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The scope of this email discussion is to continue discussion on Study of improvement on FR2 SCell/SCG setup/resume.
It is appreciated that the delegates for this topic put their contact information in the table below.
Contact information
	Company
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	Email address

	Qualcomm
	CH Park
	chparkqc@qti.qualcomm.com

	Huawei
	Jing Han
	Hw.hanjing@huawei.com

	vivo
	Minhua Zheng
	minhua.zheng@vivo.com

	Xiaomi
	Xuhua Tao
	taoxuhua@xiaomi.com

	Ericsson
	Griselda Wang
	griselda.wang@ericsson.com

	CMCC
	Jingjing Chen
	chenjingjing@chinamobile.com

	OPPO
	Roy Hu
	hurongyi@oppo.com

	LGE
	Jin Woong Park
	jinwoong.park@lge.com

	Nokia
	Jani-Pekka Kainulainen
Lars Dalsgaard
	jani-pekka.kainulainen@nokia.com
lars.dalsgaard@nokia.com 

	CATT
	Lingyu Gao
	gaolingyu@catt.cn



Note:
1) Please add your contact information in above table once you make comments on this email thread. 
2) If multiple delegates from the same company make comments on single email thread, please add you name as suffix after company name when make comments i.e. Company A (XX, XX)
Topic #1: Improvement on FR2 Scell/SCG setup/resume
Main technical topic overview. The structure can be done based on sub-agenda basis. 
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2215424
	CATT
	Observation 1: Option 1 strictly limits the time period for performing enhanced measurement, and the available measurement time may be too short, may causing the UE to be insufficient to perform enhanced measurement.
Proposal 1: It is suggested to at least define the earliest enhanced measurement time point.
· For MT calls, the UE perform enhanced measurement cannot be earlier than paging reception.
· For MO calls, the UE perform enhanced measurement cannot be earlier than first RACH preamble transmission.
Proposal 2: UE could continue measurements on one or more carriers during the connection setup and potentially during a period of time while in connected mode.
· Whether and how to define the end time point of measurement enhancement need further discussion. 
Observation 2: The key to the discussion is to attribute the possible behavior of UE to ‘the enhanced measurement’ or ‘enhancement on Rel-16 EMR’ when using EMR measurement results during RRC connection.
Proposal 3: The possible behavior that UE uses EMR measurement results during RRC connection should belong to the discussion of ‘the enhanced measurement’ rather than ‘enhancement on Rel-16 EMR’.
Proposal 4: For the enhanced measurement (if feasible), it at least applies to scenarios that the EMR measurement results are unavailable or invalid. 
· When EMR measurement results are valid, NW could use EMR results, so it is unnecessary to introduce new measurements.
· When EMR measurement results are unavailable, do not need to further tighten Rel-16 EMR measurement delay.
Proposal 5: Based on early measurement, it is feasible for UE to obtain some prior information about the beam and reuse the previous measurement results, so as to reduce RX beam sweeping scaling factor number.

	R4-2215446
	MediaTek (Shenzhen) Inc.
	Observation 1: Enhanced early measurement in idle/inactive mode is not in the scope.
Proposal 1: During feasibility evaluation, assume that UE starts to perform enhanced measurement during RRC connection setup/resume procedure after first RACH preamble transmission, i.e. Msg1.
Proposal 2: Enhanced measurement should bring zero impact on RRC connection setup/resume procedure.
Observation 2: Due to RF retuning needed, it is not feasible to measure inter-band frequency layers during RRC connection setup/resume procedure with same active RF chain of serving cell or other idle RF chains. 
Proposal 3: Improved measurement during RRC setup/resume procedure is not feasible.

