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Introduction
This summary cover Tdoc submitted in this meeting under agenda 4.28 (4Rx basket WI), 4.29 (3Tx basket WI) and 5.5 (low band 4Rx and inter-band 3Tx general requirements). The discussions below will be split into four sections with each topic.
Topic #1: 4Rx_NR_bands_R18-Core
Topic #2: Tx requirements for 3Tx inter-band UL CA/EN-DC
Topic #3: MSD for 3Tx inter-band UL CA/EN-DC
Topic #4: CRs
Topic #1: 4Rx_NR_bands_R18-Core
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2316324
	ZTE Corporation, OPPO
	[bookmark: _Hlk146792762]Extend scope for the 4Rx basket WID to include handheld UE



Open issues summary
[bookmark: _Hlk146792792]Sub-topic 1-1 Extend scope of 4Rx basket WID
Issue 1-1-1: Extend scope of 4Rx basket WID
· Proposal 1: To extend the below 4Rx basket WI scope to cover the new demands of low band 4Rx handheld UE.
· 4Rx Basket WI title: Rel-18 4Rx for NR bands for FWA (Fixed Wireless Access) UEs (<2.6GHz) and handheld UEs (1GHz to 2.6GHz)
· Proposal 2: The new title for 4Rx basket WID is proposed as:
· [image: ]

Recommended WF: Agree with the Proposals.


Topic #2: Tx requirements for 3Tx inter-band UL CA/EN-DC
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2315450
	Samsung
	Views on FS TxD for 3Tx
Observation 1: FS TxD if introduced only have one advertised “benefit” which is to facilitate conformance test but no benefit from NW perspective, which is totally the same with per band TxD.

	R4-2315240
	Huawei, HiSilicon
	Discussion on new TxD UE capability for 3T inter-band CA/DC
Observation 1: The TxD capability introduced from Rel-16 is per band indicated, which is not applicable for the case for the 3Tx inter-band scenario.
Proposal 1: A new per FS TxD capability is introduced for inter-band combination CA/DC.
Proposal 2: It is proposed to introduce the new per FS TxD capability from Rel-16.
Proposal 3: An LS should be sent to RAN2 to introduce a per FS TxD capability.

	R4-2315428
	Xiaomi
	Discussion on Tx requirement for 3Tx for inter-band UL CA and EN-DC
Observation 1: the intention to considering different cases for IE reporting is used to derive the value for DutyNR, x  or DutyNR, x for the constituted band when calculate the average percentage of uplink symbols 50%  ( DutyNR, x /maxDutyNR,x + DutyNR, y /maxDutyNR,y, )
Observation 2: the case both IE reported is not considered in the single band case.
Proposal 1: How to consider different cases for IE reporting for constituted band should be aligned with the single band case.
Proposal 2: if the case both IE reported should be considered, it is better that the current spec for single band case also needs to be updated
Proposal 3: No need to introduce new per FS TxD capability.
Proposal 4: supporting 3Tx related feature from R18 is our preference.

	R4-2315834
	vivo
	Remaining issues of Tx Requirements of 3Tx for band combinations with two bands
Proposal 1: Add general clarifications that the 3Tx UE requirements are applicable for FWA in Rel-18.
Observation 1: The are some fundamental differences in 3Tx feature compared to existing “Intra-band CA+UL-MIMO”.
Observation 2: There is clear expectation in what release of the requirements would be introduced for different UE types (requirements only applicable to FWA in Rel-18), and release independence would bring confusion between different releases.
Observation 3: There was no plan for 38.307 change even in the latest approved WID.
Observation 4: Even the current “Intra-band UL CA+UL-MIMO” release independence may be problematic.
Proposal 2: Do not introduce release independence for 3Tx related features.
Proposal 3: Introduce per FS TxD capability in Rel-18.

	R4-2315967
	[bookmark: _Hlk146794149]OPPO
	R18 Tx requirement for 3Tx inter-band combinations
Proposal 1:         Inform RAN2 to define capability for Tx diversity for a band under band combination.
Proposal 2:         Clarify 3Tx power class capabilities in inter-band CA configuration with general notes referring to MOP table.
Proposal 3:         3Tx band combinations without TxD can be release independent from Rel-16. And 3Tx band combinations with TxD should be from Rel-18.
Proposal 4:         Propose to focus on technical discussion and endorse 38.307 CR then update the WID in next RAN plenary to include 38.307 spec.

