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Introduction
Briefly introduce background, the scope of this summary (e.g. list of treated agenda items).
List of candidate target of discussions for this topic. 
· 1st round: TBA
· 2nd round: TBA
The contributions for the following agenda items are summarised in this document:
7.23 Rel-18 downlink interruption for NR and EN-DC band combinations at dynamic Tx switching
7.24 Additional NR bands for UL-MIMO in Rel-18
7.25 Adding new channel bandwidths support to existing NR bands
7.26 Simultaneous Rx/Tx inter-band combinations for NR CA/DC, NR SUL and LTE/NR DC in Rel-18
Topic #1: Rel-18 downlink interruption for NR and EN-DC band combinations
Main technical topic overview. The structure can be done based on sub-agenda basis. 
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2218607
	China Telecom
	TP to 37.877: DL interruption clarification for CA_n3-n5-n78 at dynamic Tx switching
No DL interruption for CA_n3-n5-n78 with CA_n3-n78 or CA_n5-n78 uplink configuration is mandated.



The moderator can suggest a limited number of papers which could be presented.
Open issues summary
Before f2f meeting, moderators shall summarize list of open issues, candidate options and possible WF (if applicable) based on companies’ contributions.
There are no open issues. Please discuss the TP in Section 1.1 directly.

Topic #2: 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

	R4-2218736
	China Unicom, CHTTL

	Draft CR for n8 PC3 UL MIMO.
Includes n8 as bands supporting UL MIMO, and UL MIMO MOP PC3 for n8.

	R4-2219491
	Huawei, HiSilicon

	CR for 38.101-1: introduce UL MIMO configurations for band n40.
To introduce PC2 UL MIMO for n40.

	R4-2219492
	Huawei, HiSilicon

	WID revision: Additional NR bands for UL-MIMO in Rel-18.
The status for band n28 and n8 is updated. New bands are requested to support PC2 UL MIMO, including: n1, n3, n80 and n84.



The moderator can suggest a limited number of papers which could be presented.
Open issues summary
Before f2f meeting, moderators shall summarize list of open issues, candidate options and possible WF (if applicable) based on companies’ contributions.
There are no open issues. Please discuss the CR/draft CR/WID revision in Section 2.1 directly.
Topic #3: 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

	R4-2218503
	Ericsson
	Revised Basket WID on adding channel bandwidth support to existing NR bands.

BW=35MHz is requested for both band n39 and n98.



The moderator can suggest a limited number of papers which could be presented.
Open issues summary
Before f2f meeting, moderators shall summarize list of open issues, candidate options and possible WF (if applicable) based on companies’ contributions.
There are no open issues. Please discuss the revised WID in Section 3.1 directly.
Topic #4: 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

	R4-2218106
	Apple
	Observation 1: Good UL coverage is regarded as an important design goal for UEs. This makes the deployment of low insertion loss filter important. As such filter are optimized for good in-band performance they naturally feature slightly lower out-of-band performance and MSD could be higher, but this is justified as better UL coverage is obtained.
Proposal 1: Use the MSD values provided in Table 1 for CA_n40A-n41A.
Proposal 2: As proposed in table 2 use ΔTIB,c = 0.5dB for both bands for CA_n40A-n41A.
Proposal 3: As proposed in table 3 use ΔRIB,c = 0.3dB for both bands for CA_n40A-n41A.
Proposal 4: Use the MSD values provided in Table 4 for CA_39A-n41A.
Proposal 5: For CA_n39-n41 with simultaneous Rx-Tx the filter insertion loss of future devices is expected to be similar to current implementations. Therefore, to our understanding it would be a good approach to keep the values of ΔTIB,c  = 0.5dB and ΔRIB,c = 0.2dB for both bands in case of simultaneous Rx-Tx and non-simultaneous Rx-TX.
Observation 2: Due to close frequency distance of n40 and n41 those bands are typically grouped together to reduce implementation complexity and number of required antennas. For simultaneous Rx-Tx and MIMO operation two antennas are required for band n40 Tx while four antennas are needed for n41 to comply to the 4Rx requirement. Due to close frequency separation of the bands the filter isolation is marginal and with use of SRS antenna switching it is challenging to share antennas. Therefore, it is estimated that at least 6 separate antennas would be required. Integrating 6 antennas for this frequency range might not be an issue for FWA/CPE type devices but it is a challenging task for handhelds due to the small form factor.
Proposal 6: In case simultaneous Rx-Tx and MIMO are indicated: We propose to create an exception for handheld devices so that for band n41 the 4Rx requirement is not mandatory and the UE only needs to support 2Rx. This means that 4x4 MIMO is not required but 2x2MIMO is supported when CA_n40A-n41A is configured with simultaneous Rx-Tx and MIMO support. This exception drops unreasonable design complexity and allows UEs to implement simultaneous Rx-Tx and MIMO for CA_n40A-n41A. A similar exception might be considered for n7 with CA_n7A-n40A. For FWA/CPE type devices the support of 4x4 MIMO could still be set to mandatory as those might be able to handle the implementation due to larger form factor.

