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Introduction
This email discussion summary includes SRS antenna port switching (11.4.2.1), and HO with PSCell (11.4.2.2).
Candidate target of email discussion for 1st round and 2nd round 
· 1st round: 
· Stage 0: Session chairs announce the set of email threads (no later than Monday 8am UTC, Jan. 25)
· Stage 1: Moderators kick off email discussion (Monday Jan. 25)
· Stage 2: Companies provide comments for the 1st round (Jan. 25 – Wednesday 6pm UTC Jan. 27)
· Stage 3: Moderators summarize the status and possible proposals, recommending what decisions can be made for 1st round. A formal t-doc will be used (Thursday 6pm UTC, Jan. 28)
· Stage 4: After receiving the summary from moderators, session chair may approve documents, make agreements or assign new CRs, WFs, LSs, etc. (no later than Monday 8am UTC, Feb. 1)
· 2nd round:
· Stage 5: Companies provide comments for 2nd round.
· Draft WF/LS and revised CRs/TPs shall be shared by Wednesday 1am UTC, Feb. 3. 
· Commenting shall stop by Wednesday 11pm UTC, Feb. 3.
· Formal tdocs of WF/LS/CRs/TPs shall be uploaded to the Inbox (except Cat A CRs) by Thursday 1am UTC, Feb. 4. 
· Draft moderator summary shall be shared by Thursday 9am UTC, Feb. 4, but moderators are strongly encouraged to share it earlier if possible and delegates to comment as early as possible.
· Stage 6: Moderators provide 2nd round summary with a formal tdoc by Thursday 6pm UTC, Feb. 4.
· Stage 7: Session chairs announce close of sessions (no later than 6pm UTC, Feb. 5). Final decisions will be captured in Chairman meeting report (to be shared after the meeting is closed).

Topic #1: SRS antenna port switching (11.4.2.1)
Main technical topic overview. The structure can be done based on sub-agenda basis. 
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2100192
	Apple
	Proposal 1: In the R17 FeRRM WI only RRM requirement of NR SRS antenna port switching would be discussed, including following cases:
· NR SRS antenna port switching impacting LTE CC
· NR SRS antenna port switching impacting NR CC
Proposal 2: like carrier based SRS switching, RAN4 would specify the interruption requirements for SRS antenna switching and would add clarification in other RRM requirement for application conditions.
Proposal 3: use RAN1 defined guard period Y as a baseline for interruption requirement design. And the interruption requirement shall be defined in unit of slot for NR and in unit of subframe for LTE respectively.
Proposal 4: 
For UE capable of per-FR MG, the interruption is only allowed to a victim serving CC if NR SRS antenna port switching happens in the same FR as this victim serving CC.
For UE not capable of per-FR MG, the interruption is always allowed to a victim serving CC regardless of whether NR SRS antenna port switching happens in the same FR as this victim serving CC.
Proposal 5: if NR SRS antenna switching causes interruption to LTE serving CC, the interruption is 2 subframes; while if NR SRS antenna switching causes interruption to NR serving CC, the interruption is 2 slots based on the SCS of the victim CC.

	R4-2100400
	CATT
	Observation 1: SRS antenna port switching will cause interruption for the following conditions:
•	UE works on simultaneous receiving and transmitting.
•	Common antenna is used by transmitter and receiver.
Observation 2: Interruption due to SRS antenna port switching should be considered in FDD moderator.
Observation 3: At least for intra-band NR/MR-DC, common antenna for transmitter and receiver should be assumed. And the interruption due to SRS antenna port switching should be considered.

	R4-2100634
	Qualcomm, Inc.
	Proposal 1: SRS antenna switch interruption is specified as the following table for NR SA. In EN-DC, interruption on LTE carrier is the same as victim SCS = 15kHz case in NR SA.
	
	Interruption Length (slots)

	Victim SCS (kHz)
	15
	30
	60

	15
	2
	2
	2

	30
	3
	2
	2

	60
	4
	3
	2




	R4-2100655
	LG Electronics Inc.
	Proposal 1: Symbol level (DL or UL symbols) interruption due to SRS antenna switching should be considered.
Proposal 2: Depending on UE capability supportedSRS-TxPortSwitch, the interruption requirements should be defined. 
Proposal 3: Interruption requirements should be considered for different SCS and sync/async cases.
Proposal 4: Do not define requirements for overlapping cases between SRS antenna switching and other measurements. 

	R4-2100726
	Xiaomi
	Observation 1: The SRS antenna switching time for FR1 UE is defined as 15us.
Proposal 1: The interruption at SRS antenna switching for FR1 UE would include antenna switching time and SRS transmission time.
Observation 2: The SRS antenna switching time for FR2 UE still need evolution.
Observation 3: The SRS antenna switching interruption time for MPUE depends on the final decision of the MPUE-Assumption in RAN1.
Proposal 2: The total interruption time of SRS antenna switching for MPUE would comprise of panel switching time, panel activation time and SRS transmission time.

	R4-2101078
	NEC
	Proposal 1: Interruption time for SRS antenna port switching when the SRS resource transmission in the SRS resource set is in same slot is (nrofSymbols+2+Y) OFDM symbols. Where nrofSymbols is the number of SRS symbols in the SRS transmission during SRS antenna switching and Y is the minimum guard period between two SRS resources of an SRS resource set for antenna switching.
Proposal 2: Interruption time due to SRS antenna port switching when the SRS resources in a resource set are not in same slot are (nrofSymbols +2) OFDM symbols. Where nrofSymbols is the number of SRS symbols in the SRS transmission during SRS antenna switching.

	R4-2101223
	MediaTek inc.
	Observation 1: SRS antenna switching in one band will possibly influence other bands’ DL/UL.
Proposal 1: RAN4 should introduce the interruption requirement for SRS antenna switching. The interruption requirement should base on the band combination capability reporting by UE.
Observation 2: The max number of symbols for SRS in one slot is 6, including SRS resource(s) and guard period for switching among SRS ports.
Proposal 2: The SRS antenna switching time is 15us.
Proposal 3: The SRS antenna switching interruption time should be
(A) SRS Transmission time (up to 6 symbols).
(B) 2 * 15us
Proposal 4: The SRS antenna switching interruption requirement should base on aggressor cell and victim cell’s numerology in NR.
Proposal 5: The interruption requirement doesn’t need to differentiate synchronized and asynchronized scenarios.
Proposal 6: One single requirement to cover the synchronized and asynchronized scenarios with or without UL TA.
Proposal 7: The SRS antenna switching interruption requirement is shown as follow.
	Victim cell SCS(KHz)
	Aggressor Cell SCS (KHz)

	
	15
	30
	60
	120

	15
	2
	2
	2
	2

	30
	2
	2
	2
	2

	60
	3
	2
	2
	2

	120
	5
	3
	3
	2


Proposal 8: No need to define the UE (not) capable of per-FR gaps requirement for SRS antenna port switching in RAN4.

	R4-2101379
	vivo
	Proposal 1: the interruption period caused by SRS antenna switch transmission is from a UE starts to execute SRS antenna switch to the end when a UE finishes this process and go back to normal transmission, it consists of two parts, the part is for the RF retuning to/from another antenna and the second part is the duration for SRS symbol transmission.
Proposal 2: use same set of requirements for different SRS antenna switch patterns   
Proposal 3: the interruption requirements for SRS antenna switch will jointly depend on the SCS value of aggressor and victim cells.

	R4-2101392
	Nokia, Nokia Shanghai Bell
	Observation1: The guard period defined in RAN1 is supposed to cause interruption on the carrier at least for the uplink transmission.  
Observation2: The UL interruption at SRS antenna switching is expected at least on the minimum guard period defined in Table 6.2.1.2-1 of [2].
Observation3: The 15us transient period between the SRS transmission on different antenna ports can be fully covered in the guard period in FR1.   
Proposal1: To confirm with RF session if the 15us transient period is fully covered in the guard period in FR1. 
Proposal2: If the transient period can be captured within the guard period in FR1, the UL interruption at SRS antenna switching shall be defined based on the minimum guard period specified in RAN1. 
Proposal3: It is proposed to define the interruption requirements at SRS antenna switching only for FR1 unless the transient period in FR2 gets clarified in RF session.
Proposal 4: Send LS to RAN1 clarifying the following questions on the applicability of guard period:
•	Does the guard period apply only if the SRS resources of a set are transmitted in the same slot i.e. if it applies if SRS resources of a set are transmitted in different slots? 
•	Does the guard period apply in the case of non-consecutive SRS switching i.e. if the SRS resources of  a set are separated by more than one OFDM symbols in FR1?
Proposal5: It is proposed to clarify the implication of the IE txSwitchImpactToRx from RAN1 so as to decide if DL interruption shall be defined in RAN4.

	R4-2101414
	Intel Corporation
	Proposal 1: Clarify that current SRS antenna switching time of 15us is applied for FR2 case where SRS antenna switch in the same panel.
Proposal 2: For the case that SRS antenna switching happens between different panels for FR2, it needs further discussion  whether extra ramp up timing for other antennas are needed.
Proposal 3: 1 additional OFDM symbol shall be added to the impacted DL interruption. The interruption length is 2 symbols for SCS=15KHz/30KHz/60KHz case and 3 symbols for SCS=120KHz case.

	R4-2101656
	Huawei, HiSilicon
	Proposal 1: The total interruption time could include the switching period and the SRS resource for antenna switching.
Observation 1: The impacted bands of the SRS antenna switching could be obtained from the IE txSwitchImpactToRx txSwitchWithAnotherBand. For the interruption cause by the switching period, whether the victim CCs are same as those indicated by the IEs needs further discussion.
Proposal 2: Symbol level interruption to be considered for SRS antenna switching.
Proposal 3: Take the SRS carrier switching as the starting point to identify the impact on other RRM requirements.

	R4-2102534
	Ericsson
	Proposal 1: RAN4 to define interruption requirements for SRS antenna port switching.
Proposal 2: The interruption requirement depends at least on the SCS of the victim cell.
Proposal 3: FFS: the interruption requirement depends on the SCS of aggressor cell.
Proposal 4: RAN4 to discuss what is included into the interruption time, e.g.:
FFS: time to switch to transmit,
FFS: time to switch back,
FFS: guard symbol(s),
FFS: SRS transmission.
Proposal 5: RAN4 to define SRS antenna port switching delay requirement.
Proposal 6: RAN4 to discuss the impact of SRS antenna port switching on timing measurements (e.g., UE Rx-Tx time difference, gNB Rx-Tx time difference, and UL RTOA measurements) and corresponding measurement requirements.



Open issues summary
Before e-Meeting, moderators shall summarize list of open issues, candidate options and possible WF (if applicable) based on companies’ contributions.
Sub-topic 1-1: Scope of SRS antenna switching requirement
Sub-topic description:
Open issues and candidate options before e-meeting:
Issue 1-1-1: whether interruption requirement would be defined in RRM for SRS antenna port switching
· Proposals
· Option 1 (Apple, LGE, MTK, Ericsson, HW, OPPO, NEC, Xiaomi, CMCC, Intel, CATT, QC, Nokia): RAN4 to define interruption requirements for SRS antenna port switching. 
· Recommended WF
· Tentative agreements:
· RAN4 to define interruption requirements for SRS antenna port switching

Issue 1-1-2: whether delay requirement would be defined in RRM for SRS antenna port switching
· Proposals
· Option 1 (Ericsson): RAN4 to define SRS antenna port switching delay requirement. 
· Option 2 (OPPO, NEC, Apple, Xiaomi, Intel, CATT, QC, Huawei?): No need to define SRS antenna port switching delay requirement in RRM.
· Option 3 (Ericsson, MTK, Nokia): FFS: whether delay requirement would be defined in RRM for SRS antenna port switching
· Recommended WF
· Narrow down to option 2 and 3 based on majority views. Continue discussion in 2nd round, and agreement would be captured in the WF.

Issue 1-1-3: Impact of SRS antenna port switching to other RRM requirements 
· Proposals
· Option 1 (Apple, Huawei, OPPO, NEC, Xiaomi, Intel, CATT, QC, MTK): Take the SRS carrier switching as the starting point to identify the impact on other RRM requirements. 
· Option 2 (Ericsson): RAN4 to discuss the impact of SRS antenna port switching on timing measurements (e.g., UE Rx-Tx time difference, gNB Rx-Tx time difference, and UL RTOA measurements) and corresponding measurement requirements.
· Option 3 (Ericsson):
· Take the SRS carrier switching as the starting point to identify the impact on other RRM requirements.
· FFS: RAN4 to discuss the impact of SRS antenna port switching on timing measurements (e.g., UE Rx-Tx time difference, gNB Rx-Tx time difference, and UL RTOA measurements) and corresponding measurement requirements
· Option 4 (Nokia): FFS on whether take the SRS carrier switching as the starting point to identify the impact on other RRM requirements
· Recommended WF
· Continue discussion in 2nd round, and agreement would be captured in WF. 

Issue 1-1-4: RAN4 defines the requirement only for SRS antenna port switching in FR1 or in both FR1 and FR2 
· Proposals
· Option 1 (QC, OPPO): only SRS antenna port switching in FR1 is considered 
· Option 2 (Apple, Xiaomi, MTK, Intel, NEC): SRS antenna port switching in FR1 and FR2 are considered
· Option 3 (Nokia, OPPO, Apple, LG, Xiaomi, vivo, Intel, CATT, QC, MTK): define the RRM requirements at SRS antenna switching only for FR1 unless the transient period in FR2 gets clarified in RF session (the scope of “RRM requirements” here depends on the conclusions from issue 1-1-1 and issue 1-1-2)
· Option 4 (Huawei): wait for the conclusion from RAN1 and RF
· Recommended WF
· Continue discussion in 2nd round, and agreement would be captured in the WF. 

Sub-topic 1-2: Interruption requirement applicability
Sub-topic description 
Open issues and candidate options before e-meeting:
Issue 1-2-1: Interruption requirement applicability
· Proposals
· Option 1 (MTK, Huawei, OPPO, NEC, Xiaomi): The interruption requirement should base on the band combination capability reporting by UE.
· Option 2 (Huawei (observation 1), Nokia (proposal 5), NEC, Apple, vivo, CATT, QC): For the interruption cause by the switching period, whether the victim CCs are same as those indicated by the IEs (txSwitchImpactToRx or txSwitchWithAnotherBand) needs further discussion.
· Option 3 (Ericsson): Needs further checking and discussion.
· Recommended WF
· Continue discussion in 2nd round, and agreement would be captured in the WF.

Issue 1-2-2: Victim cell type impacted by SRS antenna port switching
· Proposals
· Option 1 (Apple, OPPO, NEC, LG, Xiaomi, vivo, Intel, CATT, QC, Ericsson, MTK, Nokia): In the R17 FeRRM WI only RRM requirement of NR SRS antenna port switching would be discussed, including following cases (but all the victim CCs shall be determined by the conclusion in issue 1-2-1):
· NR SRS antenna port switching impacting LTE CC
· NR SRS antenna port switching impacting NR CC
· Recommended WF
· Tentative agreements:
· Option 1 (Apple, OPPO, NEC, LG, Xiaomi, vivo, Intel, CATT, QC, Ericsson, MTK, Nokia): In the R17 FeRRM WI only RRM requirement of NR SRS antenna port switching would be discussed, including following cases (but all the victim CCs shall be determined by the conclusion in issue 1-2-1):
· NR SRS antenna port switching impacting LTE CC
· NR SRS antenna port switching impacting NR CC

Issue 1-2-3: whether same interruption requirement applies to different SRS antenna port switching patterns
· Proposals
· Option 1 (vivo, OPPO, NEC, Apple, Xiaomi, Intel, CATT, QC): use same set of requirements for different SRS antenna switch patterns
· Option 2 (LGE): Depending on UE capability supportedSRS-TxPortSwitch, the interruption requirements should be defined.
· Option 3 (Ericsson, MTK, Nokia): further discussion is needed.
· Recommended WF
· Continue discussion in 2nd round, and agreement would be captured in the WF.