	R4-2215458
	Xiaomi
	Proposal 1: The time point of “when UE has initiated access” is the starting point when UE initiates the improved measurement during RRC connection setup/resume procedure.
Proposal 2: The starting point for the improved measurement during RRC connection setup/resume is the time:
· after receiving paging for MT originating call
· after Msg1 transmission for MO originating call
Proposal 3: Further enhancement on Rel-16 EMR requirements is out of scope.
Proposal 4: If the EMR measurement results are available or valid, the UE does not need to trigger the improved measurement during the RRC connection setup/resume procedure.
Observation 1: For intra-band CA/DC case, the same Rx beam is assumed for receiving the SCC and the target intra-band CC, and there is no impact on RACH procedure due to Rx beam sweeping.
Proposal 5: For FR2 inter-band CA/DC case, 2 active Rx chains is assumed when performing the improved measurement during RRC connection set-up/resume.
Proposal 6: For FR2 intra-band CA/DC case, one active Rx chain is assumed when performing the improved measurement during RRC connection set-up/resume.
Proposal 7: UE is required to measure one of EMR carrier in improved measurement procedure, and there are the following alternatives is considered to select the carrier to be measured:
· Alternative 1: Select the carrier which has the best single quality among the EMR measurement results.
· Alternative 2: Select the carrier which has the highest priority among the configured EMR carriers.
Proposal 8: It is feasible to reduce the scaling factor of Rx beam sweeping in improved measurement provided the following conditions are fulfilled:
· The carrier to be measured has been measured during EMR measurement procedure
· The measured RSRP is higher than a threshold 
Proposal 9: If the measurement accuracy is not degraded, it is feasibility to reduce the number of samples for the improved measurement.
Proposal 10: RAN4 to use SMTC configuration when specifying the requirements for improved measurement during RRC connection setup/resume.

	R4-2215518
	Nokia, Nokia Shanghai Bell
	Observation 1: Fast DC/CA resume/setup enables data DC/CA usage with lower latency, higher throughput, enhances load balancing and enables lower UE energy consumption.
Observation 2: In FR2 SCell/PScell there is clear benefit of having fast measurements available in connected mode especially for the UE transitioning from idle/inactive mode.
Observation 3: Due to the FR2 measurement delays it may be common scenario that UE cannot finish FR2 CA/DC measurements before ending the data transmission
Observation 4: Some of the EMR capabilities are FR1-FR2 separated (UE can decide to support them independently from each other). 
Observation 5: Not reporting existing measurements would be waste of UE power and may lead UE to consume even more power on performing new measurements. This applies to both EMR and non-EMR UEs

Proposal 1: Both EMR non-EMR UEs should be considered in this study (i.e. support of Rel-16 EMR need not be a prerequisite for this study). 
Proposal 2: Previous and valid UE FR2 measurements are conveyed to the network for fast FR2 DC/CA establishment.
Proposal 3: UE will report existing measurements to the network starting from RRC connection establishment, or during connected mode. 
Proposal 4: The UE measurement validity conditions are currently no handled in EMR and could be considered in this study 
Proposal 5: Feasible solutions should work regardless of T331 status (expired or not), but EMR enhancements are not excluded. 
Proposal 6: UE can be configured to perform FR2 cell measurements during connection setup (i.e. paging, RRC connection establishment, RRC connection resume). 
Proposal 7: UE can be configured to maintain configuration of previous serving cells for EMR purposes.
Proposal 8: Scenarios where measurements are available and valid should be included. 
Proposal 9: Scenarios marked as “included” in the following table, should be included
	Scenario
(PCell + PScell/Scell)
	Priority
	EMR FR2 measurements are available and valid
	EMR-FR2 measurements are not available / invalid
	Non-EMR FR2 measurements available and valid
	Non-EMR FR2 Measurements not available / invalid

	FR1 + FR2 CA
	1
	Included 
	Agreed in WF
	Included 
	Agreed in WF

	FR1 + FR2 DC
	1
	Included 
	Agreed in WF
	Included 
	Agreed in WF

	FR2 + FR2 DC/ CA  
(Independent beam management)
	2
	Included 
	FFS
	Included 
	FFS


Table 1: FR1-FR2, FR2-FR2 scenarios  

Proposal 10: Inter-band CA and DC, UE is assumed to have two active RF chains (one for each FR) 
Proposal 11: During fast FR2 setup/resume measurements, the number of carriers is reduced. The exact number is FFS
Proposal 12: Remove “1.5” SSB alignment UE constant 
Proposal 13: Scaling factor is less than 8. The exact number is FFS and is depending on number of measured carriers