	R4-2316328
	[bookmark: _Hlk146794181]ZTE
	Remaining issues for 3Tx band combination
Proposal 1. A new per FS TxD capability should be introduced for 3Tx band combination with inter-band UL CA+TxD.
Observation 1. The release independent issue for the new feature of 3Tx band combination cannot be ignored.
Proposal 2. From the RAN2 signalling perspective, the feature of inter-band UL CA with UL MIMO can be release independent from Rel-15 if ULFPTX is not supported in UL MIMO, and but if ULFPTX is supported in UL MIMO, it should at least from Rel-16.
Proposal 3. The release independent for the feature of inter-band UL CA with UL MIMO is FFS, which relies on whether and when the new per FS TxD capability in introduced.
Proposal 4. To endorsed the draft CR for TS38.307[5].

	R4-2316799
	Google
	Discussion on TxD UE capability in 3Tx inter-band combinations
Proposal: The current per band TxD capability signaling is sufficient for 3Tx inter-band combination scenario. It is preferred not to introduce a new per band per band combination TxD capability.


Open issues summary
Moderator note: Some of the proposals in contributions are already covered by the draft CRs in this meeting, it can be discussed directly in the CR.
Sub-topic 2-1 Per feature set TxD capability
Issue 2-1-1: Whether to introduce the per feature set TxD capability
· Proposal: 
· No (Xiaomi, Google)
· [bookmark: _GoBack]Yes (Huawei, OPPO, ZTE, [Samsung?])
Moderator observation: seems no strong concern in introducing the new capability, and no harm of introducing this new capability though companies have different view on whether it is necessary or whether can be covered by per band TxD capability.
· Recommended WF: 
· Introduce the new per feature set TxD capability and send LS to RAN2 use R4-2315240 annex as baseline.

Sub-topic 2-2 Release independence of 3Tx
Issue 2-2-1: From which release the 3Tx inter-band CA/ENDC could be applied
· Proposal: 
· Rel-18 (Xiaomi, vivo)
· Rel-16 for 3Tx without TxD, and Rel-18 for 3Tx with TxD (OPPO, ZTE)
Moderator observation: the 38.307 is not included in the WID, and it depends on the discussion outcome of release independent issue. It is suggested to focus on technical discussion, then update the WID in next RAN plenary to include 38.307 spec if needed.
· Recommended WF: TBD

Topic #3: MSD for 3Tx inter-band UL CA/EN-DC
Companies’ contributions summary
	T-doc
	Company
	Proposals / Observations

	R4-2315299
	Huawei
	MSD analysis of PC2 and PC1.5 band combinations supporting 3Tx

	R4-2315391
	Apple
	MSD analysis for PC1.5 combinations with 3Tx

	R4-2315429
	Xiaomi
	Discussion on Rx requirement for 3Tx for inter-band UL CA and EN-DC

	R4-2315538
	LG Electronics
	MSD analysis for 3Tx

	R4-2315819
	vivo
	Discussion on Rx requirements for band combinations with 3Tx

	R4-2315968
	OPPO
	R18 3T4R MSD analysis

	R4-2316327
	ZTE
	MSD for 3Tx band combination


Open issues summary
Sub-topic 3-1 MSD for PC2
Issue 3-1-1: CA_n41A-n71A IMD4 falls on n71 Rx
· Proposals
· MSD= 20.7 dB (Huawei)
Moderator observation: The PC2 IMD4 has already been defined in the spec, so there is no need to redefine this requirement, and it can be reused directly.
[image: ]
· Recommended WF
· Reuse the existing PC2 IMD4 requirement for CA_n41A-n71A

Issue 3-1-2: CA_n26A-n78A IMD4 falls on n26 Rx
· Proposals
· Option 1: MSD= 19.2 dB (Huawei)
· Option 2: MSD= 26dB (OPPO)
· Option 3: MSD= 24.6dB (Xiaomi)
· Option 4: MSD= 21dB (LGE)
· Option 5: MSD= 25dB (vivo)
Moderator observation: Values are not far from each other. Averaged value is 23.84.
· Recommended WF
· Take linear average value 23.84dB

[bookmark: _Hlk147658341]Issue 3-1-3: DC_40A_n78A receiver harmonic mixing
· Proposals
· Option 1: Reuse CA_n40A-n77A (Huawei, OPPO, Xiaomi)
	E-UTRA or NR Band / Channel bandwidth of the affected DL band / MSD