Sub-topic 1-3: Interruption requirement design
Sub-topic description 
Open issues and candidate options before e-meeting:
Issue 1-3-1: The interruption requirement is defined based on slot level or symbol level
· Proposals
· Option 1 (Apple, QC, MTK, Huawei, OPPO, Xiaomi, vivo, CATT): based on slot level
· Option 2 (LGE, NEC, Intel, Huawei, Ericsson): based on symbol level
· Option 3 (Nokia): FFS
· Recommended WF
· Continue discussion in 2nd round, and agreement would be captured in the WF.

Issue 1-3-2: The components within interruption time of SRS antenna port switching in FR1
· Proposals
· Option 1 (Xiaomi, MTK, vivo, Huawei, OPPO, LG, Intel, CATT): includes antenna switching time and SRS transmission time
· Option 1a (QC, NEC): includes antenna switching time and SRS transmission time; and transient periods before and after SRS transmission slot have to be taken into consideration.
· Option 1b (Ericsson): includes antenna switching time and SRS transmission time; and other components can be further discussed.
· Option 2 (Ericsson): FFS on followings
· FFS: time to switch to transmit,
· FFS: time to switch back,
· FFS: guard symbol(s),
· FFS: SRS transmission.
· Option 3 (Apple, Nokia): only antenna switching time
· If the transient period (15us) can be captured within the guard period in FR1, the UL interruption at SRS antenna switching shall be defined based on the minimum guard period specified in RAN1
· Recommended WF
· Continue discussion in 2nd round, and agreement would be captured in the WF.

Issue 1-3-3: if option 1 is adopted in issue 1-3-2, details of the interruption time in FR1
· Proposals
· Option 1 (NEC, LG,): 
· Interruption time for SRS antenna port switching when the SRS resource transmission in the SRS resource set is in same slot is (nrofSymbols+2+Y) OFDM symbols. Where nrofSymbols is the number of SRS symbols in the SRS transmission during SRS antenna switching and Y is the minimum guard period between two SRS resources of an SRS resource set for antenna switching.
· Interruption time due to SRS antenna port switching when the SRS resources in a resource set are not in same slot are (nrofSymbols +2) OFDM symbols. Where nrofSymbols is the number of SRS symbols in the SRS transmission during SRS antenna switching.
· Option 2 (MTK, OPPO, CATT): The SRS antenna switching interruption time should be
· (A) SRS Transmission time (up to 6 symbols).
· (B) 2 * 15us (The SRS antenna switching time is 15us)
· Option 3 (Xiaomi, Apple, vivo, MTK, Nokia): Wait the conclusion from issue 1-3-2
· Recommended WF
· Continue discussion in 2nd round, and agreement would be captured in the WF.

Issue 1-3-4: The components within interruption time of SRS antenna port switching in FR2
· Proposals
· Option 1 (Xiaomi): The total interruption time of SRS antenna switching for MPUE would comprise of panel switching time, panel activation time and SRS transmission time.
· Option 2 (Intel): Clarify that current SRS antenna switching time of 15us is applied for FR2 case where SRS antenna switch in the same panel. For the case that SRS antenna switching happens between different panels for FR2, it needs further discussion whether extra ramp up timing for other antennas are needed.
· Option 3 (MTK (proposal 3)): includes antenna switching time and SRS transmission time.
· Option 4 (OPPO, NEC, Apple, Xiaomi, vivo, Intel, CATT, QC, MTK, Nokia): Wait the conclusion from issue 1-1-4
· Recommended WF
· Wait the conclusion from issue 1-1-4

Issue 1-3-5: Would the interruption requirement based on different SCS?
· Proposals
· Option 1 (Apple, Huawei): Interruption requirement is based on the victim CC SCS.
· Option 2 (QC, MTK, vivo, OPPO, LG, Intel, CATT): Interruption requirement is based on the aggressor CC and victim CC SCS.
· Option 3 (Ericsson, Apple, Xiaomi): 
· The interruption requirement depends at least on the SCS of the victim cell.
· FFS: the interruption requirement depends on the SCS of aggressor cell.
· Recommended WF
· Continue discussion in 2nd round, and agreement would be captured in the WF.

Issue 1-3-6: Would the interruption requirement differentiate between sync and async cases?
· Proposals
· Option 1 (Apple, QC, MTK, OPPO, Xiaomi): No; based on the async case for the minimum requirement.
· Option 2 (LGE, CATT, Ericsson): Yes.
· Option 3 (Huawei, Nokia?): depends on whether to have slot level interruption or symbol level interruption. Need FFS.
· Recommended WF
· Continue discussion in 2nd round, and agreement would be captured in the WF.

Issue 1-3-7: Interruption requirement for UE with or without per-FR MG capability
· Proposals
· Option 1 (Apple): 
· For UE capable of per-FR MG, the interruption is only allowed to a victim serving CC if NR SRS antenna port switching happens in the same FR as this victim serving CC.
· For UE not capable of per-FR MG, the interruption is always allowed to a victim serving CC regardless of whether NR SRS antenna port switching happens in the same FR as this victim serving CC.
· Option 2 (MTK, Huawei, Xiaomi, CATT): No need to define the UE (not) capable of per-FR gaps requirement for SRS antenna port switching in RAN4.
· Option 3 (OPPO, QC, Ericsson, Nokia): FFS after addressing other issues
· Recommended WF
· Continue discussion in 2nd round, and agreement would be captured in the WF.

Issue 1-3-8: Interruption requirement proposals
· Proposals
· Option 1 (Apple): 
· if NR SRS antenna switching causes interruption to LTE serving CC, the interruption is 2 subframes; while if NR SRS antenna switching causes interruption to NR serving CC, the interruption is 2 slots based on the SCS of the victim CC.

· Option 2 (QC, OPPO): 
· SRS antenna switch interruption is specified as the following table for NR SA. In EN-DC, interruption on LTE carrier is the same as victim SCS = 15kHz case in NR SA.
	
	Interruption Length (slots)

	Victim SCS (kHz)
	15
	30
	60

	15
	2
	2
	2

	30
	3
	2
	2

	60
	4
	3
	2



· Option 3 (MTK): 
· The SRS antenna switching interruption requirement is shown as follow.
	Victim cell SCS(KHz)
	Aggressor Cell SCS (KHz)

	
	15
	30
	60
	120

	15
	2
	2
	2
	2

	30
	2
	2
	2
	2

	60
	3
	2
	2
	2

	120
	5
	3
	3
	2



· Option 4 (Intel): 
· 1 additional OFDM symbol shall be added to the impacted DL interruption. The interruption length is 2 symbols for SCS=15KHz/30KHz/60KHz case and 3 symbols for SCS=120KHz case.

· Option 5 (NEC): 
· Interruption time for SRS antenna port switching when the SRS resource transmission in the SRS resource set is in same slot is (nrofSymbols+2+Y) OFDM symbols. Where nrofSymbols is the number of SRS symbols in the SRS transmission during SRS antenna switching and Y is the minimum guard period between two SRS resources of an SRS resource set for antenna switching.
· Proposal 2: Interruption time due to SRS antenna port switching when the SRS resources in a resource set are not in same slot are (nrofSymbols +2) OFDM symbols. Where nrofSymbols is the number of SRS symbols in the SRS transmission during SRS antenna switching.
· Option 6 (Apple, Xiaomi, vivo, Intel, CATT, QC, Ericsson, MTK, Nokia, LG): Need to wait for the conclusions from previous issues
· Recommended WF
· Need to wait for the conclusions from previous issues 

Sub-topic 1-4: LS to RAN1 for clarification
Sub-topic description 
Open issues and candidate options before e-meeting:
Issue 1-4: LS to RAN1
· Proposals
· Option 1 (Nokia): Send LS to RAN1 clarifying the following questions on the applicability of guard period:
· Does the guard period apply only if the SRS resources of a set are transmitted in the same slot i.e., if it applies if SRS resources of a set are transmitted in different slots? 
· Does the guard period apply in the case of non-consecutive SRS switching i.e. if the SRS resources of a set are separated by more than one OFDM symbols in FR1?
· Recommended WF
· Continue discussion in 2nd round to determine if LS is needed or not.

Companies views’ collection for 1st round 
Open issues 
Sub-topic 1-1: Scope of SRS antenna switching requirement
Issue 1-1-1: whether interruption requirement would be defined in RRM for SRS antenna port switching
	Company
	Comments

	XXX
	

	Huawei
	We are fine with option 1.

	OPPO
	Agree with the recommended WF.

	NEC
	Agree with recommended WF

	Apple
	Agree with recommended WF

	LG
	Support recommended WF

	Xiaomi
	Agree with recommended WF

	CMCC
	OK with the recommended WF, which is aligned with the WID.

	Intel
	Agree with recommended WF

	CATT
	Fine with the recommended WF. 

	QC
	Agree with recommended WF.

	Ericsson
	Agree with the recommended WF

	MTK
	Agree with the recommended WF

	Nokia
	Agree with the recommended WF.


 
Issue 1-1-2: whether delay requirement would be defined in RRM for SRS antenna port switching
	Company
	Comments

	XXX
	

	Huawei
	Clarifications are needed. The switching time is defined in RF. What is the definition of switching delay.

	OPPO
	No, as it has been defined in RF.

	NEC
	Similar view as Huawei. 15us is defined in RF session, in our understanding RRM can reuse it to define interruption requirements.

	Apple
	Similar as carrier based SRS switching, we did not see the necessity to have delay requirement in RRM, because the SRS antenna port switching behavior could be in symbol level and the transient period is already captured in RF spec.

	LG
	Is switching delay requirement for only FR2 to consider panel switching ?

	Xiaomi
	We prefer not to define the delay requirement in RRM for SRS antenna port switching

	Intel
	The switching time is defined in RF. It is not necessary to define the delay requirement in RRM part.

	CATT
	Not necessary for now. 

	QC
	Same few as Huawei, mask is defined in RF already.

	Ericsson
	Propose:
· FFS: whether delay requirement would be defined in RRM for SRS antenna port switching

	MTK
	O.k. with Ericsson’s modified proposal.

	Nokia
	RF has defined the transient period due to SRS antenna switching which we understood is the same as the switching time/delay. There seems no strong reason why we need define additional delay requirements. We are fine with E///’s comments to keep it FFS for further analysis.  



Issue 1-1-3: Impact of SRS antenna port switching to other RRM requirements 
	Company
	Comments

	XXX
	

	Huawei
	Support option 1. For option 2, more analysis and discussion are needed.

	OPPO
	Agree with the recommended WF.

	NEC
	Ok with option 1. 

	Apple
	Agree with recommended WF

	Xiaomi
	Agree with the recommended WF

	Intel
	Agree with recommended WF

	CATT
	Fine with the recommended WF. 

	QC
	Support recommended WF.

	Ericsson
	Option 1 and option 2 are not contradicting, and we would still like RAN4 to discuss the impact of SRS antenna port switching on timing measurements. Can we update the recommended WF as follows:
· Take the SRS carrier switching as the starting point to identify the impact on other RRM requirements.
· FFS: RAN4 to discuss the impact of SRS antenna port switching on timing measurements (e.g., UE Rx-Tx time difference, gNB Rx-Tx time difference, and UL RTOA measurements) and corresponding measurement requirements

	MTK
	Agree with the recommended WF.

	Nokia
	We understood SRS carrier based switching and SRS antenna switching are different procedures: The carrier based switching interrupts all the carriers in the band combination, while antenna switching restricts UL during the guard period in serving carrier but may affect DL in other bands dependent on UE capability. 
We need first align the understanding of UE behavior during SRS switching and then we will know if there is commonality with SRS carrier switching. It is too early to agree taking SRS carrier switching as starting point before we understand antenna switching better.   



Issue 1-1-4: RAN4 defines the requirement only for SRS antenna port switching in FR1 or in both FR1 and FR2 
	Company
	Comments

	XXX
	

	Huawei
	We believe it is related to the ongoing discussion in RAN1 about multi panels. It is suggested to wait for the conclusion from RAN1 and RF.

	OPPO
	Support option 1.  We can also agree with the recommended WF.

	NEC
	We can consider FR1 and FR2 to start with.  We can down scope to FR1 if there is no conclusion on FR2 transient period. 

	Apple
	Agree with recommended WF, since the scenario of FR2 SRS antenna port switching is unclear in RAN4 RF so far, even though RAN1 had guard period definition for both FR1 and FR2.

	LG
	Support recommended WF. We can focus on FR1 first.

	Xiaomi
	Agree with the recommended WF

	vivo
	Agree with the recommended WF

	Intel
	Fine with the recommended WF. Current requirement only applied for FR1. For FR2, it needs more clarification.

	CATT
	Fine with the recommended WF. 

	QC
	Support recommended WF

	Ericsson
	No need to preclude FR2 at this stage, postpone the discussion on this issue.

	MTK
	Agree with the recommended WF. 

	Nokia
	Agree with the recommended WF



Sub-topic 1-2: Interruption requirement applicability
Issue 1-2-1: Interruption requirement applicability
	Company
	Comments

	XXX
	

	Huawei
	From our understanding, option 1 and option 2 are actually the same. 

	OPPO
	Generally, agree that interruption requirements should be band (or band comb) specific.

	NEC
	We also feel option 1 and 2 are same. 

	Apple
	We agree that the txSwitchImpactToRx could help to indicate the possible impact from SRS ant port switching to DL, but we are not sure if txSwitchWithAnotherBand also means the interruption from SRS ant port switching to other UL. We agree to further check on this issue, i.e., option 2. 

	Xiaomi
	Support option1.
In our understanding, IE txSwitchImpactToRx indicates the UL in the band combination that affects this DL, which means the DL is interrupted by the SRS antenna port switching. IE txSwitchWithAnotherBand indicates the UL in the band combination that switches together with this UL, which implies that there causes interruption to other UL. 

	vivo
	Option 2 could be used as the starting point.

	CATT
	Agree that the txSwitchImpactToRx与txSwitchWithAnotherBand can indicate the interruption to DL and the other band. And we are also fine to further check. 

	QC
	We support option 2, further discussion on how to interpret the two IEs under RRM interruption requirement concept is necessary.

	Ericsson
	Needs further checking and discussion.

	MTK
	Support option 1 and we are fine if companies want to have more time to further check.

	Nokia
	We understood Option 1 and Option 2 are not orthogonal to each other. The common thing is the interruption should consider the band combination capability where we share the opinion. In addition, the victim cells where the interruption applies are different per parameter indicated in capability, and the UL and DL interruption seems applying to different cells. These would require further discussion. 



Issue 1-2-2: Victim cell type impacted by SRS antenna port switching
	Company
	Comments

	XXX
	

	OPPO
	Option 1 is fine.

