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Introduction
This email thread discusses the RRM core requirements of WI on Multi-carrier enhancements.
Topic #1:	DL interruption for Tx switching across 3/4 bands with 2TAGs
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2218601
	ZTE
	Proposal 1: For Rel-18 Tx switching across 3 or 4 bands with 2 TAGs, reuse Rel-16/Rel-17 values for length of DL interruption.
Proposal 2: EN-DC should not be considered in RRM session. 
Proposal 3: Define DL interruption requirements for Rel-18 Tx switching across 3 or 4 bands applicable to the following scenarios including:
· Inter-band UL-CA without SUL band
· Inter-band UL CA for {SUL band + corresponding NUL band} + 1 or 2 other NUL band(s)

	R4-2218152
	Apple
	Proposal 1: RAN4 shall clarify what’s the expected NW scheduling behaviour when UL Tx switching happens. Alt 1 and 2 has their own pros and cons.
· If network keeps scheduling the UE during the UL Tx switching, the interruption length would be same as legacy R16/R17. The interruption could happen within the window of 
Twindow = ceil((switching period+2*TA adjustment uncertainty+2*MRTD-CP length)/symbol duration)+1
· If network avoid scheduling the UE during the UL Tx switching, the interruption will be more like scheduling restriction, which shall be define as Twindow above.

	R4-2218405
	China Telecom
	Observation 1: The maximum propagation delay difference is only 3.33us for a large inter-site distance of 1000m.
Observation 2: Very sufficient margin has been considered for deriving the DL interruption length in Rel-16/17.
Proposal 1: For Rel-18 Tx switching across 3/4 bands with 2 TAGs, reuse Rel-16/Rel-17 values for length of DL interruption.

	R4-2218629
	CMCC
	Proposal 1: Consider MRTD=6us for non-collocated case to derive DL interruption length for 2TAGs case.
Proposal 2: Define DL interruption length for Rel-18 Tx switching across 3/4 bands with 2 TAGs as follows:
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	R4-2218781
	vivo
	Proposal 1: For UL Tx switching across up to 3 or 4 bands with single TAG, DL interruption length is defined by reusing legacy methodology with taking MRTD into consideration.
Tinterrupt = ceil ((switching period+2*TA adjustment uncertainty+2*(MRTD-CP length)/symbol duration – 2*floor ((MRTD-NW synchronization accuracy)/symbol duration)) +1
· Switching period and TA adjustment uncertainty is the same as in legacy requirements in Rel-16/17.
· MRTD is 33us
· NW synchronization accuracy is 3us
Proposal 2: The DL interruption length can be revised if necessary, depending on RF conclusion on switching period location for 2-TAG case.
Observation 1: If other value of RTD is used to define DL interruption requirements instead of MRTD, the deployment scenarios will be restricted.


	R4-2218926
	Nokia, Nokia Shanghai Bell
	Observation 1: Since in rel16/17, inter-band case has been considered for the calculation of DL-interruption with assumption of 3us MRTD for Tx switching.
Proposal 1: Option 1: reuse Rel-16/Rel-17 values for length of DL interruption for UL switching across 3/4 bands with 2 TAGs .
Proposal 2: We agree with Option1 but we want to remove the last bullet (i.e. {SUL band + corresponding NUL band} + {SUL band + corresponding NUL band}

	R4-2219331
	Ericsson
	Observation 1: DL interruption occurs when the switching occurs. For each TAG, the DL interruption starts from the first OFDM symbol which fully or partially overlaps with the UL switching period located in either NR carrier 1 or carrier 2 as indicated in RRC signalling. The DL interruption on any one carrier for dual TAG cannot be longer than in the single TAG case.
Proposal 1: Reuse Rel-16/Rel-17 values for length of DL interruption.

	R4-2219401
	Huawei, HiSilicon
	Proposal 1: Regarding the non-collocated inter-band scenario for Tx switching across 3/4 bands with 2 TAGs, the RTD used to derive DL interruption length is 6us.
Proposal 2: For Rel-18 Tx switching across 3/4 bands with 2 TAGs, reuse Rel-16/Rel-17 values for length of DL interruption. 