	UL band
	DL band
	5
MHz
(dB)
	10 MHz
(dB)
	15 MHz
(dB)
	20 MHz
(dB)
	25 MHz
(dB)
	40 MHz
(dB)
	50 MHz
(dB)
	60 MHz
(dB)
	80 MHz
(dB)
	90 MHz
(dB)
	100 MHz
(dB)

	n78
	40
	16.2
	13.2
	11.4
	10.2
	
	
	
	
	
	
	



Moderator note: 
It was pointed out that new format has been adopted in last meeting, however, it was not implemented in latest available spec before meeting. The discussion can still use the old version in this meeting, and change it to the new format in Nov formal CR. 
Meanwhile, the smallest UL CBW and DL CBW is agreed to be mandatory for receiver harmonic mixing. Currently the n77 has used Tx 20MHz (min CBW is 10MHz), and n40 used 10MHz (min CBW). The Tx CBW seems not sensitive in the MSD calculation.
[image: ]
· Recommended WF
· Option 1.

Issue 3-1-4: DC_40A_n78A cross band leakage
· Proposals
· Option 1: (Huawei)
	E-UTRA or NR Band / Channel bandwidth of the affected DL band / MSD

	UL band
	DL band
	5 MHz
(dB)
	10 MHz
(dB)
	15 MHz
(dB)
	20 MHz
(dB)
	25 MHz
(dB)
	30 MHz
(dB)
	40 MHz
(dB)
	50 MHz
(dB)
	60 MHz
(dB)
	70 MHz
(dB)
	80 MHz
(dB)
	90 MHz
(dB)
	100 MHz
(dB)

	n78
	401
	14.26
	14.27
	14.23
	14.28
	
	
	
	
	
	
	
	
	

	NOTE 1:	Applicable only when harmonic mixing MSD for this combination is not applied.


· Option 2: (OPPO)
	E-UTRA or NR Band / Channel bandwidth of the affected DL band / MSD

	UL band
	DL band
	5 MHz
(dB)
	10 MHz
(dB)
	15 MHz
(dB)
	20 MHz
(dB)
	25 MHz
(dB)
	30 MHz
(dB)
	40 MHz
(dB)
	50 MHz
(dB)
	60 MHz
(dB)
	70 MHz
(dB)
	80 MHz
(dB)
	90 MHz
(dB)
	100 MHz
(dB)

	n78
	401
	9
	8.8
	8.8
	8.8
	
	
	
	
	
	
	
	
	

	NOTE 1:	Applicable only when harmonic mixing MSD for this combination is not applied.


· Option 3: (vivo)
	E-UTRA or NR Band / Channel bandwidth of the affected DL band / MSD

	UL band
	DL band
	5 MHz
(dB)
	10 MHz
(dB)
	15 MHz
(dB)
	20 MHz
(dB)
	25 MHz
(dB)
	30 MHz
(dB)
	40 MHz
(dB)
	50 MHz
(dB)
	60 MHz
(dB)
	70 MHz
(dB)
	80 MHz
(dB)
	90 MHz
(dB)
	100 MHz
(dB)

	n78
	401
	5
	5
	5
	5
	
	
	
	
	
	
	
	
	

	NOTE 1:	Applicable only when harmonic mixing MSD for this combination is not applied.



Moderator observation: 
The UE architecture in Option 3 is shared antennas between n78 and b40 which has got smaller values than Option 1/2 where separate antenna architecture is used. To cover both implementations, the worst architecture can be used in the requirement, and can average Option 1 and 2.
It was pointed out that new format has been adopted in last meeting, however, it was not implemented in latest available spec before meeting. The discussion can still use the old version in this meeting, and change it to the new format in Nov formal CR. Meanwhile, the largest UL CBW and lowest DL CBW is also agreed to be used for cross band leakage, however, due to large distance between b40 and n78, the MSD is not sensitive to the Tx BW and MSD values can be discussed directly.
· Recommended WF
· Take average from Option 1 and 2, and Option 3 implementation can also be covered:
	E-UTRA or NR Band / Channel bandwidth of the affected DL band / MSD

	UL band
	DL band
	5 MHz
(dB)
	10 MHz
(dB)
	15 MHz
(dB)
	20 MHz
(dB)
	25 MHz
(dB)
	30 MHz
(dB)
	40 MHz
(dB)
	50 MHz
(dB)
	60 MHz
(dB)
	70 MHz
(dB)
	80 MHz
(dB)
	90 MHz
(dB)
	100 MHz
(dB)

	n78
	401
	11.6
	11.5
	11.5
	11.5
	
	
	
	
	
	
	
	
	

	NOTE 1:	Applicable only when harmonic mixing MSD for this combination is not applied.