	NEC
	Agree with recommended WF

	Apple
	Agree with recommended WF

	LG
	Support option 1

	Xiaomi
	Agree with recommended WF

	vivo
	Agree with the recommended WF

	Intel
	Agree with recommended WF

	CATT
	Fine with the recommended WF. 

	QC
	Agree with recommended WF.

	Ericsson
	Agree with option 1 and recommended WF.

	MTK
	Agree with recommended WF.

	Nokia
	Agree with recommended WF



Issue 1-2-3: whether same interruption requirement applies to different SRS antenna port switching patterns
	Company
	Comments

	XXX
	

	OPPO
	Option 1 is fine. We think it is quite related to UE implementation for different SRS antenna port switching patterns. From UE’s perspective, we can accept 1 set of interruption requirement from the worst case.

	NEC
	In our understanding if SRS transmission is in single slot, one single interruption is sufficient. If it spans multiple slots, our understanding is we should define interruption per instance of SRS antenna port switching (for slot). 

	Apple
	Option 1.

	LG
	Support option 2. Depending on UE capability supportedSRS-TxPortSwitch, interruption symbols and slots are different. 

	Xiaomi
	Support option1.

	vivo
	Agree with the recommended WF.

	Intel
	Fine with option 1.

	CATT
	Option 1. 

	QC
	If LG is referring to different between e.g., 1T2R and 1T4R, we don’t think RAN4 can exhaustively list requirement for all the cases, based on this understanding, option 1 is more reasonable, defining a requirement that can be fulfilled by all cases.

	Ericsson
	Further discussion is needed.

	MTK
	Regarding option 1, we need further clarification on what SRS antenna port switching “patterns” mean. 
Regarding option 2, we share the same view with QC.
More discussion is needed.

	Nokia
	Before agreeing on this issue, we need understand where the interruption comes from i.e. the components of interruption. As the interruption may arise due to guard period, transient period, SRS transmission and even UE capability etc, we suggest coming to this issue after reaching consensus on the interruption components.  



Sub-topic 1-3: Interruption requirement design
Issue 1-3-1: The interruption requirement is defined based on slot level or symbol level
	Company
	Comments

	XXX
	

	Huawei
	We support option 1. The switching period defined in RF is much shorter compared with the symbol length for 15/30 KHz, and it is a bit pessimistic to have slot level interruption. But we also agree that is may depends on the components of the total interruption time.

	OPPO
	Support option 1.

	NEC
	Option 2, We support symbol level interruption.

	Apple
	Option 1. With the MTTD/MRTD and TA, we cannot precisely determine which DL symbols or UL symbols on other UL CCs are interrupted by SRS antenna port switching, and therefore we prefer to simplify the requirement in slot level.

	LG
	Support option 2. SRS antenna port switching is operated in SRS transmission symbols. Interruption overhead should be avoided. 

	Xiaomi
	Support option 1.

	vivo
	Option 1. 

	CMCC
	This issue is related with Issue 1-3-2: the component within interruption. If only antenna switching time is considered for the interruption, it is not preferred to specify the interruption requirements based on slot level, since the transient period specified in FR session is 15us which can be covered by a symbol for FR1, and the guard period specified in RAN1 is symbol level as well.

	Intel
	We are fine with option 1, considering that some other components may be needed. Besides, SRS antenna port switching can happen anywhere, which may have impact on more than one DL slots.

	CATT
	Option 1. 

	QC
	We support option 1. As Apple explained, synchronization between aggressor and victims is not possible, in this case we don’t see how symbol level requirement can benefit the system performance, given that which symbols to be interrupted is not controllable.

	Ericsson
	Needs further discussion, depends on other issues. Propose at this stage to count on symbol level, since rounding up to slot level, if needed, should be straightforward.

	MTK
	Support option 1. SRS antenna switching is a Rel-15 feature and all interruption requirement in Rel-15 is specified based on slot level.

	Nokia
	This depends on how to determine the interruption time. We can come to this issue after reaching the conclusions on the interruption time on Issue 1-3-2.  



Issue 1-3-2: The components within interruption time of SRS antenna port switching in FR1
	Company
	Comments

	XXX
	

	OPPO
	Support option 1.

	NEC
	In our understanding it includes:
PUSCH to SRS transient period + guard period+ SRS transmission time+ SRS to PUSCH transient period. 

	Apple
	Option 3. We do not understand why SRS transmission time shall be counted into the interruption. Different from SRS carrier switching, here UE will stay on the serving CCs during SRS antenna port switching.

	LG
	Prefer option 1. But we need to check components for option 2.

	Xiaomi
	Support Option1. 

	vivo
	Support option 1 

	Intel
	Option 1. The whole interruption time may start from the time UE starts to perform SRS antenna switch to the time when UE finishes this process and switch back. Therefore, SRS transmission time need be to be included.

	CATT
	Option 1. The interruption caused by SRS antenna port switching should include the time for switching to SRS transmission and switching back to PUSCH. The SRS transmission length can be different between this two switching and therefore can cause different total interruption. 

	QC
	We support option 1, since we support the requirement to be specified in slot level, for multiple SRS antenna switch happening in the same slot, the SRS transmission time between two switches can not be used for transmission/reception anyways, therefore it should be included in SRS antenna switch interruption requirement.
But one more term should be added to option 1: transient periods before and after SRS transmission slot have to be taken into consideration.

	Ericsson
	We can agree on that at least it includes antenna switching time (single direction?) and SRS transmission time. The other components can be further discussed.

	MTK
	Support option 1. The SRS transmission time and the transient time before and after SRS transmission time may also have impact on the other channel in same/different bands, thus these two transmission period shall be included in interruption requirement.

	Nokia
	Option 3 for UL interruption.
As discussed in our paper, we may need discuss the DL and UL interruption separately as the victim cells where interruption applies are different.
As the SRS switching happens on serving carrier, the interruption on serving cell seems relevant to guard period only. According to RAN1, it prohibits the UE to transmit any UL signal but the DL is not restricted. In this case, the SRS transmission time seems not relevant.
But if concerning the DL interruption/affects to other band (to be clarified by RAN1), the interruption may comprise the SRS transmission time. We may need discuss those separately before agreeing on a unified interruption requirements.   



Issue 1-3-3: if option 1 is adopted in issue 1-3-2, details of the interruption time in FR1
	Company
	Comments

	XXX
	

	OPPO
	Option 2 is fine. Based on this, we can further discuss the requirements in issues 1-3-8.

	NEC
	Based on our understanding of issue 1-3-2, we support option 1

	Apple
	Wait the conclusion from issue 1-3-2


	LG
	We can discuss based on option 1 as starting point

	Xiaomi
	Wait the conclusion from issue 1-3-2


	vivo
	Agree with the recommended WF

	CATT
	Option 2 can be a baseline. In our understanding, the guard period Y defined in RAN 1 is used for antenna port switching in which the switching time 15us is included. So the interruption time can be nrofSymbols + 2 * 15us. 

	QC
	Both option 1 and 2 missed the fact that there are up to 3 antenna port switching within one slot, hence the equation in option 1 is nrofSymbols+2+3*Y, option 2 (A) should be up to 7 symbols, if number of guard symbol in each transition is 1.

	Ericsson
	Needs further discussion. Also depends on other issues.

	MTK
	We agree with recommended WF (wait the conclusion from issue 1-3-2)

	Nokia
	This depends on the discussion of Issue 1-3-2.



Issue 1-3-4: The components within interruption time of SRS antenna port switching in FR2
	Company
	Comments

	XXX
	

	OPPO
	Agree with the recommended WF.

	NEC
	Our understanding is combination of option 1 and 2. But we can agree to recommended WF at this stage

	Apple
	Wait the conclusion from issue 1-1-4

	LG
	We need to check SRS antenna port switching issue (e.g., panel switching, SRS antenna switching, etc.) for FR2 in RF room.

	Xiaomi
	Wait the conclusion from issue 1-1-4

	vivo
	Agree with the recommended WF

	Intel
	Fine with the recommended WF.

	CATT
	Agree the recommended WF. 

	QC
	Agree with recommended WF.

	Ericsson
	Needs further discussion. Also depends on other issues.

	MTK
	Agree with recommended WF

	Nokia
	Agree with the recommended WF



Issue 1-3-5: Would the interruption requirement based on different SCS?
	Company
	Comments

	XXX
	 

	Huawei
	It depends on how to define the interruption time (slot/symbol level and components of the interruption). For the time being, it should at least relate to the SCS of victim CC.

	OPPO
	Support option 2.

	Apple
	we agree with option 1 but can accept option 3. It depends on which kind of interruption requirement we would use, e.g., switching time + transmission time, or only switching time.

	LG
	Support option 2

	Xiaomi 
	We also think this issue depends on the conclusion from issue 1-3-1. We prefer Option 3. 

	vivo
	Ok with option 2

	Intel
	support option 2. If SRS transmission time is considered, the aggressor CC will also have impact.

	CATT
	Option 2. The aggressor CC has impact on the SRS transmission length. 

	QC
	Support option 2, but this depends on 1-3-2 and 1-3-3.

	Ericsson
	Prefer Option 3.

	MTK
	Support option 2. The interruption requirement is depending on the SCSs of aggressor CC and victim CC. The length for the six SRS symbols is depending aggressor’s SCS.

	Nokia
	This depends on how to determine the interruption time. If guard period is concerned, SCS shall be considered. And if SRS transmission is considered, the aggressor cell needs further to be counted. We can come back to this later after conclusion on the interruption time.  



Issue 1-3-6: Would the interruption requirement differentiate between sync and async cases?
	Company
	Comments

	XXX
	

	Huawei
	It depends on whether to have slot level interruption or symbol level interruption. If slot level interruption is to be defined, we prefer to have requirements for sync and async respectively. If symbol level interruption is to be defined, then there is no need to distinguish sync or async.

	OPPO
	Option 1 is OK.

	Apple
	Option 1

	LG
	Support option 2

	Xiaomi
	Support option1.

	CATT
	The interruption can be different for sync and async case in principle. For example, if the interruption time is based on slot level, for the same SCS, when X slots are interrupted in sync case, there will be X+1 slots interrupted in async case. 

	QC 
	Support option 1

	Ericsson
	Option 2 shall be assumed, at least as a starting point.

	MTK
	Support option 1. One additional slot is added for TA, thus the requirement shall be the same for the async and sync cases.

	Nokia
	This also depends on how to determine the interruption time. We can study the interruption for sync and async scenarios respectively and then discuss if we adopt only the worse case or define requirements for both scenarios separately. 



Issue 1-3-7: Interruption requirement for UE with or without per-FR MG capability
	Company
	Comments

	XXX
	

	Huawei:
	Option 2. We believe it is related to issue 1-2-1. If the victim CCs could be indicated by the capability of SRS-txSwtich , then there is no need to further discuss the applicability regarding the per-FR gap capability.

	OPPO
	We can come back after conclusion on other issues.

	Apple
	We propose option 1. It’s also related with issue 1-2-1. For SRS antenna port switching interrupts other UL CCs, we need to check if txSwitchWithAnotherBand can indicate the victim CCs. If txSwitchWithAnotherBand cannot indicate the victim CCs, we need to consider the interruption requirement with/without per-FR MG capability.

	Xiaomi
	Support option 2.

	CATT
	In our understanding, the interruption requirement is not related to per-FR MG capability. FR1 and FR2 should have no impact on each other since the transceiver and antenna for FR1 and FR2 are independent. 

	QC
	Suggest that we can postpone this discussion after 1-2-1 is agreed.

	Ericsson
	Further discussion is needed, no need to decide this in this meeting.

	MTK
	Support option 2. RAN2 has already defined the related specification for the UE capability signalling to reflect the UE capability on SRS antenna switching, i.e., txSwitchImpactToRx, txSwitchWithAnotherBand, to inform network which band may be impacted by SRS antenna switching.

	Nokia
	As the victim cells are different for per-UE and per-FR MG capability, we need have this clarified when defining the interruption requirements. We can come back to this after conclusion on interruption for per-UE gap capability. 



Issue 1-3-8: Interruption requirement proposals
	Company
	Comments

	XXX
	

	OPPO
	Option 2 is fine.

	NEC
	Option 5

	Apple
	Can hold on until we have conclusions from all above issues.

	Xiaomi
	Need to wait for the conclusions from previous issues

	Vivo
	Wait for conclusions of other items

	Intel
	Wait for the conclusion from related issues.

	CATT
	Agree the recommended WF. 

	QC
	OK with recommended WF.

	Ericsson
	Agree with the recommended WF.

	MTK
	Agree with the recommended WF.

	Nokia 
	Agree with the recommended WF. 

	LG
	This is the first time to discuss interruption time, so we prefer to focus on other issue rather than detail of the interruption time in this meeting



Sub-topic 1-4: LS to RAN1 for clarification
Issue 1-4: LS to RAN1
	Company
	Comments

	Apple
	Fine to have LS, but suggest to discuss the above issues first and then summarize the open issues which needs clarification from RAN1 in the LS.

	QC
	We don’t quite understand if SRS transmission are not consecutive between antenna switching, what does “guard period” refers to in that case? If SRS transmission is not consecutive and nothing is transmitted in between, the time period in between naturally becomes the guard period. 

	Ericsson
	The recommended WF is fine. Proposal form Apple is also reasonable.

	MTK
	We do not understand the intention for this proposal.
For the first question, the SRS resources are transmitted in the last 6 symbols of one slot. SRS resources in two adjacent slots are already separated by 8 symbols.
For the second question, the guard period guarantees the minimum time gap between two SRS transmission from different ports.

	Nokia
	Agree with the recommended WF. We can collect all the unclear issues to be clarified by RAN1 before sending the LS. 



CRs/TPs comments collection
Major close-to-finalize WIs and Rel-15 maintenance, comments collections can be arranged for TPs and CRs. For Rel-16 on-going Wis, suggest to focus on open issues discussion on 1st round.
	CR/TP number
	Comments collection

	XXX
	Company A

	
	Company B

	
	

	YYY
	Company A

	
	Company B

	
	



Summary for 1st round 
Open issues 
Moderator tries to summarize discussion status for 1st round, list all the identified open issues and tentative agreements or candidate options and suggestion for 2nd round i.e. WF assignment.
Sub-topic 1-1: Scope of SRS antenna switching requirement
	
	Status summary 

	Issue 1-1-1: whether interruption requirement would be defined in RRM for SRS antenna port switching
	Tentative agreements:
· RAN4 to define interruption requirements for SRS antenna port switching
Candidate options:
Recommendations for 2nd round:
This issue is closed, and agreement would be captured in the WF.

	Issue 1-1-2: whether delay requirement would be defined in RRM for SRS antenna port switching
	Tentative agreements:
No tentative agreement in the 1st round. Based on the discussion in 1st round, 1 company supports option 1, 8 companies support option 2, and 3 companies support option 3.
Candidate options (narrow down to option 2 and 3 based on majority views):
· Option 2 (OPPO, NEC, Apple, Xiaomi, Intel, CATT, QC, Huawei?): No need to define SRS antenna port switching delay requirement in RRM.
· Option 3 (Ericsson, MTK, Nokia): FFS: whether delay requirement would be defined in RRM for SRS antenna port switching
Recommendations for 2nd round:
Continue discussion in 2nd round, and agreement would be captured in the WF.