Recommendation of contributions to be presented: R4-2218629(CMCC), R4-2218781(vivo)
Open issues summary
Background: In last meeting it is agreed that DL interruption length and starting point with single TAG are the same as that of R-17 TX switching between 2 bands. The open issue is DL interruption length with 2 TAGs which would be discussed in the following. 
Issue 1-1: RTD for non-collocated inter-band scenario for Tx switching with 2 TAGs
· Proposals 
· Option 1(CMCC, Huawei): Consider RTD=6us for non-collocated case to derive DL interruption length for 2TAGs case.
· Option 1(ZTE, Nokia): Consider RTD=3us for inter-band case to derive DL interruption length for 2TAGs case.
· Recommended WF
Either option 1 or option 2 can derive the same DL interruption length by using legacy formula. Further discussion

Issue 1-2: The principle of deriving DL interruption length for 2TAGs
· Proposals 
· Option 1(Apple): network keeps scheduling the UE during the UL Tx switching, the interruption length would be same as legacy R16/R17. The interruption could happen within the window of 
Twindow = ceil((switching period+2*TA adjustment uncertainty+2*MRTD-CP length)/symbol duration)+1
· Option 2 (Apple, China Telecom, CMCC, Nokia, Ericsson, Huawei): As RA16/R17, network avoid scheduling the UE during the UL Tx switching, the interruption will be more like scheduling restriction, which shall be define as 
Twindow = ceil((switching period+2*TA adjustment uncertainty+2*MRTD-CP length)/symbol duration)+1
Note: value of MRTD is related with issue 1-1.
· Option 3(vivo): Tinterrupt = ceil ((switching period+2*TA adjustment uncertainty+2*(MRTD-CP length)/symbol duration – 2*floor ((MRTD-NW synchronization accuracy)/symbol duration)) +1
· Switching period and TA adjustment uncertainty is the same as in legacy requirements in Rel-16/17.
· MRTD is 33us
· NW synchronization accuracy is 3us
· Recommended WF
Further discussion

Issue 1-3: DL interruption length for 2TAGs
· Proposals 
· Option 1 (ZTE, China Telecom, Nokia, Ericsson, Huawei): For R18 Tx switching across 3/4 bands with 2 TAGs, reuse Rel-16/Rel-17 values for length of DL interruption.
· Option 2(CMCC, Huawei): DL interruption for R18 Tx switching across 3/4 bands with 2 TAGs is as below,
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Note: only the value which is marked in red is different with R16/R17 interruption, other values are the same.
· Recommended WF
As option 2 is very similar as option 1, can option 1 been agreeable?

Issue 1-4: Applicable scenario of DL interruption requirements
· Proposals 
· Option 1(Nokia): DL interruption requirements for Rel-18 Tx switching across 3 or 4 bands applicable to the below scenarios (remove the last bullet {SUL band + corresponding NUL band} + {SUL band + corresponding NUL band})
· Inter-band UL-CA without SUL band
· Inter-band UL CA for {SUL band + corresponding NUL band} + 1 or 2 other NUL band(s)
· Intra-band two contiguous aggregated carriers within one non-SUL band out of 3 or 4 bands
· {SUL band + corresponding NUL band} + {SUL band + corresponding NUL band}
· Option 2(ZTE): Define DL interruption requirements for Rel-18 Tx switching across 3 or 4 bands applicable to the following scenarios including:
· Inter-band UL-CA without SUL band
· Inter-band UL CA for {SUL band + corresponding NUL band} + 1 or 2 other NUL band(s)
· Recommended WF
RRM can directly use the conclusion of RANP or RF session, when decisions are made. Recommend not to further discuss in RRM.
Topic #2: UL outage time for TX switching with 2 TAGs 
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2218601
	ZTE
	Proposal 4: The UL outage refers to the actual impacted UL OFDM symbols in 2 TAGs scenario.
Observation 1: The third factor “timing and measurement error” is already included in MTTD.

