing spurious emission requirements for NS_50 in support of 35MHz channel BW, and specify 5MHz guard band similar to the requirements for BW≤ 30MHz.
Proposal 2: Based on our simulation results, it’s proposed to slightly enlarge the A-MPR region for A3 for both PC3 and PC2. The modification based on the draft CR in [1] is highlighted as below.
	Channel Bandwidth (MHz)
	RBstart*12*SCS (MHz)
	LCRB*12*SCS (MHz)
	A-MPR

	35MHz
	[≤ 1.62]
	[> 0]
	A1

	
	[> 1.62, ≤ 9.36]
	[≤ 9.0]
	A3






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 5-1 Additional CBWs for band n71
Sub-topic description: 
New symmetrical UL/DL 35MHz CBW for Band n71 has been added to the WID. The related Tx and Rx requirements are discussed in this sub-topic.
Open issues and candidate options:
Issue 5-1-1: PC3 REFSENS for 35MHz symmetric UL/DL CBW
	UL RB allocation: 20 RBs at the bottom of the channel for 35 MHz CBW.
· Proposals
The following REFSENS requirements have been proposed at this meeting:
Table 5-1-1-1: Two antenna port reference sensitivity QPSK PREFSENS for n71
	Source
	SCS / Channel bandwidth
  

	
	SCS kHz
	35MHz (dBm)

	R4-231119 (Skyworks)
	15
	-65.8

	
	30
	-65.7

	R4-2311441 (Murata)
	15
	-60.6

	
	30
	

	R4-2311252 (Apple)
	15
	-65.5

	
	30
	

	Average
	15
	-64.0

	
	30
	[-63.9]



· Recommended WF
· Take the average values as REFSENS

Issue 5-1-2: PC2 REFSENS Degradation (RSD)
· Proposals
Table 5-1-2-1: PC2 RSD for n71
	Source
	Tx arch / Channel bandwidth

	
	Tx
	35MHz (dB)

	R4-231119 (Skyworks)
	1Tx
	3.8

	
	2Tx
	6.2

	R4-2311441 (Murata)
	1Tx
	3.9

	
	2Tx
	7.8

	Average
	1Tx
	3.9

	
	2Tx
	6.5



· Recommended WF
· Re-evaluate PC2 RSD after agreeing on PC3 REFSENS

Issue 5-1-3: Single-band UE requirements: Delta MPR
In TS 38.101-1 v18.2.0, the delta MPR is specified as:
Table 6.2.2-3: ∆MPR
	NR Band
	Power class
	Channel bandwidth
	∆MPR (dB)

	n28 and n83
	Power class 3
	30 MHz
	0.5

	n40 and n97
	Power class 3 and power class 2
	100 MHz
	1

	n71
	Power class 3
	25 MHz
30 MHz
	0.5



· Proposals
· Option 1 (Skyworks):
ΔMPR is set to 0.5 dB for n71 25, 30 and 35MHz UL CBW for both PC3 and PC2
· Option 2 (Apple):
MPR is set to 1.0 dB for 35MHz UL CBW in Band n71.
· Recommended WF
· TBA

Issue 5-1-4: Single-band UE requirements: A-MPR and SEM for NS_35
· Proposals
· Proposal 1 (Skyworks): Update A-MPR as follows:
	Network signalling label
	Requirements (clause)
	NR Band
	Channel bandwidth (MHz)
	Resources blocks (NRB)
	A-MPR (dB)

	NS_35
	6.5.2.3.1
	n71
	5, 10, 15, 20, 25, 30, 35
	Table 5.3.2-1
	Clause
6.2.3.3111



· Proposal 2 (Skyworks): Update and refine NS_35 SEM as follows:
· Table 6.5.2.3.1-1: Additional requirements for "NS_35"
	ΔfOOB
(MHz)
	Channel bandwidth (MHz) / Spectrum emission limit (dBm)
	Measurement bandwidth

	
	5
	10
	15
	20
	25
	30
	35
	

	 0-0.1
	-15 
	-18 
	-20
	-21
	-22
	-23
	-23.5
	30 kHz 

	 0.1-6
	-13
	100 kHz

	 6-10
	-25 
	
	1 MHz

	 6-CBW
	
	-13
	100 kHz

	 CBW-CBW+5
	
	-25
	1 MHz



· Recommended WF
· TBA

Sub-topic 5-2 Additional CBWs for band n39, n98
Sub-topic description: 
New CBW of 35MHz for Band n39 and n98 has been requested. The related UE Tx and Rx requirements are proposed in CR R4-2311806. The A-MPR requirement is the only open issue being raised in this meeting.
Open issues and candidate options:
Issue 5-2-1: A-MPR for 35MHz CBW
· Proposals
· Option 1 (CMCC):
Define the A-MPR as in CR R4-2311806.
Table 6.2.3.19-1: A-MPR regions for NS_50 (Power Class 3)
	Channel Bandwidth (MHz)
	RBstart*12*SCS (MHz)
	LCRB*12*SCS (MHz)
	A-MPR