	Issue 1-1-3: Impact of SRS antenna port switching to other RRM requirements 
	Tentative agreements:
Based on the discussion in 1st round, 9 companies support option 1, 1 company supports option 2 and 3, and 1 company supports option 4.
· Option 1 (Apple, Huawei, OPPO, NEC, Xiaomi, Intel, CATT, QC, MTK): Take the SRS carrier switching as the starting point to identify the impact on other RRM requirements. 
· Option 2 (Ericsson): RAN4 to discuss the impact of SRS antenna port switching on timing measurements (e.g., UE Rx-Tx time difference, gNB Rx-Tx time difference, and UL RTOA measurements) and corresponding measurement requirements.
· Option 3 (Ericsson):
· Take the SRS carrier switching as the starting point to identify the impact on other RRM requirements.
· FFS: RAN4 to discuss the impact of SRS antenna port switching on timing measurements (e.g., UE Rx-Tx time difference, gNB Rx-Tx time difference, and UL RTOA measurements) and corresponding measurement requirements
· Option 4 (Nokia): FFS on whether take the SRS carrier switching as the starting point to identify the impact on other RRM requirements 
Candidate options:
Recommendations for 2nd round:
Continue discussion in 2nd round, and agreement would be captured in the WF.

	Issue 1-1-4: RAN4 defines the requirement only for SRS antenna port switching in FR1 or in both FR1 and FR2 
	Tentative agreements:
Based on the discussion in 1st round, 2 companies support option 1, 5 companies support option 2, 10 companies support option 3 and 1 company supports option 4.
· Option 1 (QC, OPPO): only SRS antenna port switching in FR1 is considered 
· Option 2 (Apple, Xiaomi, MTK, Intel, NEC): SRS antenna port switching in FR1 and FR2 are considered
· Option 3 (Nokia, OPPO, Apple, LG, Xiaomi, vivo, Intel, CATT, QC, MTK): define the RRM requirements at SRS antenna switching only for FR1 unless the transient period in FR2 gets clarified in RF session (the scope of “RRM requirements” here depends on the conclusions from issue 1-1-1 and issue 1-1-2)
· Option 4 (Huawei): wait for the conclusion from RAN1 and RF 
Candidate options:
Recommendations for 2nd round:
Confirm tentative agreement in 2nd round, and agreement would be captured in the WF.



Sub-topic 1-2: Interruption requirement applicability
	
	Status summary 

	Issue 1-2-1: Interruption requirement applicability

	Tentative agreements:
No tentative agreement in the 1st round. Based on the discussion in 1st round, 5 companies supports option 1, 7 companies support option 2, and 1 company supports option 3.
Candidate options:
· Option 1 (MTK, Huawei, OPPO, NEC, Xiaomi): The interruption requirement should base on the band combination capability reporting by UE.
· Option 2 (Huawei (observation 1), Nokia (proposal 5), NEC, Apple, vivo, CATT, QC): For the interruption cause by the switching period, whether the victim CCs are same as those indicated by the IEs (txSwitchImpactToRx or txSwitchWithAnotherBand) needs further discussion.
· Option 3 (Ericsson): Needs further checking and discussion.
Recommendations for 2nd round:
Continue discussion in 2nd round, and agreement would be captured in the WF.

	Issue 1-2-2: Victim cell type impacted by SRS antenna port switching
	Tentative agreements:
· Option 1 (Apple, OPPO, NEC, LG, Xiaomi, vivo, Intel, CATT, QC, Ericsson, MTK, Nokia): In the R17 FeRRM WI only RRM requirement of NR SRS antenna port switching would be discussed, including following cases (but all the victim CCs shall be determined by the conclusion in issue 1-2-1):
· NR SRS antenna port switching impacting LTE CC
· NR SRS antenna port switching impacting NR CC
Candidate options:
Recommendations for 2nd round:
This issue is closed, and agreement would be captured in the WF.

	Issue 1-2-3: whether same interruption requirement applies to different SRS antenna port switching patterns
	Tentative agreements:
No tentative agreement in the 1st round. Based on the discussion in 1st round, 8 companies support option 1, 1 company supports option 2, and 3 companies support option 3.
Candidate options:
· Option 1 (vivo, OPPO, NEC, Apple, Xiaomi, Intel, CATT, QC): use same set of requirements for different SRS antenna switch patterns
· Option 2 (LGE): Depending on UE capability supportedSRS-TxPortSwitch, the interruption requirements should be defined.
· Option 3 (Ericsson, MTK, Nokia): further discussion is needed.
Recommendations for 2nd round:
Continue discussion in 2nd round, and agreement would be captured in the WF.



Sub-topic 1-3: Interruption requirement design
	
	Status summary 

	Issue 1-3-1: The interruption requirement is defined based on slot level or symbol level

	Tentative agreements:
No tentative agreement in the 1st round. Based on the discussion in 1st round, 8 companies support option 1, 5 companies support option 2, and 1 company supports option 3.
Candidate options:
· Option 1 (Apple, QC, MTK, Huawei, OPPO, Xiaomi, vivo, CATT): based on slot level
· Option 2 (LGE, NEC, Intel, Huawei, Ericsson): based on symbol level
· Option 3 (Nokia): FFS
Recommendations for 2nd round:
Continue discussion in 2nd round, and agreement would be captured in the WF.

	Issue 1-3-2: The components within interruption time of SRS antenna port switching in FR1
	Tentative agreements:
No tentative agreement in the 1st round. Based on the discussion in 1st round, 8 companies support option 1, 1 company supports option 2, and 2 companies support option 3.
Candidate options:
· Option 1 (Xiaomi, MTK, vivo, Huawei, OPPO, LG, Intel, CATT): includes antenna switching time and SRS transmission time
· Option 1a (QC, NEC): includes antenna switching time and SRS transmission time; and transient periods before and after SRS transmission slot have to be taken into consideration.
· Option 1b (Ericsson): includes antenna switching time and SRS transmission time; and other components can be further discussed.
· Option 2 (Ericsson): FFS on followings
· FFS: time to switch to transmit,
· FFS: time to switch back,
· FFS: guard symbol(s),
· FFS: SRS transmission.
· Option 3 (Apple, Nokia): only antenna switching time
· If the transient period (15us) can be captured within the guard period in FR1, the UL interruption at SRS antenna switching shall be defined based on the minimum guard period specified in RAN1
Recommendations for 2nd round:
Continue discussion in 2nd round, and agreement would be captured in the WF.

	Issue 1-3-3: if option 1 is adopted in issue 1-3-2, details of the interruption time in FR1
	Tentative agreements:
No tentative agreement in the 1st round. Based on the discussion in 1st round, 2 companies support option 1, 3 companies support option 2, and 5 companies support option 3.
Candidate options:
· Option 1 (NEC, LG): 
· Interruption time for SRS antenna port switching when the SRS resource transmission in the SRS resource set is in same slot is (nrofSymbols+2+Y) OFDM symbols. Where nrofSymbols is the number of SRS symbols in the SRS transmission during SRS antenna switching and Y is the minimum guard period between two SRS resources of an SRS resource set for antenna switching.
· Interruption time due to SRS antenna port switching when the SRS resources in a resource set are not in same slot are (nrofSymbols +2) OFDM symbols. Where nrofSymbols is the number of SRS symbols in the SRS transmission during SRS antenna switching.
· Option 2 (MTK, OPPO, CATT): The SRS antenna switching interruption time should be
· (A) SRS Transmission time (up to 6 symbols).
· (B) 2 * 15us (The SRS antenna switching time is 15us)
· Option 3 (Xiaomi, Apple, vivo, MTK, Nokia): Wait the conclusion from issue 1-3-2
Recommendations for 2nd round:
Continue discussion in 2nd round, and agreement would be captured in the WF.

	Issue 1-3-4: The components within interruption time of SRS antenna port switching in FR2
	Tentative agreements:
Wait the conclusion from issue 1-1-4.
Candidate options:
· Option 1 (Xiaomi): The total interruption time of SRS antenna switching for MPUE would comprise of panel switching time, panel activation time and SRS transmission time.
· Option 2 (Intel): Clarify that current SRS antenna switching time of 15us is applied for FR2 case where SRS antenna switch in the same panel. For the case that SRS antenna switching happens between different panels for FR2, it needs further discussion whether extra ramp up timing for other antennas are needed.
· Option 3 (MTK (proposal 3)): includes antenna switching time and SRS transmission time.
· Option 4 (OPPO, NEC, Apple, Xiaomi, vivo, Intel, CATT, QC, MTK, Nokia): Wait the conclusion from issue 1-1-4
Recommendations for 2nd round:
Discuss the options after getting conclusion from issue 1-1-4, and agreement would be captured in the WF.

	Issue 1-3-5: Would the interruption requirement based on different SCS?
	Tentative agreements:
No tentative agreement in the 1st round. Based on the discussion in 1st round, 2 companies support option 1, 7 companies support option 2, and 3 companies support option 3.
Candidate options:
· Option 1 (Apple, Huawei): Interruption requirement is based on the victim CC SCS.
· Option 2 (QC, MTK, vivo, OPPO, LG, Intel, CATT): Interruption requirement is based on the aggressor CC and victim CC SCS.
· Option 3 (Ericsson, Apple, Xiaomi): 
· The interruption requirement depends at least on the SCS of the victim cell.
· FFS: the interruption requirement depends on the SCS of aggressor cell.
Recommendations for 2nd round:
Continue discussion in 2nd round, and agreement would be captured in the WF.

	Issue 1-3-6: Would the interruption requirement differentiate between sync and async cases?
	Tentative agreements:
No tentative agreement in the 1st round. Based on the discussion in 1st round, 5 companies support option 1, 3 companies support option 2, and 2 companies support option 3.
Candidate options:
· Option 1 (Apple, QC, MTK, OPPO, Xiaomi): No; based on the async case for the minimum requirement.
· Option 2 (LGE, CATT, Ericsson): Yes.
· Option 3 (Huawei, Nokia?): depends on whether to have slot level interruption or symbol level interruption. Need FFS.
Recommendations for 2nd round:
Continue discussion in 2nd round, and agreement would be captured in the WF.

	Issue 1-3-7: Interruption requirement for UE with or without per-FR MG capability
	Tentative agreements:
No tentative agreement in the 1st round. Based on the discussion in 1st round, 1 company supports option 1, 4 companies support option 2, and 4 companies support option 3.
Candidate options:
· Option 1 (Apple): 
· For UE capable of per-FR MG, the interruption is only allowed to a victim serving CC if NR SRS antenna port switching happens in the same FR as this victim serving CC.
· For UE not capable of per-FR MG, the interruption is always allowed to a victim serving CC regardless of whether NR SRS antenna port switching happens in the same FR as this victim serving CC.
· Option 2 (MTK, Huawei, Xiaomi, CATT): No need to define the UE (not) capable of per-FR gaps requirement for SRS antenna port switching in RAN4.
· Option 3 (LG, OPPO, QC, Ericsson, Nokia): FFS after addressing other issues
Recommendations for 2nd round:
Continue discussion in 2nd round, and agreement would be captured in the WF.

	Issue 1-3-8: Interruption requirement proposals

	Tentative agreements:
Need to wait for the conclusions from previous issues.
Candidate options:
Recommendations for 2nd round:
Continue discussion after we get conclusions from previous issues, and agreement would be captured in the WF.



Sub-topic 1-4: LS to RAN1 for clarification
	
	Status summary 

	Issue 1-4: LS to RAN1

	Tentative agreements:
No tentative agreement in the 1st round. 
Candidate options:
· Option 1 (Nokia): Send LS to RAN1 clarifying the following questions on the applicability of guard period:
· Does the guard period apply only if the SRS resources of a set are transmitted in the same slot i.e., if it applies if SRS resources of a set are transmitted in different slots? 
· Does the guard period apply in the case of non-consecutive SRS switching i.e. if the SRS resources of a set are separated by more than one OFDM symbols in FR1?
Recommendations for 2nd round:
Continue discussion in 2nd round to determine if LS is needed or not.




Recommendations on WF/LS assignment 
	
	WF/LS t-doc Title 
	Assigned Company,
WF or LS lead

	#1
	WF on further RRM enhancement for NR and MR-DC - SRS antenna port switching
	
Apple




CRs/TPs
Moderator tries to summarize discussion status for 1st round and provides recommendation on CRs/TPs Status update 
	CR/TP number
	CRs/TPs Status update recommendation  

	XXX
	Based on 1st round of comments collection, moderator can recommend the next steps such as “agreeable”, “to be revised”



Discussion on 2nd round (if applicable)

Summary on 2nd round (if applicable)
Moderator tries to summarize discussion status for 2nd round and provided recommendation on CRs/TPs/WFs/LSs Status update suggestion 
	CR/TP/LS/WF number
	T-doc  Status update recommendation  

	XXX
	Based on 2nd round of comments collection, moderator can recommend the next steps such as “agreeable”, “to be revised”



Topic #2: HO with PSCell (11.4.2.2)
Main technical topic overview. The structure can be done based on sub-agenda basis. 
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2100114
	ZTE Corporation
	Observation 1: Procedures for handover with PSCell addition is similar to handover followed by PSCell addition immediately after.
Proposal 1: Take core requirements for handover and PSCell addition as baseline and identify if there is any new issue in the new procedure.
Proposal 2: For interruption requirements, consider the following options:
- Specify a total interruption for handover and PSCell addition
- Specify separate interruptions for handover and PSCell addition.
Proposal 3: Include both 2-step RA and 4-step RA into the new requirements made for handover with PSCell.

	R4-2100193
	Apple
	Proposal 1: RAN4 specifies RRM requirement for HO with PSCell for following scenarios:
· from NR SA to EN-DC
· from EN-DC to EN-DC
· from NE-DC to NE-DC
· from NR-DC to NR-DC
Proposal 2: In R17 RAN4 only considers legacy FR1+FR2 NR-DC for HO with PSCell from NR-DC to NR-DC, and only considers FR1+LTE NE-DC for HO with PSCell from NE-DC to NE-DC.
Proposal 3: for HO requirement of EN-DC to EN-DC, NE-DC to NE-DC and NR-DC to NR-DC, RAN4 does not need to consider the old PSCell release time in the HO delay requirement design.
Proposal 4: For delay requirement of HO with PSCell, reuse the starting point definition from legacy HO and reuse the ending point definition from legacy PSCell addition, i.e., when the UE receives a RRC message implying handover with PSCell the UE shall be capable to transmit PRACH preamble towards target PSCell within Thandover_with_PSCell from the end of the last TTI containing the RRC command. (Thandover_with_PSCell is the delay requirement of HO with PSCell)
Proposal 5: For requirement of HO with PSCell, RAN4 assumes that UE performs target PSCell addition after receiving RAR (msg 2) from target PCell.
Proposal 6: Known and unknown cell condition in legacy HO and PSCell addition requirement could be reused in the requirement of HO with PSCell. The requirement of HO with PSCell covers following combinations:
· Known target Pcell + Known target PSCell
· Known target Pcell + Unknown target PSCell
· Unknown target Pcell + Known target PSCell
· Unknown target Pcell + Unknown target PSCell
Proposal 7: use the max{RRC procedure delay of legacy HO, RRC procedure delay of legacy PSCell addition} for the corresponding RRC procedure delay in the requirement of HO with PSCell. The RRC procedure delays in table 3 are used for the requirements of HO with PSCell.
Proposal 8: the UE processing time from legacy HO and from legacy PSCell addition could be reused for HO with PSCell.
Proposal 9: The cell detection time, AGC settling time, T/F tracking time and RACH uncertainty time in legacy HO and legacy PSCell addition requirement could be reused for HO with PSCell.
Proposal 10: agree on the delay requirement for HO with PSCell in this section 4.