	R4-2218153
	Apple
	Observation 1: in dual-TAG scenario, UL Tx switching would result in additional or less victim OFDM symbols on serving carriers involved in the switching due to UL time difference.
Proposal 1: for the UL outage on serving carriers involved in UL Tx switching in dual-TAG scenario, no need to specify RRM requirements since it will be specified in RF requirements.
Observation 2: RAN4 already confirmed and replied RAN1 that UL outage also applies to carrier which is not involved in UL Tx switching.
Proposal 2: regarding UL outage on carrier which is not involved in the UL Tx switching, consider the following two options
· Option 1: not define any RRM requirement, same as legacy
· Option 2: define corresponding RRM requirement, e.g. actual impacted UL OFDM symbol.

	R4-2218406
	China Telecom
	Proposal 1: Technical discussion on the value of UL outage time can be taken in RRM & RF session. The specification change for UL outage time with 2-TAG case will still be reflected in the RF specification but not in the RRM specification. 
Proposal 2: For the band(s) within a different TAG, consider the following factors for deriving the UL outage time:
· Maximum propagation delay difference of 3.33us under the assumption of 1000m ISD.
· Maximum timing and measurement error of 4.82us.


	R4-2218630
	CMCC
	Proposal 1: RRM can directly use the conclusion of RF session on concept of UL outage time. 
Proposal 2: There is no UL outage time for single TAG case.
Proposal 3: Do not define UL outage time for 2TAGs case in TS38.133, and it depends on RF session how to capture the UL impacted symbols in RF spec.


	R4-2218782
	vivo
	Proposal 1. UL outage time is defined as the number of interrupted UL OFDM symbols on both serving carrier involved in the switching and victim serving carriers not involved in the switching. 
Proposal 2. Starting point of UL outage time is also defined after the conclusion on the location of switching period is concluded. 
Proposal 3: The UL outage time, i.e., the number of interrupted UL OFDM symbols for Tx switching with 2 TAGs is defined as
TUL-outage = ceil ((switching period+2*TA adjustment uncertainty+2*TA granularity+2*(MRTD-CP length)/symbol duration – 2*floor ((MRTD- NW synchronization accuracy)/symbol duration)) +1
· Switching period and TA adjustment uncertainty is the same as in legacy requirements in Rel-16/17.
Where,
· Switching period and TA adjustment uncertainty is the same as in legacy requirements in Rel-16/17.
· MRTD is 33us
· NW synchronization accuracy is 3us


	R4-2218927
	Nokia, Nokia Shanghai Bell
	Observation1: In Clause 6.1.6.2 of 38.214 RAN1 specifies a number of scenarios where the UE is not expected to transmit for the duration of  on any of the carriers. 
Proposal1: We prefer to send an LS to RAN1 asking for the impacts on UL carriers at UL Tx switching across 3/4 bands with 2 TAGs. 
Proposal 2: It is unclear what to be further checked in RRM session without clarification on the UL outage time.
Proposal 3: The factors on UL outage time should be discussed in RF.


	R4-2219332
	Ericsson
	Proposal 1: There is no need to specify the outage time for the dual TAG case.

	R4-2219402
	Huawei, HiSilicon
	Proposal 1: There is no need to define UL outage time for Tx switching across 3/4 bands with single TAG.
Proposal 2: Revised Option 1 and option 2 are the same:
· Revised Option 1: factors for UL outage time for Tx switching with 2 TAGs includes:
· UL switching time (UE capability)
· Transmit time difference on the two TAGs: 7.6us which includes received time difference and Timing and measurement error (i.e., TA resolution error, UE Timing advance adjustment error and Te)
· Option 2: Interrupted UL symbols are these which are partial and fully overlapped with the switching period.
Proposal 3: UL outage time is not specified in RRM specification. Whether and how to specify UL outage is supposed to be decided in RF session.