	25 MHz
	≤ LCRB*12*SCS - 5
	> 5
	A7

	
	≤ 6.48
	≤ 1.44
	A8

	
	
	≤ 3.6
	A9

	30 MHz
	≤ LCRB*12*SCS - 5
	> 5
	A7

	
	≤ 8.64
	≤ 1.44
	A8

	
	
	≤ 3.6
	A9

	35MHz
	[≤ 1.62]
	[> 0]
	A1

	
	[> 1.62, ≤ 7.92]
	[≤ 9.0]
	A3

	
	[> 1.62, ≤ 13.68]
	[> 9.0]
	A2

	
	[> 13.68, ≤ 30.6]
	[> max (29.7 –RBstart *12*SCS, 0)]
	A6

	
	[> 30.6]
	[> 0]
	A5



Table 6.2.3.19-3: A-MPR regions for NS_50 (Power Class 2)
	Channel Bandwidth (MHz)
	RBstart*12*SCS (MHz)
	LCRB*12*SCS (MHz)
	A-MPR

	35MHz
	[≤ 1.62]
	[> 0]
	A1

	
	[> 1.62, ≤ 7.92]
	[≤ 9.0]
	A3

	
	[> 1.62, ≤ 13.68]
	[> 9.0]
	A8

	
	[> 13.68, ≤ 30.6]
	[> max (29.7 –RBstart *12*SCS, 0)]
	A4

	
	[> 30.6]
	[> 0]
	A9



· Option 2 (Huawei, HiSilicon):
Define the A-MPR as in CR R4-2311806 with the modification highlighted below:
	Channel Bandwidth (MHz)
	RBstart*12*SCS (MHz)
	LCRB*12*SCS (MHz)
	A-MPR

	35MHz
	[≤ 1.62]
	[> 0]
	A1

	
	[> 1.62, ≤ 9.36]
	[≤ 9.0]
	A3



· Recommended WF
· TBA


Topic #6: 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

	R4-2312180
	MediaTek Inc.
	Discussion simultaneous Rx/Tx inter-band combinations for CA_n40-n41
Observation 1: UR RF front-end architecture would be different if supporting simultaneous Rx/Tx capability on TDD-TDD CA where the TDD bands are in close-in frequency group that were usually implemented with sharing antenna and Rx LNA architecture
Observation 2: The agreed TP in [2] adopts separate antenna architecture for MSD characterization.
Observation 3: It would require more quantity of antennas and external LNAs to support such TDD-TDD CA with simultaneous Rx/Tx capability 
Observation 4: The existing capability signalling allows UE to report different configurations of SRS-AS under single band operation and under higher order band configuration.
Proposal 1: To accommodate different UE implementations, relax the 4Rx requirement to 2Rx requirement of n41 if carrier aggregation is configured with band n40 and simultaneous Rx-Tx. 
· Same relaxation also applies on SUL_n41-n97.
· This relaxation would only be applicable to handheld devices

	R4-2312467
	ZTE Corporation
	TP for TR 38.894_Removal of [] for MSD for simultaneous CA_n39-n41

	R4-2313379
	Huawei, Hisilicon
	CR to 38.101-1 correction on CA_n34-n41, CA_n40-n41-n79 for simultaneous RxTx



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 Simultaneous Rx-Tx Requirements for CA_n40-n41
Issue 6-1-1: Relaxing 4Rx requirements for UE supporting simultaneous Rx-Tx 
Four Rx is mandatory for band n41 mobile UEs. In case of simultaneous Rx-Tx between n40 and n41, it is challenging to share antennas for uplink and downlink as filter isolation is marginal due to the close frequency separation of the two bands. On the other hand, adding more antennas is also difficult for small form-factor UEs.
· Proposals:
· Proposal 1:
To accommodate different UE implementations, relax the 4Rx requirement to 2Rx requirement of n41 if carrier aggregation is configured with band n40 and simultaneous Rx-Tx. 
· Same relaxation also applies on SUL_n41-n97.
· This relaxation would only be applicable to handheld devices

· Recommended WF
· TBA
Topic #7: 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

	R4-2311523
	Ligado Networks
	CR to update NB1, NB2 ASE requirements for Band 54



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.