	R4-2100401
	CATT
	Observation 1: The target cell of handover with PSCell should be known cell.
Observation 2: Scell(s) in MCG should be de-configured before handover.
Observation 3: The normal requirement of handover to known target cell in current specification may be reused for handover with PSCell.
Observation 4: The communication on PSCell and Scell(s) in SCG should be done parallel with handover process. Interruption on the communication needs further study and discussion.

	R4-2100710
	Xiaomi
	Observation 1: the handover command shall include the RRC configuration of both the target MCG Pcell and the target SCG PSCell.
Proposal 1: The additional interruption delay for target PSCell should be considered based on the legacy HO delay requirement for the HO with PSCell delay requirement. And the interruption delay contains the following procedures:
1. Cell search time
2. Fine timing tracking time
3. UE processing time
4. Time for interruption uncertainty in acquiring the first available PRACH occasion in the new cell
5. Time for SSB post-processing
Proposal 2: the timeline for HO with PSCell can be the time between the end of the last TTI containing RRC command on the old PDSCH and the time UE starts the transmission of the new PRACH on the new PSCell.
Proposal 3: when UE is ready to be scheduled on the new Pcell during the interruption time for PSCell, the following options can be considered for the UE ehavior.
· Option 1: UE is not expected to be scheduled on the new Pcell during the HO with PSCell procedure;
· Option 2: UE can be scheduled on the new Pcell but define interruption requirement between the time Pcell is ready for scheduling and the time UE starts the transmission of the new PRACH on the new PSCell.


	R4-2100867
	CMCC
	Proposal 1: It is proposed to specify the requirements for HO with PSCell for following scenarios:
· from NR SA to EN-DC
· from EN-DC to EN-DC
· from NE-DC to NE-DC
· from NR-DC to NR-DC
Proposal 2: the delay requirement for handover with PSCell is suggested as following:
TRRC_delay + Tprocessing + Tsearch + fine time tracking + delay uncertainty in acquiring the first available PRACH occasion + Tmargin

	R4-2101079
	NEC
	Proposal 1: RAN4 to introduce HO with PSCell requirements in all the four scenarios, i.e. for NR SA to EN-DC; for EN-DC to EN-DC; for NE-DC to NE-DC and for NR-DC to NR-DC. 

Proposal 2: RAN4 to agree that Tsearch should consider all the four combination of Pcell and PSCell known and unknown conditions; Actual Tsearch is FFS.

Proposal 3: RAN4 to agree that components that contribute to TIU delay are the TA acquisition delay in LTE Pcell, delay uncertainty in acquiring resources for RRC connection Reconfiguration Complete message on LTE Pcell and PRACH acquisition uncertainty delay in NR PSCell.

Proposal 4:  Tprocessing is the UE processing time. It can be 20ms or 40 ms depending on same FR or inter FR NR PSCell addition; and T∆ is time for fine time tracking and acquiring full timing information of the NR PSCell. Where T∆ = Trs. 

	R4-2101112
	NTT DOCOMO, INC.
	Observation 1: Regarding HO with PSCell, the scenario that UE fails to synchronize to the expected SCG is possible.
Proposal 1: If such failure scenario occurs, one of the two solutions described as below should be taken.
	a. UE performs conventional Rel-15 HO procedure and SCG addition separately.
	b. UE tries to synchronize another SCG which is the most likely to connect successfully.
	(b. assumes that the target PCell configures multiple SCGs.)

	R4-2101415
	Intel Corporation
	Proposal 1: For HO with PSCell from NR-DC to NR-DC, if target Pcell and PSCell are in different FR, cell search can be performed independently as different searcher for FR1 and FR2 are assumed. If target Pcell and PSCell are in the same FR, scaling factor may be considered.
Proposal 2: For HO with PSCell from NR-DC to NR-DC, if PSCell is not changed, no timing tracking for PSCell is needed. If PSCell is changed, timing tracking for PSCell is needed, scaling factor may be considered.
Proposal 3: For HO with PSCell from NR-DC to NR-DC,  Tprocessing can be split into software processing (Tprocessing_SW) and RF warm up time(Tprocessing_RF). Tprocessing_SW=[20]ms needs further discussion if some extension is needed. Tprocessing_RF will be dependent on different scenarios, i.e. whether Pcell or PSCell change across FRs. 
Proposal 4: For HO with PSCell from NR-DC to NR-DC, the uncertainty in acquiring the first available PRACH occasion in the Pcell and PSCell will be max(TIU, TPSCell_ DU ). 
Proposal 5: For HO with PSCell from NR SA to EN-DC,  Tsearch and T∆ for PSCell can be skipped.
Proposal 6: For HO with PSCell from NR SA to EN-DC,  Tprocessing only includes software processing time (Tprocessing_SW). Tprocessing_SW=[20]ms needs further discussion if some extension is needed. 

	R4-2101657
	Huawei, HiSilicon
	Proposal 1：Consider the feasible scenarios for HO with PSCell configurations for:
· NR to EN-DC （NR HO to LTE with NR PSCell configuration）
· NR to NE-DC （NR HO to NR with LTE PSCell configuration）
· NR to NR-DC（NR HO to LTE with NR PSCell configuration）
· LTE to EN-DC （LTE HO to LTE with NR PSCell configuration）
· NE-DC to NE-DC（NR HO to NR with LTE PSCell configuration）
· NR-DC to NR-DC（NR HO to NR with NR PSCell configuration）
· EN-DC to EN-DC（LTE HO to LTE with NR PSCell configuration）
Observation 1: For UE which is already configured with DC, the UE’s behaviour is same when the configured PSCell is same as the original one or not.
Observation 2: The procedures for HO and PSCell configurations (PSCell addition/change) are expected to be performed as soon as possible. Thus, there is no need to consider the interactions between the two procedures. 
Proposal 2: RAN4 should discuss whether the procedures could be performed in parallel based on the existing requirements.
Proposal 3: The SMTC for AGC may be jointly considered when the target Pcell and the target PSCell are within the same band.
Proposal 4: There is no need to further consider the RO collision issue from RAN4’s perspective.

	R4-2102364
	Ericsson
	Proposal 1: Use case for handover with PSCell between NR SA and EN-DC needs to be clarified and justified. Particularly, it needs to be clarified whether it is applicable to SA to EN-DC, SA to NGEN-DC, or both, and priority for development of RRM requirements shall be thereafter.
Proposal 2: 	RRM requirements for handover with PSCell from EN-DC to EN-DC are to be developed.
Proposal 3: 	RRM requirements for handover with PSCell from NE-DC to NE-DC are to be developed.
Proposal 4: RRM requirements for handover with PSCell from NR-DC to NR-DC are to be developed.
Proposal 5: Optimizations to consider include at least: 
· Tprocessing reduction when source and target PSCell are in same FR
· T∆ reduction when source and target PSCell is the same cell.


	R4-2102625
	Qualcomm CDMA Technologies
	Observation1: Existing NR RAN4 requirements are defined for PCell HO and PSCell addition/change separately. PCell remains the same during PSCell change.
Observation2: Rel16 PCell HO with PSCell change features concurrent PCell HO and PSCell addition/change.
Proposal1: During HO with PSCell, the start and end conditions for defining the handover/cell change delay are the same as existing RAN4 requirements, i.e. HO starts when RRC message is received and HO ends when UE transmits PRACH in the uplink.
Proposal2: Joint/concurrent PCell HO with PSCell change/add takes [TFFS]ms longer in the timelines of both PCell and Pscell than performing standalone PCell HO task or standalone PSCell add/change.
Proposal2.1: As a starting point for discussion, TFFS may be chosen as 10ms. RAN4 can further discuss if TFFS shall be adjusted differently in various scenarios.



Open issues summary
Before e-Meeting, moderators shall summarize list of open issues, candidate options and possible WF (if applicable) based on companies’ contributions.
Sub-topic 2-1 Scenarios for RRM requirement of HO with PSCell
Sub-topic description:
Open issues and candidate options before e-meeting:
Issue 2-1-1: Scenarios for RRM requirement of HO with PSCell
· Proposals
· Option 1(Apple, CMCC, NEC, Xiaomi, QC): RAN4 specifies RRM requirement for HO with PSCell for following scenarios:
· from NR SA to EN-DC
· from EN-DC to EN-DC
· from NE-DC to NE-DC
· from NR-DC to NR-DC
· Option 2(Ericsson): RAN4 specifies RRM requirement for HO with PSCell for following scenarios:
· from EN-DC to EN-DC
· from NE-DC to NE-DC
· from NR-DC to NR-DC
· Use case for handover with PSCell between NR SA and EN-DC needs to be clarified and justified. Particularly, it needs to be clarified whether it is applicable to SA to EN-DC, SA to NGEN-DC, or both, and priority for development of RRM requirements shall be thereafter.
· Option 3(HW): Consider the feasible scenarios for HO with PSCell configurations for:
· NR to EN-DC （NR HO to LTE with NR PSCell configuration）
· NR to NE-DC （NR HO to NR with LTE PSCell configuration）
· NR to NR-DC（NR HO to LTE with NR PSCell configuration）
· LTE to EN-DC （LTE HO to LTE with NR PSCell configuration）
· NE-DC to NE-DC（NR HO to NR with LTE PSCell configuration）
· NR-DC to NR-DC（NR HO to NR with NR PSCell configuration）
· EN-DC to EN-DC（LTE HO to LTE with NR PSCell configuration）
· Option 4 (HW, OPPO, Apple, Xiaomi, Intel, CATT, Ericsson, DCM, MTK, Nokia): RAN4 specifies RRM requirement for HO with PSCell for following scenarios:
· from EN-DC to EN-DC
· from NE-DC to NE-DC
· from NR-DC to NR-DC
· FFS on other scenarios
· Recommended WF
Continue discussion in 2nd round, and agreement would be captured in the WF.

Issue 2-1-2: NR-DC and NE-DC mode in HO with PSCell
· Proposals
· Option 1(Apple, CATT, QC, MTK): In R17 RAN4 only considers legacy FR1+FR2 NR-DC for HO with PSCell from NR-DC to NR-DC, and only considers FR1+LTE NE-DC for HO with PSCell from NE-DC to NE-DC.
· Option 2(Huawei, Ericsson): In R17 RAN4 considers FR1+FR2 NR-DC and FR1+FR1 NR-DC for HO with PSCell from NR-DC to NR-DC, and only considers FR1+LTE NE-DC for HO with PSCell from NE-DC to NE-DC.
· Option 3(tentative compromise)(Apple, Nokia): 
· For HO with PSCell from NR-DC to NR-DC, following scenario(s) are considered in RAN4, 
· FR1+FR2 NR-DC
· FFS: FR1+FR1 NR-DC
· For HO with PSCell from NE-DC to NE-DC, following scenario(s) are considered in RAN4, 
· FR1+LTE NE-DC
· FFS: FR2+LTE NE-DC 
· Recommended WF
· Continue discussion in 2nd round, and agreement would be captured in the WF.

Issue 2-1-3: known/unknown cell condition in HO with PSCell
· Proposals
· Option 1(Apple, NEC, HW, OPPO, Xiaomi, CMCC, Intel, QC, Ericsson, DCM, MTK, Nokia): Known and unknown cell condition in legacy HO and PSCell addition requirement could be reused in the requirement of HO with PSCell. The requirement of HO with PSCell covers following combinations:
· Known target Pcell + Known target PSCell
· Known target Pcell + Unknown target PSCell
· Unknown target Pcell + Known target PSCell
· Unknown target Pcell + Unknown target PSCell
· Option 2 (CATT): The target cell of handover with PSCell should be known cell.
· Recommended WF
· Continue discussion in 2nd round, and agreement would be captured in the WF. 
Sub-topic 2-2 Delay requirement design of HO with PSCell
Sub-topic description 
Open issues and candidate options before e-meeting:
Issue 2-2-1: starting point and ending point of the delay requirement for HO with PSCell
· Proposals
· Option 1 (Apple, Xiaomi, OPPO, NEC): For delay requirement of HO with PSCell, reuse the starting point definition from legacy HO and reuse the ending point definition from legacy PSCell addition, i.e., when the UE receives a RRC message implying handover with PSCell the UE shall be capable to transmit PRACH preamble towards target PSCell within Thandover_with_PSCell from the end of the last TTI containing the RRC command. (Thandover_with_PSCell is the delay requirement of HO with PSCell).
· Option 2 (Qualcomm, MTK): during HO with PSCell, the same starting point is assumed for PCell and PScell, i.e. when the UE receives a RRC message implying handover with PSCell; the ending points should be separately defined as PCell PRACH and PSCell PRACH and the overall ending point can be whichever leg finishes the PRACH preamble at last.
· Option 3 (tentative compromise): For delay requirement of HO with PSCell, 
· reuse the starting point definition from legacy HO, i.e., the end of the last TTI containing the RRC command implying handover with PSCell.
· FFS: the ending point
· Recommended WF
· Continue discussion in 2nd round, and agreement would be captured in the WF.

Issue 2-2-2: old PSCell/Scell release during HO with PSCell
· Proposals
· Option 1 (Apple): for HO requirement of EN-DC to EN-DC, NE-DC to NE-DC and NR-DC to NR-DC, RAN4 does not need to consider the old PSCell release time in the HO delay requirement design.
· Option 2 (CATT): Scell(s) in MCG should be de-configured before handover.
· Recommended WF
· Tentative agreements:
· to merge option 1 and option 2: RAN4 does not need to consider the old PSCell/SCell release time in the HO with PSCell delay requirement design


Issue 2-2-3: timeline for HO with PSCell
· Proposals
· Option 1 (ZTE, Apple, Xiaomi): PCell HO and PSCell addition is performed in a sequential order.
· Option 2 (CATT, CMCC, QC, Huawei, OPPO, Intel, DCM, MTK, Nokia): PCell HO and PSCell addition is performed in parallel.
· Option 2a (NEC): cell search can be performed in parallel and TA acquisition and application on PCell, RRC reconfig complete on PCell and RACH to PSCell can be in sequential order
· Option 3 (Huawei): RAN4 should discuss whether the procedures could be performed in parallel based on the existing requirements.
· Recommended WF
· Continue discussion in 2nd round, and agreement would be captured in the WF.

Issue 2-2-4: optimisation for the case when PSCell is not changed during HO with PSCell
· Proposals
· Option 1 (Intel): For HO with PSCell from NR-DC to NR-DC, if PSCell is not changed, no timing tracking for PSCell is needed. If PSCell is changed, timing tracking for PSCell is needed, scaling factor may be considered.
· Option 2 (Ericsson, Nokia): T∆  reduction when source and target PSCell is the same cell.
· Option 3 (Huawei, Apple, Xiaomi, Intel, QC, MTK): For UE which is already configured with DC, the UE’s behaviour is same when the configured PSCell is same as the original one or not.
· Option 4 (CATT): When PSCell is not changed, the requirements for HO with PSCell should be the legacy HO requirement. The PSCell can still work but with interruption caused by PCell HO.
· Recommended WF
· Continue discussion in 2nd round, and agreement would be captured in the WF.