Recommendation of contributions to be presented: R4-2218406 (China Telecom)

Open issues summary
Background: This issue is triggered by RF WF R4-2215163 (see below). RRM is just responsible to provide possible response to RF. Whether the UL outage time shall be specified in spec and in which spec are still under discussion.
	In RF WF [R4-2215163]
Issue 3-1-2: UL outage time 
Factors for UL outage time discussed in RF session, to be further checked in RRM session
· UL switching time (UE capability)
· The difference between the TA on the two TAGs, up to MTTD
· Timing and measurement error




Issue 2-1: UL outage in single TAG case
· Proposals
· Option 1(CMCC, Huawei): No UL outage time for single TAG case.
· Recommended WF
· Agree on Option 1.
Issue 2-2: Concept of UL outage time in 2TAGs
· Proposals
· Option 1(vivo): UL outage time is defined as the number of interrupted UL OFDM symbols on both serving carrier involved in the switching and victim serving carriers not involved in the switching.
· Option 2(ZTE): The UL outage refers to the actual impacted UL OFDM symbols in 2 TAGs scenario.
· Option 3(CMCC): RRM can directly use the conclusion of RF session on concept of UL outage time.
· Option 4(Nokia): Send an LS to RAN1 asking for the impacts on UL carriers at UL Tx switching across 3/4 bands with 2 TAGs.
· Recommended WF
· Further discussion
Issue 2-3: Factors for UL outage time
· Proposals
· Option 1(China Telecom): For the band(s) within a different TAG, consider the following factors for deriving the UL outage time:
· Maximum propagation delay difference of 3.33us under the assumption of 1000m ISD.
· Maximum timing and measurement error of 4.82us (3us+1.56 us+0.26 us =4.82us).
· Option 2 (vivo): The UL outage time, i.e., the number of interrupted UL OFDM symbols for Tx switching with 2 TAGs is defined as
TUL-outage = ceil ((switching period+2*TA adjustment uncertainty+2*TA granularity+2*(MRTD-CP length)/symbol duration – 2*floor ((MRTD- NW synchronization accuracy)/symbol duration)) +1
· Switching period and TA adjustment uncertainty is the same as in legacy requirements in Rel-16/17.
Where,
· Switching period and TA adjustment uncertainty is the same as in legacy requirements in Rel-16/17.
· MRTD is 33us
· NW synchronization accuracy is 3us
· Option 4 (Huawei): factors for UL outage time for Tx switching with 2 TAGs includes:
· UL switching time (UE capability)
· Transmit time difference on the two TAGs: 7.6us which includes received time difference and Timing and measurement error (i.e., TA resolution error, UE Timing advance adjustment error and Te)
· Option 5 (Huawei): Interrupted UL symbols are these which are partial and fully overlapped with the switching period.
· Option 6(Nokia): The factors on UL outage time should be discussed in RF.
· Recommended WF
· Further discussion

Issue 2-4: Starting point of UL outage time in 2TAGs
Background: The location of the switching period for multi-TAG will be further discussed in the RF session. 
	WF UL location of the switching period: 
continued discussion at the next meeting. The location of the switching period must be specified.



· Proposals
· Option 1(vivo): Starting point of UL outage time is also defined after the conclusion on the location of switching period is conclude
· Recommended WF
Depends on the conclusion in RF session, so no further discussion in RRM.

Issue 2-5: Whether to specify RRM requirements of UL outage on serving carriers in 2 TAGs case
· Proposals
· Option 1(Apple, China Telecom, CMCC, Ericsson, Huawei): Not to specify RRM requirements of UL outage 
· Option 1a (China Telecom): Technical discussion on the value of UL outage time can be taken in RRM & RF session. The specification change for UL outage time with 2-TAG case will still be reflected in the RF specification but not in the RRM specification.
· Recommended WF
· Further discussion

Issue 2-6: Whether to specify RRM requirements of UL outage on carrier(s) which is not involved in UL Tx switching in 2 TAGs case
· Proposals
· Option 1(Apple, China Telecom, CMCC, Ericsson, Huawei): Not to specify RRM requirements 
· Option 1a (China Telecom): Technical discussion on the value of UL outage time can be taken in RRM & RF session. The specification change for UL outage time with 2-TAG case will still be reflected in the RF specification but not in the RRM specification.
· Option2 (Apple): define corresponding RRM requirement, e.g. actual impacted UL OFDM symbol.
· Recommended WF
· Further discussion
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