	R4-2218925
	MediaTek Inc.
	Proposal 1: MSD due to cross band isolation of CA_n40-n41 when enabling simultaneous Rx/Tx operation is proposed as below
	UL band
	DL band
	UL Fc
	UL BW
	SCS of UL band
	UL RB Allocation
	DL Fc
	DL BW
	MSD
	X band interference source

	
	
	(MHz)
	(MHz)
	(kHz)
	LCRB
	(MHz)
	(MHz)
	(dB)
	

	n40
	n41
	2360
	80
	30
	216 (RBstart=1)
	2505
	10
	20.7
	ACLR2

	n40
	n41
	2360
	80
	30
	216 (RBstart=0)
	2550
	100
	10.6
	ACLR2

	n41
	n40
	2536
	80
	30
	216 (RBstart=1)
	2395
	10
	25.7
	ACLR2

	n41
	n40
	2546
	100
	30
	216 (RBstart=0)
	2350
	100
	21.9
	ACLR2


Proposal 2: For CA_n40A-n41A, UE is not expected to enable UL MIMO/TxD or SRS antenna switching at the same time when enabling simultaneous Rx/Tx operation

	R4-2219212
	ZTE Corporation
	TP for TR 38.894 to include simultaneous Rx/Tx CA_n39-n41

	R4-2219416
	Huawei, HiSilicon

	TP for TR38.894 on the simultaneous Rx/Tx band combinations for CA_n39A-n41A, CA_n34A-n41A, CA_n40A-n41A, CA_n7A-n40A

	R4-2219417
	Huawei, HiSilicon

	Observation 1: From the existing specification, it is observed that requirements defined in 38.101-1 for CA_n39-n41 are only based on non-simultaneous Rx/Tx operation condition.
Observation 2: Multiplexer is similar to the implementation for FDD bands. Smaller delta Tib and Rib can be considered for UE supporting simultaneous Rx/Tx operation.
Observation 3: From the MSD calculation, it can be seen that sensitivity degradation is not very large with the latest implementation capability for CA_n39-n41.
Proposal 1: It is proposed to define MSD requirement for CA_n39-n41 as in Table 7 and Table 10 in order to support simultaneous Rx/Tx operation. Which channel BW should be considered can be based on inputs from operators. 




The moderator can suggest a limited number of papers which could be presented.
Open issues summary
Before f2f meeting, moderators shall summarize list of open issues, candidate options and possible WF (if applicable) based on companies’ contributions.
Sub-topic 2-1 Simultaneous Rx/Tx for CA_n39-n41
Sub-topic description: Discuss the requirements of simultaneous Rx/Tx capability for a given band combination
Open issues and candidate options before f2f meeting:
Issue 2-1-1: Delta Tib and delta Rib in support of simultaneous Rx/Tx for CA_n39-n41
· Proposals
· Option 1: 
ΔTIB,c  = 0.5dB and ΔRIB,c = 0.2dB for both bands in case of simultaneous Rx-Tx and non-simultaneous Rx-TX
· Option 2: Use the values in the table below and apply the notes
Table 2-2-1-1: ΔTIB,c
	Inter-band CA combination
	ΔTIB,c for NR bands (dB)9

	
	Component band in order of bands in configuration10

	[bookmark: OLE_LINK6]CA_n39-n41
	[0.5]
	[0.5]

	NOTE 9:	“-” denotes ΔTIB,c = 0.
NOTE 10:	The component band order in the configuration should be listed by the order of NR bands, such as for CA_n1-n3 the band order from left to right is n1 and n3.



Table 2-2-1-2: ΔRIB,c
	Inter-band CA combination
	ΔRIB,c for NR bands (dB)8

	
	Component band in order of bands in configuration9

	CA_n39-n41
	[0.2]
	[0.2]

	NOTE 8:	 “-” denotes ΔRIB,c = 0.
NOTE 9:	The component band order in the configuration should be listed by the order of NR bands, such as for CA_n1-n77 the band order from left to right is n1 and n77.



· Option 3: Others (please propose)
· Recommended WF
· TBA

Issue 2-1-2: MSD for cross-band isolation of CA_n39-n41
· Proposals
· Option 1: 
Table 2-1-2-1: MSD results for simultaneous Rx-Tx with CA_39A-n41A
	UL band
	DL band
	UL Fc
	UL BW
	SCS of UL band
	UL RB Allocation
	DL Fc
	DL BW
	MSD
	Cross-band
Interference
source

	
	