Issue 2-2-5: RRC processing delay for HO with PSCell
· Proposals
· Option 1 (Apple, Huawei, QC): use the max{RRC procedure delay of legacy HO, RRC procedure delay of legacy PSCell addition} for the corresponding RRC procedure delay in the requirement of HO with PSCell. The RRC procedure delays in following table are used for the requirements of HO with PSCell.
	Scenario
	Source PCell
	Target PCell
	Target PSCell
	RRC procedure delay for HO with PSCell

	NR SA to EN-DC
	NR (incl. FR1 and FR2)
	LTE
	NR (incl. FR1 and FR2)
	50ms

	EN-DC to EN-DC
	LTE
	LTE
	NR (incl. FR1 and FR2)
	20ms

	NE-DC to NE-DC
	NR FR1
	NR FR1
	LTE
	20ms

	NR-DC to NR-DC
	NR FR1
	NR FR1
	NR FR2
	16ms



· Option 2 (NEC): 16ms
· Option 3 (Xiaomi, CATT, Ericsson, MTK, Nokia): shall be determined by RAN2.
· Recommended WF
· Continue discussion in 2nd round, and agreement would be captured in the WF.
· Moderator comment: could we send LS to RAN2 to check since there is no such RRC processing time for HO with PSCell defined in current RAN2 spec? Moreover, RRC processing time is not impacted by the procedure timeline in the requirement(parallel or sequential).

Issue 2-2-6: UE SW processing and RF warm-up(if needed) time for HO with PSCell
· Proposals
· Option 1 (Apple): Sum of the UE processing time from legacy HO and from legacy PSCell addition for HO with PSCell.
· Option 2 (NEC): Tprocessing is the UE processing time. It can be 20ms or 40 ms depending on same FR or inter FR NR PSCell addition.
· Option 3 (Intel): 
· For HO with PSCell from NR-DC to NR-DC,  Tprocessing can be split into software processing (Tprocessing_SW) and RF warm up time(Tprocessing_RF). Tprocessing_SW=[20]ms needs further discussion if some extension is needed. Tprocessing_RF will be dependent on different scenarios, i.e. whether Pcell or PSCell change across FRs.
· For HO with PSCell from NR SA to EN-DC,  Tprocessing only includes software processing time (Tprocessing_SW). Tprocessing_SW=[20]ms needs further discussion if some extension is needed.
· Option 4 (Ericsson): Tprocessing reduction when source and target PSCell are in same FR
· Recommended WF
· Wait the conclusion from issue 2-2-3.

Issue 2-2-7: Delay requirement design if option 1 in issue 2-2-3 is adopted
· Proposals
· Option 1 (Apple): 
· For requirement of HO with PSCell, RAN4 assumes that UE performs target PSCell addition after receiving RAR (msg 2) from target Pcell.
· The cell detection time, AGC settling time, T/F tracking time and RACH uncertainty time in legacy HO and legacy PSCell addition requirement could be reused for HO with PSCell.
· Option 2 (ZTE): 
· Take core requirements for handover and PSCell addition as baseline and identify if there is any new issue in the new procedure.
· Option 3 (Xiaomi): 
· The additional interruption delay for target PSCell should be considered based on the legacy HO delay requirement for the HO with PSCell delay requirement. And the interruption delay contains the following procedures:
· Cell search time
· Fine timing tracking time
· UE processing time
· Time for interruption uncertainty in acquiring the first available PRACH occasion in the new cell
· Time for SSB post-processing
· Recommended WF
· Wait the conclusion from issue 2-2-3.

Issue 2-2-8: Delay requirement design if option 2 in issue 2-2-3 is adopted
· Proposals
· Option 1 (CMCC): 
· the delay requirement for handover with PSCell is suggested as following:
· TRRC_delay + Tprocessing + Tsearch + fine time tracking + delay uncertainty in acquiring the first available PRACH occasion + Tmargin
· Option 2 (NEC): 
· RAN4 to agree that Tsearch should consider all the four combination of Pcell and PSCell known and unknown conditions; Actual Tsearch is FFS.
· RAN4 to agree that components that contribute to TIU delay are the TA acquisition delay in LTE Pcell, delay uncertainty in acquiring resources for RRC connection Reconfiguration Complete message on LTE Pcell and PRACH acquisition uncertainty delay in NR PSCell.
· T∆ is time for fine time tracking and acquiring full timing information of the NR PSCell. Where T∆ = Trs.
· Option 3 (Intel): 
· For HO with PSCell from NR-DC to NR-DC, if target Pcell and PSCell are in different FR, cell search can be performed independently as different searcher for FR1 and FR2 are assumed. If target Pcell and PSCell are in the same FR, scaling factor may be considered.
· For HO with PSCell from NR-DC to NR-DC, the uncertainty in acquiring the first available PRACH occasion in the Pcell and PSCell will be max(TIU, TPSCell_ DU ). 
· For HO with PSCell from NR SA to EN-DC,  Tsearch and T∆ for PSCell can be skipped.
· Option 4 (Huawei): 
· The SMTC for AGC may be jointly considered when the target Pcell and the target PSCell are within the same band.
· Option 5 (Qualcomm): 
· Joint/concurrent PCell HO with PSCell change/add takes [TFFS]ms longer in the timelines of both PCell and Pscell than performing standalone PCell HO task or standalone PSCell add/change.
· As a starting point for discussion, TFFS may be chosen as 10ms. RAN4 can further discuss if TFFS shall be adjusted differently in various scenarios.

· Recommended WF
· Wait the conclusion from issue 2-2-3.


Sub-topic 2-3 Interruption requirement design of HO with PSCell
Sub-topic description 
Open issues and candidate options before e-meeting:
Issue 2-3: Interruption requirement for HO with PSCell
· Proposals
· Option 1 (ZTE): For interruption requirements, consider the following options:
· Specify a total interruption for handover and PSCell addition
· Specify separate interruptions for handover and PSCell addition.
· Option 2 (Xiaomi): when UE is ready to be scheduled on the new PCell during the interruption time for PSCell, the following options can be considered for the UE behavior.
· Option 2-1: UE is not expected to be scheduled on the new PCell during the HO with PSCell procedure;
· Option 2-2: UE can be scheduled on the new PCell but define interruption requirement between the time PCell is ready for scheduling and the time UE starts the transmission of the new PRACH on the new PSCell.

· Recommended WF
· Single or multiple interruptions shall also wait the conclusion from issue 2-2-3.

Sub-topic 2-4 Generic RACH assumption for HO with PSCell
Sub-topic description 
Open issues and candidate options before e-meeting:
Issue 2-4-1: 2 step and 4 step RACH for HO with PSCell
· Proposals
· Option 1 (ZTE, OPPO, Ericsson, Nokia): Include both 2-step RA and 4-step RA into the new requirements made for handover with PSCell.
· Option 2 (Apple, Xiaomi, CATT, MTK): start the discussion with 4 step RACH first and FFS on 2 step RACH.
· Option 3 (QC): wait conclusion of issue 2-2-3 
· Recommended WF
· Continue discussion in 2nd round, and agreement would be captured in the WF.

Issue 2-4-2: RACH occasion collision between Pcell and PSCell
· Proposals
· Option 1 (Huawei, Apple, Xiaomi, Ericsson, MTK, CATT): There is no need to further consider the RO collision issue from RAN4’s perspective.
· Option 2 (Huawei, Intel): wait conclusion of issue 2-2-3.
· Recommended WF
· Continue discussion in 2nd round, and agreement would be captured in the WF.

Sub-topic 2-5 Others
Sub-topic description 
Open issues and candidate options before e-meeting:
Issue 2-5: Failure case definition for HO with PSCell
· Proposals
· Option 1 (NTT DCM): Regarding HO with PSCell, the scenario that UE fails to synchronize to the expected SCG is possible. If such failure scenario occurs, one of the two solutions described as below should be taken.
· 	a. UE performs conventional Rel-15 HO procedure and SCG addition separately.
· 	b. UE tries to synchronize another SCG which is the most likely to connect successfully. (b. assumes that the target PCell configures multiple SCGs.)
· Option 2 (DCM, CATT, Ericsson, Nokia): Need to be clarified by RAN2
· Option 3 (Apple): in HO with PSCell if UE completed PCell HO but failed the PSCell addition, the whole event of HO with PSCell shall be considered as “failed”, and no RRC complete signaling would be sent to network.
· Recommended WF
· Continue discussion in 2nd round, and agreement would be captured in the WF.
· Moderator comment: could we send LS to RAN2 to check how to handle the failure case?


Companies views’ collection for 1st round 
Open issues 
Sub-topic 2-1 Scenarios for RRM requirement of HO with PSCell
Issue 2-1-1: Scenarios for RRM requirement of HO with PSCell
	Company
	Comments

	XXX
	

	Huawei
	We are fine to follow the recommended WF, but other scenarios shall not be precluded at current stage. 

	OPPO
	Agree with the recommended WF. 

	NEC
	Option 1

	Apple
	We propose option 1 which is aligned with RAN2 conclusion. But also fine with recommended WF.

	Xiaomi
	Prefer option 1, but we are also fine with the recommended WF for further discussion.

	CMCC
	We are not OK with recommended WF to agree on other scenarios while have further check for the scenario of HO from NR SA to EN-DC. In our view, regardless of other scenarios, at least HO from NR SA to EN-DC need to be considered since RAN2 already support this scenario (R2-1916600). We do not understand why the case of HO from NR SA to EN-DC is precluded. On the other hand, we have the scenario of HO from SA to EN-DC in our network and we see the necessity to optimize the system performance for this scenario. 

	Intel
	Fine with the recommended WF.

	CATT
	Fine with the recommended WF. 

	Qualcomm
	Option1 is supported.

	Ericsson
	We are fine with the recommended WF.

	Docomo
	We support the recommended WF.

	MTK
	Fine with the recommended WF.

	Nokia
	Fine with the recommended WF.


 
Issue 2-1-2: NR-DC and NE-DC mode in HO with PSCell
	Company
	Comments

	XXX
	

	Huawei
	We are fine to only consider FR1 NR+LTE NE-DC. But for NR-DC, we prefer to also consider FR1+FR1 as it is already supported.

	Apple
	Propose option 1 because so far we do not have any baseline FR1+FR1 DC RRM requirement.

	CATT
	Fine with option 1 but can hear more views from operators. 

	Qualcomm
	Option1 is supported and FR1+FR1 DC can be FFS.

	Ericsson
	Both NR-DC FR1-FR1 and FR1-FR2 shall be considered. FFS for whether to consider NE-DC for other than FR1.   

	MTK
	We can prioritize scenarios listed in option 1. FFS for other cases.

	Nokia
	Option 1 could be the baseline for NR-DC (FR1+FR2) and NE-DC (NR FR1+LTE).



Issue 2-1-3: known/unknown cell condition in HO with PSCell
	Company
	Comments

	XXX
	

	Huawei
	Support option 1. Both known and unknown cases shall be considered.

	OPPO
	Option 1 is fine.

	NEC 
	Option 1

	Apple
	Propose option 1. 

	Xiaomi
	Support option 1, we think all possible known and unknown cases should be considered.

	CMCC
	Option 1

	Intel
	Fine with option 1. 

	CATT
	Suggest to define known target PCell first. It is corner case that UE handover to an unknown PCell with PSCell configuration. 

	Qualcomm
	Option1 is supported.

	Ericsson
	Support Option 1.

	Docomo
	Option 1 is OK for us.

	MTK
	Support option 1.

	Nokia
	Fine with option 1.



Sub-topic 2-2 Delay requirement design of HO with PSCell
Issue 2-2-1: starting point and ending point of the delay requirement for HO with PSCell
	Company
	Comments

	XXX
	

	Huawei
	It is based on the assumption that the HO and PSCell addition/change are performed in sequence. If it is agreed that the two processes are performed in parallel, then the end point should be the point that UE is capable to transmit RACH to PCell and PSCell.

	OPPO
	Support option 1

	NEC
	Agree with Option 1

	Apple
	Agree with the recommended WF. Even for parallel HO with PSCell, our understanding is PSCell RACH cannot be done before PCell RACH completion, but we can have more discussion on this case.

	Xiaomi
	Support option 1, according to the HO procedure for HO with PSCell defined in RAN2, the random access procedures for PSCell can be done after the HO complete for PCell.

	CMCC
	We have one question for clarification on the ending point. Since HO with PSCell includes two parts: HO and PSCell addition, and each part need to transmit PRACH to the target cell (target PCell for HO and target PSCell for PSCell addition), we would like to know why only transmitting PRACH preamble towards target PSCell is considered.

	Intel
	support further discussion if RACH procedure for PCell and PSCell can be performed in parallel or not.
To CMCC: our understanding is that sequential processing is assumed. Then the PRACH procedure of PSCell is performed after that of PCell. Then the PRACH procedure of PSCell will be the ending point.

	CATT
	Agree with the definition of starting point. But for the ending point, it depends on the scenarios. If the PSCell is not changed after HO, the ending point should reuse the definition of legacy HO i.e. when UE is capable to transmit PRACH preamble towards target PCell; if the PSCell is changed or added after HO, agree with Huawei’s view to consider the action sequence of HO and PSCell change/addition, and the ending point should be the point when UE is capable to transmit PRACH in PCell and PSCell. 
Also there is another question here. If the ending point of PSCell addition is defined as the point that UE is capable to transmit PRACH preamble, whether the ending point of PUCCH SCell activation can also be the point that UE is capable to transmit PRACH preamble towards the target PUCCH SCell similarly when defining the PUCCH SCell activation requirements?

	Qualcomm
	Unfortunately Option1 has subtle difference from our understanding in terms of the ending point so we would like to propose option2 and un-tag QC from option1.
Option2, during HO with PSCell, the same starting point is assumed for PCell and PScell, i.e. when the UE receives a RRC message implying handover with PSCell; the ending points should be separately defined as PCell PRACH and PSCell PRACH and the overall ending point can be whichever leg finishes the PRACH preamble at last.
We believe PSCell RACH is allowed to finish sooner that PCell and RAN4 may discuss if DL scheduling shall suspend with extra interruption on PSCell, but there is no need to restrict the sequence of the RACH operations of PCell and PSCell.

	Ericsson
	There may be potential for executing at least some steps in parallel, as pointed out by Huawei. So starting point can be reused, and we think ending point as well. Regarding CATT’s proposal on whether same PSCell would mean that UE can stay in PSCell rather than release and add again needs to be checked w.r.t. RRC procedure support and security-related support. In our understanding, the feasibility would depend on whether the PCell handover requests refresh of master node security keys, by which also secondary security keys need to be refreshed and PSCell has to be released and added again. 

	MTK
	We agree with QC’s proposal.

	Nokia
	Is the PCell handover in this case unchanged compared to the legacy HO requirements? The starting point should be feasible in the recommended WF, but the ending point need further discussion. We need to focus on the timeline for HO with PSCell firstly, whether PCell HO and PSCell addition is performed in parallel. 



Issue 2-2-2: old PSCell/SCell release during HO with PSCell
	Company
	Comments

	XXX
	

	OPPO
	Agree with the recommended WF.

	NEC
	Agree with recommended WF

	Apple
	Agree with the recommended WF.

	Xiaomi
	Agree with the recommended WF

	Intel
	Agree with the recommended WF

	CATT
	Fine with the WF. 

	Qualcomm
	Agree with the recommended WF

	Ericsson
	We are fine with the recommended WF.