Sub-topic 3-2 MSD for PC1.5
Issue 3-2-1: CA_n41A-n71A IMD4 falls on n71 Rx
· Proposals
· Option 1: MSD= 25.5dB (Huawei)
· Option 2: MSD= 22dB (OPPO)
· Option 3: MSD= 27.8dB (Apple)
· Option 4: MSD= 21.3dB (Xiaomi)
· Option 5: MSD= 25.4dB (LGE)
· Option 6: MSD= 28dB (vivo)
· Option 7: MSD= 23.5dB (ZTE)
[bookmark: _Hlk146807303]Moderator observation: Values are not far from each other. Averaged value is 25.45.
· Recommended WF
· [bookmark: _Hlk147658875]Take linear average value 25.45dB

Issue 3-2-2: CA_n5A-n77A IMD falls on n5 Rx
· Proposals
· Option 1: MSD= 25.7 dB for IMD4, and keep as N/A for IMD2 due to too high value. (Huawei)
· Option 2: MSD= 23dB for IMD4 (OPPO)
· Option 3: MSD= 25.1dB for IMD4, MSD= 25.3dB for IMD5 (Apple)
· Option 4: MSD= 22.8dB for IMD4 (Xiaomi)
· Option 5: MSD= 29dB for IMD4 (vivo)
· Option 6: MSD= 24.4dB for IMD4 (ZTE)
[bookmark: _Hlk146807848]Moderator observation: Values are not far from each other. Averaged linear value is 25.5 for IMD4. For IMD5, in current spec PC2 has NOTE4 for this band combination as below which is not specified. IMD5 needed?
[image: ]
· Recommended WF
· Take linear average value 25.5dB for IMD4, and keep IMD5 not specified with NOTE4 in the spec, and keep IMD2 not specified.

Issue 3-2-3: CA_n25A-n77A IMD falls on n25 Rx
· Proposals
· Option 1: MSD= 40.8 dB for IMD2, MSD = 30dB for IMD4. (Huawei)
· Option 2: MSD= 37 dB for IMD2,    MSD = 21dB for IMD4. (OPPO)
· Option 3: MSD= 35.2 dB for IMD2, MSD = 24.8dB for IMD4, MSD= 29.6 for IMD5. (Apple)
· Option 4: MSD= 36.8 dB for IMD2, MSD = 23.8dB for IMD4. (Xiaomi)
· Option 5: MSD= 37.3 dB for IMD2, MSD = 24.7dB for IMD4. (LGE)
· Option 6: MSD= 36 dB for IMD2, MSD = 27dB for IMD4. (vivo)
· Option 7: MSD= 36.5 dB for IMD2, MSD = 23.5dB for IMD4, MSD= 6.2 for IMD5. (ZTE)
Moderator observation: Values are not far from each other. Averaged linear value is 37.4 for IMD2, 26.3 for IMD4. For IMD5, in current spec PC2 has NOTE4 for this band combination as below which is not specified.
[image: ]
· Recommended WF
· Take linear average value 37.4dB for IMD2, 26.3dB for IMD4, and keep IMD5 not specified with NOTE4 in the spec.

Topic #4: CRs
Companies’ contributions summary
	T-doc number
	Company
	CR title
	Recommendation

	R4-2315969
	OPPO
	Draft R18 38101-1 CR for 3Tx inter-band CA
	Revised with the MSD values updated

	R4-2315970
	OPPO
	Draft R18 38101-3 CR for 3Tx inter-band ENDC
	Revised with the MSD values updated

	R4-2316329
	ZTE
	draft CR to TS38.307[R18]_release independent for 3Tx band combination
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NOTE 4: This band is subject to IMD5 also which MSD is not specified.
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Rel-18 4Rx for NR bands (<2.6GHz) for FWA (Fixed Wireless Access) UEs_and handheld UEs
(<2.6GHz) and handheld UEs (1GHz to 2.6GHz)