	(MHz)
	(MHz)
	(kHz)
	LCRB
	(MHz)
	(MHz)
	(dB)
	

	n39
	n41
	1900
	40
	15
	216 (RBstart=0)
	2501
	10
	3.2
	>ACLR2

	n39
	n41
	1900
	40
	15
	216 (RBstart=0)
	2546
	100
	2.0
	>ACLR2

	n41
	n39
	2546
	100
	30
	270 (RBstart=3)
	1917.5
	5
	1.5
	>ACLR2

	n41
	n39
	2546
	100
	30
	270 (RBstart=3)
	1900
	40
	1.5
	>ACLR2



· Option 2: 
Table 2-1-2-2: Reference sensitivity exceptions (MSD) and uplink/downlink configurations due to cross band isolation from a PC3 aggressor NR UL band for NR CA FR1
	UL band
	DL band
	UL Fc
	UL BW
	SCS of UL band
	UL RB Allocation
	DL Fc
	DL BW
	MSD
	Cross-band
Interference
source

	
	
	(MHz)
	(MHz)
	(kHz)
	LCRB
	(MHz)
	(MHz)
	(dB)
	

	n39
	n41
	1900
	40
	15
	216 (RBstart=0)
	2501
	10
	3.5
	>ACLR2

	n39
	n41
	1900
	40
	15
	216 (RBstart=0)
	2546
	100
	2.5
	>ACLR2

	n41
	n39
	2546
	100
	30
	270 (RBstart=3)
	1917.5
	5
	1.1
	>ACLR2

	n41
	n39
	2546
	100
	30
	270 (RBstart=3)
	1900
	40
	0.8
	>ACLR2



· Option 3: 
Table 2-1-2-3:  n41 MSD when n39 is UL band
	CBW (MHz)
	10
	60
	80
	100

	n41 MSD (dB)
	3.0
	1.8
	1.6
	1.5



Table 2-1-2-4:  n39 MSD when n41 is UL band
	CBW (MHz)
	5
	10
	20
	30

	n39 MSD (dB)
	2.4 
	2.3 
	2.3 
	2.3 



· Option 4: Others (Please propose)
· Recommended WF
· TBA
Sub-topic 2-2 Simultaneous Rx/Tx for CA_n40-n41
Sub-topic description 
Open issues and candidate options before f2f meeting:
Issue 2-2-1: Delta Tib and delta Rib in support of simultaneous Rx/Tx for CA_n40-n41
· Proposals
· Option 1: 
ΔTIB,c  = 0.5dB and ΔRIB,c = 0.2dB for both bands in case of simultaneous Rx-Tx and non-simultaneous Rx-TX

· Option 2: Others (please propose)

· Recommended WF
· TBA

Issue 2-2-2: MSD for cross-band isolation of CA_n40-n41
· Proposals
· Option 1: 
Table 2-2-2-1: MSD results for simultaneous Rx-Tx with CA_n40A-n41A
	UL band
	DL band
	UL Fc
	UL BW
	SCS of UL band
	UL RB Allocation
	DL Fc
	DL BW
	MSD
	X band interference source

	
	
	(MHz)
	(MHz)
	(kHz)
	LCRB
	(MHz)
	(MHz)
	(dB)
	

	n40
	n41
	2360
	80
	30
	216 (RBstart=1)
	2505
	10
	32.0
	ACLR2

	n40
	n41
	2360
	80
	30
	216 (RBstart=0)
	2550
	100
	25.3
	ACLR2

	n41
	n40
	2536
	80
	30
	216 (RBstart=1)
	2395
	10
	23.8
	ACLR2

	n41
	n40
	2536
	80
	30
	216 (RBstart=0)
	2350
	100
	21.4
	ACLR2



· Option 2: 
Table 2-2-2-2: MSD results for simultaneous Rx-Tx with CA_n40A-n41A
	UL band
	DL band
	UL Fc
	UL BW
	SCS of UL band
	UL RB Allocation
	DL Fc
	DL BW
	MSD
	X band interference source

	
	
	(MHz)
	(MHz)
	(kHz)
	LCRB
	(MHz)
	(MHz)
	(dB)
	

	n40
	n41
	2360
	80
	30
	216 (RBstart=1)
	2505
	10
	20.7
	ACLR2

	n40
	n41
	2360
	80
	30
	216 (RBstart=0)
	2550
	100
	10.6
	ACLR2

	n41
	n40
	2536
	80
	30
	216 (RBstart=1)
	2395
	10
	25.7
	ACLR2

	n41
	n40
	2546
	100
	30
	216 (RBstart=0)
	2350
	100
	21.9
	ACLR2



· Option 3: Others (please propose)

· Recommended WF
· TBA
Issue 2-2-3: UE supporting UL MIMO/TxD or SRS antenna switching
· Proposals 
· Option 1: For CA_n40A-n41A, UE is not expected to enable UL MIMO/TxD or SRS antenna switching at the same time when enabling simultaneous Rx/Tx operation
· Same rule applied to CA_n7A-n40A
· Option 2: For CA_n40A-n41A, UE is not expected to support four-layer MIMO in downlink when enabling simultaneous Rx/Tx operation or SRS antenna switching at the same time but only two-layer MIMO is required
· Same rule applied to CA_n7A-n40A
· [bookmark: _GoBack]Option 3: Others (please propose)
· Recommended WF
· TBA