	MTK
	Agree with the recommended WF

	Nokia
	Fine with the recommended WF.



Issue 2-2-3: timeline for HO with PSCell
	Company
	Comments

	XXX
	

	Huawei
	We support option 2. It should be performed in parallel.

	OPPO
	Support option 2.

	NEC
	Our understanding is cell search can be performed in parallel and TA acquisition and application on PCell, RRC reconfig complete on PCell and RACH to PSCell can be in sequential order. 

	Apple
	Option 1. How UE conducts HO with PSCell is up to UE implementation, and option 1 is the most conservative option for minimum requirement. Regarding the gain of HO with PSCell compared with legacy HO and PSCell addition, we think the RRC processing time and RRC message scheduling uncertainty could be reduced in HO with PSCell.

	Xiaomi
	Support option 1, the cell search time, fine time tracking, UE processing time, time for uncertainty of PRACH occasion and time for SSB post-processing for PSCell addition should be performed in sequentially. And we share the same view as Apple that the RRC processing time and RRC message scheduling uncertainty could be reduced for HO with PSCell.

	CMCC
	Our preference is option 2.

	ZTE
	To clarify, our proposal is that to define requirements assuming a sequential order. The actual implementation shall be up to the UE. We can further study if it is reasonable to assume that the UE can do HO and PSCell addition in parallel and if yes then we’re fine with Option 2.

	Intel
	Prefer Option 2. Some parallel processing may be possible. 

	CATT
	Option 2. 

	Qualcomm
	We propose and support option2, motivated for enhancing RRM.

	Ericsson
	Certain steps can likely be executed in parallel, but this needs to be further checked. 

	Docomo
	We prefer option 2. It could realize early completion of HO with PSCell.

	MTK
	Option 2.

	Nokia
	We support option 2.



Issue 2-2-4: optimisation for the case when PSCell is not changed during HO with PSCell
	Company
	Comments

	XXX
	

	Huawei
	Whether the cell search is needed could be decided by whether the configured PSCell is a known Cell. It is better to follow the unified conditions.

	OPPO
	Optimization may be feasible from UE side. But it still depends on network to identify whether PScell is not changed, which has impact on the requirements and needs to be clarified.

	NEC
	Our understanding is we could come back to this topic (optimization) after finishing requirements definition

	Apple
	Support option 3.

	Xiaomi
	Support option 3

	Intel
	Fine with discussing optimization later. We can compromise to option 3 first.

	CATT
	When PSCell is not changed, the requirements for HO with PSCell should be the legacy HO requirement. The PSCell can still work but with interruption caused by PCell HO. 

	Qualcomm
	Agree with option3 and CATT’s further comment that this case boils down to the legacy HO.

	Ericsson
	When source and target PSCell is the same there is no need e.g. for refined time estimation. This should be considered in the requirements. Since MN configures the PSCell it would also be known to the NW that source and target PSCell is the same cell.

	MTK
	Support option 3 as the baseline. 

	Nokia
	Optimization could be considered when PSCell is not changed during HO with PSCell. Option 2 could be possible. Further discussion will be needed.



Issue 2-2-5: RRC processing delay for HO with PSCell
	Company
	Comments

	XXX
	

	Huawei
	Support option 1.

	NEC
	Our understanding is 16ms. 

	Apple
	Option 1

	Xiaomi
	We prefer to focus on the issues and the principle to define the HO with PSCell delay requirement, e.g. the scenarios, the timeline, in sequentially or in parallel and the components need to be considered for HO with PSCell delay requirement, etc. At current stage, it is too early to discuss the concrete time for each component.

	CATT
	The RRC processing delay for HO with PSCell should be defined in RAN2 spec. 

	Qualcomm
	Option1 is supported

	Ericsson
	We have same view as CATT: TRRC_processing is for RAN2 to specify.

	MTK
	It belongs to RAN2 scope

	Nokia
	We should follow the RRC processing delay defined in RAN2. For special cases, we can have additional margin just like we have defined in RAN4 already.



Issue 2-2-6: UE SW processing and RF warm-up(if needed) time for HO with PSCell
	Company
	Comments

	XXX
	

	NEC
	Agree with recommended WF

	Apple
	Wait the conclusion from issue 2-2-3.

	Xiaomi
	Wait the conclusion from issue 2-2-3.

	Intel
	Agree with recommended WF

	CATT
	Agree with the recommended WF. 

	Qualcomm
	Agree with recommended WF 

	Ericsson
	When source and target PSCell is in same FR, then there is no need for reloading SW. This should be considered in the requirement similar as in PSCell change, unless this time can be fully hidden by the HO procedure.

	MTK
	Agree with recommended WF

	Nokia
	Fine with the recommended WF.



Issue 2-2-7: Delay requirement design if option 1 in issue 2-2-3 is adopted
	Company
	Comments

	XXX
	

	Apple
	Wait the conclusion from issue 2-2-3.

	Xiaomi
	Wait the conclusion from issue 2-2-3.

	ZTE
	Wait the conclusion from issue 2-2-3.

	CATT
	Agree with the recommended WF. 

	Qualcomm
	Agree with the recommended WF. 

	Ericsson
	We agree with the recommended WF.

	MTK
	Agree with the recommended WF.

	Nokia
	Fine with the recommended WF.



Issue 2-2-8: Delay requirement design if option 2 in issue 2-2-3 is adopted
	Company
	Comments

	XXX
	

	Apple
	Wait the conclusion from issue 2-2-3.

	Xiaomi
	Wait the conclusion from issue 2-2-3.

	CMCC
	We agree that this issue is related with issue 2-2-3 and we can wait for the conclusion of issue 2-2-3. As for the details of delay requirements, we are open to have further discussion.

	CATT
	Agree with the recommended WF. 

	Qualcomm
	Agree with the recommended WF.

	Ericsson
	We agree with the recommended WF.

	MTK
	Agree with the recommended WF.

	Nokia
	Fine with the recommended WF.



Sub-topic 2-3 Interruption requirement design of HO with PSCell
Issue 2-3: Interruption requirement for HO with PSCell
	Company
	Comments

	XXX
	

	Apple
	Single or multiple interruptions shall also wait the conclusion from issue 2-2-3. If option 1 in issue 2-2-3 is used, we think separate interruptions for HO and PSCell addition shall be assumed.

	Xiaomi
	The intension of our proposal is to discuss whether the interruption on new PCell is expected during the PSCell addition procedure. And we are fine to define the separate interruption requirement for HO and PSCell addition.

	ZTE
	Support the recommended WF to wait for conclusion on Issue 2-2-3.

	CATT
	Agree with the recommended WF. 

	Qualcomm
	Agree with the recommended WF.

	Ericsson
	We agree with the recommended WF.

	Docomo
	Agree with the recommended WF

	MTK
	Agree with the recommended WF.

	Nokia
	Fine with the recommended WF.



Sub-topic 2-4 Generic RACH assumption for HO with PSCell
Issue 2-4-1: 2 step and 4 step RACH for HO with PSCell
	Company
	Comments

	XXX
	

	OPPO
	Option 1 is fine. How to involve 2 step and 4 step RACH may need further discussion.

	Apple
	Suggest to start the WI discussion with 4 step RACH and FFS on 2 step RACH.

	Xiaomi
	Suggest to focus on 4-step RACH first.

	ZTE
	Support option 1.
The 2-step RACH is defined in a generic way so that it applies to almost all features related to random access and one can check the applicability rule for reference. This means that 2-step RACH already applies to HO with PSCell addition by default according to the current applicability rule in TS 38.133. Here we only wish to confirm this and remind companies that the applicability rule needs to be updated.
We understand that companies wish to focus on 4-step RACH first but since 2-step RACH is defined in a generic way, it doesn’t take much work to include it here. We only need to update the applicability rule and take care of the details so 2-step RACH is included with ease and thus, no need to prioritize in our view.

	CATT
	Suggest to start the discussion with 4 step RACH  first, 2-step RACH should be low priority or considered in future release. 

	Qualcomm
	To some extent, this depends on issue 2-2-3 again if we understand the motives to propose the issue. Parallel HO and PSCell addition can be separately defined in their respective ending points so choice of 2 step or 4 step RACH shouldnot matter.

	Ericsson
	Agree with option 1.

	MTK
	Prefer to focus on 4-step RACH first. FFS the 2-step RACH.

	Nokia
	Contention free is assumed for HO with PSCell in RAN2. In RAN4 legacy HO requirements, we only define the time for acquiring the first available PRACH occasion, 2-step or 4-step RACH is invisible in HO requirements.  Further more, RAN4 already defined the applicability of 2-step RA and 4-step RA in RRM requirements in 3.6.8 of 38.133, the HO requirements and PSCell addition requirements are applicable for both 2-step and 4-step RACH procedure.



Issue 2-4-2: RACH occasion collision between PCell and PSCell
	Company
	Comments

	XXX
	

	Huawei
	It depends on the conclusion of issue 2-2-3.

	Apple
	Fine with option 1.

	Xiaomi
	OK with option 1, as the RACH procedure for PCell and PSCell is performed in parallel.

	Intel
	Depends on the conclusion of issue 2-2-3.

	CATT
	Fine with option 1. 

	Qualcomm
	Need to further discuss, even RO collision issue can be precluded from the spec perspective, there could be other potential conflict of UE processing resources between the two legs to be identified that requires extra time to resolve, e.g in the case of intra-band DC. 

	Ericsson
	Support Option 1. From 38.213:
In case of same priority order and for operation with carrier aggregation, the UE prioritizes power allocation for transmissions on the primary cell of the MCG or the SCG over transmissions on a secondary cell. In case of same priority order and for operation with two UL carriers, the UE prioritizes power allocation for transmissions on the carrier where the UE is configured to transmit PUCCH. If PUCCH is not configured for any of the two UL carriers, the UE prioritizes power allocation for transmissions on the non-supplementary UL carrier.

	MTK
	Disagree with option 1. According to the delay requirement in 8.8.2	E-UTRAN PSCell Addition Delay Requirement, it seems that some interruption exist when RACH procedure is performed in parallel.
“TPCell_ DU is the delay uncertainty due to PCell PRACH preamble transmission. TPCell_ DU is up to 20ms if E-UTRAN PSCell activation is interrupted by a PCell PRACH preamble transmission, otherwise it is 0. “

	Nokia
	Need to clarify whether UE is required to be able to transmit PRACH on PCell and PSCell in parallel firstly.



Sub-topic 2-5 Others
Issue 2-5: Failure case definition for HO with PSCell
	Company
	Comments

	Apple
	In our understanding of RAN2, network would use one RRC command for HO with PSCell, and also the single RRC complete signaling would be used for this HO with PSCell. So, in HO with PSCell if UE completed PCell HO but failed the PSCell addition, the whole event of HO with PSCell shall be considered as “failed”, and no RRC complete signaling would be sent to network.

	CATT
	Suggest to define failure case and UE behavior in RAN2. There is no requirement in RAN4. 

	Qualcomm
	Failure case is worth clarifying whether and how to capture in the core requirements.
For option1.a, agree that it is a fallback scenario to the legacy HO procedure but not sure what it would imply to the core requirements discussion. 
For option1.b, further discussion is needed whether RAN4 shall consider defining the requirement. 

	Ericsson
	Agree with CATT: failure case is for RAN2 to handle.

	Docomo
	We can compromise on making this topic a RAN 2 issue. However, I would like to hear from other companies about the feasibility and effectiveness of option b. Therefore, further discussion is desired.

	MTK
	Not sure whether this issue should be solved in RAN2 or RAN4. 

	Nokia
	It should be in RAN2 scope.




CRs/TPs comments collection
Major close to finalize WIs and Rel-15 maintenance, comments collections can be arranged for TPs and CRs. For Rel-16 on-going WIs, suggest to focus on open issues discussion on 1st round.
	CR/TP number
	Comments collection

	XXX
	Company A

	
	Company B

	
	

	YYY
	Company A

	
	Company B

	
	



Summary for 1st round 
Open issues 
Moderator tries to summarize discussion status for 1st round, list all the identified open issues and tentative agreements or candidate options and suggestion for 2nd round i.e. WF assignment.
Sub-topic 2-1 Scenarios for RRM requirement of HO with PSCell
	
	Status summary 

	Issue 2-1-1: Scenarios for RRM requirement of HO with PSCell
	Tentative agreements:
No tentative agreement in the 1st round. Based on the discussion in 1st round, 5 companies support option 1, 1 company supports option 2, 1 company supports option 4, and 10 companies support option 4.
Candidate options:
· Option 1(Apple, CMCC, NEC, Xiaomi, QC): RAN4 specifies RRM requirement for HO with PSCell for following scenarios:
· from NR SA to EN-DC
· from EN-DC to EN-DC
· from NE-DC to NE-DC
· from NR-DC to NR-DC
· Option 2(Ericsson): RAN4 specifies RRM requirement for HO with PSCell for following scenarios:
· from EN-DC to EN-DC
· from NE-DC to NE-DC
· from NR-DC to NR-DC
· Use case for handover with PSCell between NR SA and EN-DC needs to be clarified and justified. Particularly, it needs to be clarified whether it is applicable to SA to EN-DC, SA to NGEN-DC, or both, and priority for development of RRM requirements shall be thereafter.
· Option 3(HW): Consider the feasible scenarios for HO with PSCell configurations for:
· NR to EN-DC （NR HO to LTE with NR PSCell configuration）
· NR to NE-DC （NR HO to NR with LTE PSCell configuration）
· NR to NR-DC（NR HO to LTE with NR PSCell configuration）
· LTE to EN-DC （LTE HO to LTE with NR PSCell configuration）
· NE-DC to NE-DC（NR HO to NR with LTE PSCell configuration）
· NR-DC to NR-DC（NR HO to NR with NR PSCell configuration）
· EN-DC to EN-DC（LTE HO to LTE with NR PSCell configuration）
· Option 4 (HW, OPPO, Apple, Xiaomi, Intel, CATT, Ericsson, DCM, MTK, Nokia): RAN4 specifies RRM requirement for HO with PSCell for following scenarios:
· from EN-DC to EN-DC
· from NE-DC to NE-DC
· from NR-DC to NR-DC
· FFS on other scenarios
Recommendations for 2nd round:
Continue discussion in 2nd round, and agreement would be captured in the WF.

	Issue 2-1-2: NR-DC and NE-DC mode in HO with PSCell

	Tentative agreements:
No tentative agreement in the 1st round. Based on the discussion in 1st round, 5 companies support option 1, 2 company supports option 2. A tentative compromised option 3 is proposed by moderator.
Candidate options:
· Option 1(Apple, CATT, QC, MTK): In R17 RAN4 only considers legacy FR1+FR2 NR-DC for HO with PSCell from NR-DC to NR-DC, and only considers FR1+LTE NE-DC for HO with PSCell from NE-DC to NE-DC.
· Option 2(Huawei, Ericsson): In R17 RAN4 considers FR1+FR2 NR-DC and FR1+FR1 NR-DC for HO with PSCell from NR-DC to NR-DC, and only considers FR1+LTE NE-DC for HO with PSCell from NE-DC to NE-DC.
· Option 3(tentative compromise)(Apple, Nokia): 
· For HO with PSCell from NR-DC to NR-DC, following scenario(s) are considered in RAN4, 
· FR1+FR2 NR-DC
· FFS: FR1+FR1 NR-DC
· For HO with PSCell from NE-DC to NE-DC, following scenario(s) are considered in RAN4, 
· FR1+LTE NE-DC
· FFS: FR2+LTE NE-DC 
Recommendations for 2nd round:
Continue discussion in 2nd round, and agreement would be captured in the WF.

	Issue 2-1-3: known/unknown cell condition in HO with PSCell
	Tentative agreements:
Candidate options:
· Option 1(Apple, NEC, HW, OPPO, Xiaomi, CMCC, Intel, QC, Ericsson, DCM, MTK, Nokia): Known and unknown cell condition in legacy HO and PSCell addition requirement could be reused in the requirement of HO with PSCell. The requirement of HO with PSCell covers following combinations:
· Known target Pcell + Known target PSCell
· Known target Pcell + Unknown target PSCell
· Unknown target Pcell + Known target PSCell
· Unknown target Pcell + Unknown target PSCell
· Option 2 (CATT): The target cell of handover with PSCell should be known cell.
Recommendations for 2nd round:
· Continue discussion in 2nd round, and agreement would be captured in the WF.



Sub-topic 2-2 Delay requirement design of HO with PSCell
	
	Status summary 

	Issue 2-2-1: starting point and ending point of the delay requirement for HO with PSCell

	Tentative agreements:
No tentative agreement in the 1st round. Based on the discussion in 1st round, 4 companies support option 1, 2 companies support option 2. A tentative compromised option 3 is added by moderator. 
Candidate options:
· Option 1 (Apple, Xiaomi, OPPO, NEC): For delay requirement of HO with PSCell, reuse the starting point definition from legacy HO and reuse the ending point definition from legacy PSCell addition, i.e., when the UE receives a RRC message implying handover with PSCell the UE shall be capable to transmit PRACH preamble towards target PSCell within Thandover_with_PSCell from the end of the last TTI containing the RRC command. (Thandover_with_PSCell is the delay requirement of HO with PSCell).
· Option 2 (Qualcomm, MTK): during HO with PSCell, the same starting point is assumed for PCell and PScell, i.e. when the UE receives a RRC message implying handover with PSCell; the ending points should be separately defined as PCell PRACH and PSCell PRACH and the overall ending point can be whichever leg finishes the PRACH preamble at last.
· Option 3 (tentative compromise): For delay requirement of HO with PSCell, 
· reuse the starting point definition from legacy HO, i.e., the end of the last TTI containing the RRC command implying handover with PSCell.
· FFS: the ending point
Recommendations for 2nd round:
Continue discussion in 2nd round, and agreement would be captured in the WF.

	Issue 2-2-2: old PSCell/Scell release during HO with PSCell
	Tentative agreements:
· to merge option 1 and option 2: RAN4 does not need to consider the old PSCell/SCell release time in the HO with PSCell delay requirement design
Candidate options:
Recommendations for 2nd round:
This issue is closed, and agreement would be captured in the WF.

	Issue 2-2-3: timeline for HO with PSCell
	Tentative agreements:
No tentative agreement in the 1st round. Based on the discussion in 1st round, 3 companies support option 1, 9 companies support option 2, 1 company support option 2a, and 1 company support option 3. 
Candidate options:
· Option 1 (ZTE, Apple, Xiaomi): PCell HO and PSCell addition is performed in a sequential order.
· Option 2 (CATT, CMCC, QC, Huawei, OPPO, Intel, DCM, MTK, Nokia): PCell HO and PSCell addition is performed in parallel.
· Option 2a (NEC): cell search can be performed in parallel and TA acquisition and application on PCell, RRC reconfig complete on PCell and RACH to PSCell can be in sequential order
· Option 3 (Huawei): RAN4 should discuss whether the procedures could be performed in parallel based on the existing requirements.
Recommendations for 2nd round:
Continue discussion in 2nd round, and agreement would be captured in the WF.

	Issue 2-2-4: optimisation for the case when PSCell is not changed during HO with PSCell
	Tentative agreements:
No tentative agreement in the 1st round. Based on the discussion in 1st round, 1 company supports option 1, 2 companies support option 2, 6 companies support option 3 and 1 company supports option 4. 
Candidate options:
· Option 1 (Intel): For HO with PSCell from NR-DC to NR-DC, if PSCell is not changed, no timing tracking for PSCell is needed. If PSCell is changed, timing tracking for PSCell is needed, scaling factor may be considered.
· Option 2 (Ericsson, Nokia): T∆  reduction when source and target PSCell is the same cell.
· Option 3 (Huawei, Apple, Xiaomi, Intel, QC, MTK): For UE which is already configured with DC, the UE’s behaviour is same when the configured PSCell is same as the original one or not.
· Option 4 (CATT): When PSCell is not changed, the requirements for HO with PSCell should be the legacy HO requirement. The PSCell can still work but with interruption caused by PCell HO.
Recommendations for 2nd round:
Continue discussion in 2nd round, and agreement would be captured in the WF.

	Issue 2-2-5: RRC processing delay for HO with PSCell
	Tentative agreements:
No tentative agreement in the 1st round. Based on the discussion in 1st round, 3 companies support option 1, 1 company supports option 2, and 5 companies support option 3. 
Candidate options:
· Option 1 (Apple, Huawei, QC): use the max{RRC procedure delay of legacy HO, RRC procedure delay of legacy PSCell addition} for the corresponding RRC procedure delay in the requirement of HO with PSCell. The RRC procedure delays in following table are used for the requirements of HO with PSCell.
	Scenario
	Source PCell
	Target PCell
	Target PSCell
	RRC procedure delay for HO with PSCell

	NR SA to EN-DC
	NR (incl. FR1 and FR2)
	LTE
	NR (incl. FR1 and FR2)
	50ms

	EN-DC to EN-DC
	LTE
	LTE
	NR (incl. FR1 and FR2)
	20ms

	NE-DC to NE-DC
	NR FR1
	NR FR1
	LTE
	20ms

	NR-DC to NR-DC
	NR FR1
	NR FR1
	NR FR2
	16ms



· Option 2 (NEC): 16ms
· Option 3 (Xiaomi, CATT, Ericsson, MTK, Nokia): shall be determined by RAN2.
Recommendations for 2nd round:
Continue discussion in 2nd round, and agreement would be captured in the WF.
· Moderator comment: could we send LS to RAN2 to check since there is no such RRC processing time for HO with PSCell defined in current RAN2 spec? Moreover, RRC processing time is not impacted by the procedure timeline in the requirement(parallel or sequential).

	Issue 2-2-6: UE SW processing and RF warm-up(if needed) time for HO with PSCell
	Tentative agreements:
No tentative agreement in the 1st round. Majority companies agree to wait the conclusion from issue 2-2-3.
Candidate options:
· Option 1 (Apple): Sum of the UE processing time from legacy HO and from legacy PSCell addition for HO with PSCell.
· Option 2 (NEC): Tprocessing is the UE processing time. It can be 20ms or 40 ms depending on same FR or inter FR NR PSCell addition.
· Option 3 (Intel): 
· For HO with PSCell from NR-DC to NR-DC,  Tprocessing can be split into software processing (Tprocessing_SW) and RF warm up time(Tprocessing_RF). Tprocessing_SW=[20]ms needs further discussion if some extension is needed. Tprocessing_RF will be dependent on different scenarios, i.e. whether Pcell or PSCell change across FRs.
· For HO with PSCell from NR SA to EN-DC,  Tprocessing only includes software processing time (Tprocessing_SW). Tprocessing_SW=[20]ms needs further discussion if some extension is needed.
· Option 4 (Ericsson): Tprocessing reduction when source and target PSCell are in same FR
Recommendations for 2nd round:
Wait the conclusion from issue 2-2-3, and agreement would be captured in the WF.

	Issue 2-2-7: Delay requirement design if option 1 in issue 2-2-3 is adopted

	Tentative agreements:
No tentative agreement in the 1st round. Companies agree to wait the conclusion from issue 2-2-3.
Candidate options:
· Option 1 (Apple): 
· For requirement of HO with PSCell, RAN4 assumes that UE performs target PSCell addition after receiving RAR (msg 2) from target Pcell.
· The cell detection time, AGC settling time, T/F tracking time and RACH uncertainty time in legacy HO and legacy PSCell addition requirement could be reused for HO with PSCell.
· Option 2 (ZTE): 
· Take core requirements for handover and PSCell addition as baseline and identify if there is any new issue in the new procedure.
· Option 3 (Xiaomi): 
· The additional interruption delay for target PSCell should be considered based on the legacy HO delay requirement for the HO with PSCell delay requirement. And the interruption delay contains the following procedures:
· Cell search time
· Fine timing tracking time
· UE processing time
· Time for interruption uncertainty in acquiring the first available PRACH occasion in the new cell
· Time for SSB post-processing
Recommendations for 2nd round:
Wait the conclusion from issue 2-2-3, and agreement would be captured in the WF.

	Issue 2-2-8: Delay requirement design if option 2 in issue 2-2-3 is adopted

	Tentative agreements:
No tentative agreement in the 1st round. Companies agree to wait the conclusion from issue 2-2-3.
Candidate options:
· Option 1 (CMCC): 
· the delay requirement for handover with PSCell is suggested as following:
· TRRC_delay + Tprocessing + Tsearch + fine time tracking + delay uncertainty in acquiring the first available PRACH occasion + Tmargin
· Option 2 (NEC): 
· RAN4 to agree that Tsearch should consider all the four combination of Pcell and PSCell known and unknown conditions; Actual Tsearch is FFS.
· RAN4 to agree that components that contribute to TIU delay are the TA acquisition delay in LTE Pcell, delay uncertainty in acquiring resources for RRC connection Reconfiguration Complete message on LTE Pcell and PRACH acquisition uncertainty delay in NR PSCell.
· T∆ is time for fine time tracking and acquiring full timing information of the NR PSCell. Where T∆ = Trs.
· Option 3 (Intel): 
· For HO with PSCell from NR-DC to NR-DC, if target Pcell and PSCell are in different FR, cell search can be performed independently as different searcher for FR1 and FR2 are assumed. If target Pcell and PSCell are in the same FR, scaling factor may be considered.
· For HO with PSCell from NR-DC to NR-DC, the uncertainty in acquiring the first available PRACH occasion in the Pcell and PSCell will be max(TIU, TPSCell_ DU ). 
· For HO with PSCell from NR SA to EN-DC,  Tsearch and T∆ for PSCell can be skipped.
· Option 4 (Huawei): 
· The SMTC for AGC may be jointly considered when the target Pcell and the target PSCell are within the same band.
· Option 5 (Qualcomm): 
· Joint/concurrent PCell HO with PSCell change/add takes [TFFS]ms longer in the timelines of both PCell and Pscell than performing standalone PCell HO task or standalone PSCell add/change.
· As a starting point for discussion, TFFS may be chosen as 10ms. RAN4 can further discuss if TFFS shall be adjusted differently in various scenarios.
Recommendations for 2nd round:
Wait the conclusion from issue 2-2-3, and agreement would be captured in the WF.



Sub-topic 2-3 Interruption requirement design of HO with PSCell
	
	Status summary 

	Issue 2-3: Interruption requirement for HO with PSCell

	Tentative agreements:
No tentative agreement in the 1st round. Companies agree to wait the conclusion from issue 2-2-3.
Candidate options:
· Option 1 (ZTE): For interruption requirements, consider the following options:
· Specify a total interruption for handover and PSCell addition
· Specify separate interruptions for handover and PSCell addition.
· Option 2 (Xiaomi): when UE is ready to be scheduled on the new PCell during the interruption time for PSCell, the following options can be considered for the UE behavior.
· Option 2-1: UE is not expected to be scheduled on the new PCell during the HO with PSCell procedure;
· Option 2-2: UE can be scheduled on the new PCell but define interruption requirement between the time PCell is ready for scheduling and the time UE starts the transmission of the new PRACH on the new PSCell.
Recommendations for 2nd round:
Wait the conclusion from issue 2-2-3, and agreement would be captured in the WF.



Sub-topic 2-4 Generic RACH assumption for HO with PSCell
	
	Status summary 

	Issue 2-4-1: 2 step and 4 step RACH for HO with PSCell

	Tentative agreements:
No tentative agreement in the 1st round. 4 companies support option 1, 4 companies support option 2, and 1 company supports option 3.
Candidate options:
· Option 1 (ZTE, OPPO, Ericsson, Nokia): Include both 2-step RA and 4-step RA into the new requirements made for handover with PSCell.
· Option 2 (Apple, Xiaomi, CATT, MTK): start the discussion with 4 step RACH first and FFS on 2 step RACH.
· Option 3 (QC): wait conclusion of issue 2-2-3 
Recommendations for 2nd round:
Continue discussion in 2nd round, and agreement would be captured in the WF.

	Issue 2-4-2: RACH occasion collision between Pcell and PSCell
	Tentative agreements:
No tentative agreement in the 1st round. 6 companies support option 1, and 2 companies support option 2.
Candidate options:
· Option 1 (Huawei, Apple, Xiaomi, Ericsson, MTK, CATT): There is no need to further consider the RO collision issue from RAN4’s perspective.
· Option 2 (Huawei, Intel): wait conclusion of issue 2-2-3.
Recommendations for 2nd round:
Continue discussion in 2nd round, and agreement would be captured in the WF.



Sub-topic 2-5 Others
	
	Status summary 

	Issue 2-5: Failure case definition for HO with PSCell

	Tentative agreements:
No tentative agreement in the 1st round. 1 company supports option 1, 4 companies support option 2, and 1 company support option 1.

Candidate options:
· Option 1 (NTT DCM): Regarding HO with PSCell, the scenario that UE fails to synchronize to the expected SCG is possible. If such failure scenario occurs, one of the two solutions described as below should be taken.
· 	a. UE performs conventional Rel-15 HO procedure and SCG addition separately.
· 	b. UE tries to synchronize another SCG which is the most likely to connect successfully. (b. assumes that the target PCell configures multiple SCGs.)
· Option 2 (DCM, CATT, Ericsson, Nokia): Need to be clarified by RAN2
· Option 3 (Apple): in HO with PSCell if UE completed PCell HO but failed the PSCell addition, the whole event of HO with PSCell shall be considered as “failed”, and no RRC complete signaling would be sent to network.
Recommendations for 2nd round:
Continue discussion in 2nd round, and agreement would be captured in the WF.
Moderator comment: could we send LS to RAN2 to check how to handle the failure case?




Suggestion on WF/LS assignment 
	
	WF/LS t-doc Title 
	Assigned Company,
WF or LS lead

	#1
	WF on further RRM enhancement for NR and MR-DC – Handover with PSCell
	
Apple


	#2
	LS to RAN2 on handover with PSCell
	Apple




CRs/TPs
Moderator tries to summarize discussion status for 1st round and provided recommendation on CRs/TPs Status update suggestion 
	CR/TP number
	CRs/TPs Status update recommendation  

	XXX
	Based on 1st round of comments collection, moderator can recommend the next steps such as “agreeable”, “to be revised”



Discussion on 2nd round (if applicable)

Summary on 2nd round (if applicable)
Moderator tries to summarize discussion status for 2nd round and provided recommendation on CRs/TPs/WFs/LSs Status update suggestion 
	CR/TP/LS/WF number
	T-doc  Status update recommendation  

	XXX
	Based on 2nd round of comments collection, moderator can recommend the next steps such as “agreeable”, “to be revised”