	R4-2215609
	Apple
	Proposal 1: UE starts measurement when it needs to setup connection with network. Specifically, UE shall start measurement
· after successful paging reception for MT call 
· after the first RACH preamble transmission for MO call 
Proposal 2: further enhancement on R16 EMR is out of scope of this WI and shall not be considered. Whether and how to use the result obtained during EMR procedure for the new measurement during RRC connection setup/resume can be FFS.
Observation 1: if EMR measurement results are still valid (e.g. T331 is still running), network can use EMR results to configure SCell/SCG when UE enters RRC connected mode, instead of relying on new measurement during RRC connection setup/resume.
Observation 2: the new measurement during RRC connection setup/resume and EMR are two independent features. UE supporting both features may need to provide result corresponding to configuration of EMR and the new measurement, if both measurement procedures are configured.
Proposal 3: if UE needs to provide results of both EMR and the new measurement during RRC connection setup/resume on the same cell/carrier, the results are expected to be the same to keep consistency. How to achieve that can be FFS.
Proposal 4: as baseline assumption, RAN4 assumes there is only one active RF chain during the new measurement procedure during RRC connection setup/resume.
Proposal 5: do not reduce the number of samples when defining measurement requirements for the new measurement during RRC connection setup/resume, compared with existing RRM requirements in connected mode.
Proposal 6: as baseline, RAN4 shall not reduce the scaling factor of Rx beam sweeping when defining requirements for the new measurement during RRC connection setup/resume. Whether and under what condition the scaling factor can be reduced is FFS.
Observation 3: the new measurement would take longer time than RRC connection setup/resume. Besides, it may have negative impact on RACH procedure on PCell. Overall, quite limited gain can be observed for the new measurement on top of existing EMR procedure.

	R4-2215723
	CMCC
	Proposal 1: The impact on RRC connection setup/resume procedure need to be considered for the feasibility study. It is not expected to improve FR2 SCell/SCG setup delay at the expense of prolonging RRC connection setup/resume delay.
Proposal 2: in order to avoid the impact on RRC connection setup/resume procedure, it is proposed to consider that UE perform CA/DC measurement closely before RRC connection setup/resume.
· For MT originating call, the measurement is performed during the period between paging reception and UE send RRCResumeRequest/ RRCSetupRequest.
· For MO originating call, the measurement is performed after upper layers request establishment of an RRC connection and before UE send RRCResumeRequest/ RRCSetupRequest.
Proposal 3: it is proposed to consider two active RF chains. One RF chain is used for SCG/Scell setup/resume, while the other RF chain is used for CA/DC measurement. In this way, CA/DC measurement and RRC connection setup/resume are performed independently, performing measurement will not have impact on RRC connection setup/resume procedure.
Proposal 4: since RRC connection setup/resume delay is very short for CA/DC measurement, it is proposed to study the reduction of measurement delay.
Proposal 5: it is proposed to reduce the number of samples and/or the scaling factor (N1), and the sample number and/or Rx beam sweeping factor of R17 HST FR2 or R17 positioning can be used as baseline.

	R4-2215816
	OPPO
	Proposal 1: UE perform enhanced measurement (if feasible) during RRC connection setup/resume and start after first RACH preamble transmission.
Proposal 2: Prefer not to consider further enhancement on Rel-16 EMR.
Observation 1: New measurement procedure during short RRC connection setup/resume may have impact on UE measurement performance.
Observation 2: Enhanced measurement based on EMR may have impact on UE power consumption and performance.
Proposal 3: The feasibility of improvement of FR2 Scell/SCG setup/resume needs to be studied, and we are fine to remove this objective from this WID considering the impact on UE performance.

	R4-2215862
	vivo
	Proposal 1: Whether it needs the clarification on the time point of “when UE has initiated access” could be further discussed after the starting point for enhanced measurement is determined.
Proposal 2: For MT originating call, UE perform enhanced measurement after receiving paging. And for MO call, UE perform enhanced measurement after first RACH preamble transmission, i.e. Msg1.
Proposal 3: Further enhancement on Rel-16 EMR (measurement during green part) is out of scope while the possibility of UE utilizing the early measurement result/prior information for the enhanced measurement does not precluded so far.
Proposal 4: RAN4 should align the definition of ‘available’ and ‘valid’. ‘Available’ means that there have results stored in the memory after UE finished early measurement. And the ‘valid’ early measurement result can be assessed by determining whether the measurement was taken during the last [X] seconds before the enhanced measurements perform.
Proposal 5: According to the definition of ‘available’ and ‘valid’ in proposal 4, the applicable scenario can be modified as:
· Revised Option 2: Further study whether enhanced measurement is applicable to scenarios that EMR measurement results are available and invalid 
· e.g. On the cells that have been detected/measured in early measurement
Proposal 6: Use two RF chain as the baseline when performing enhanced measurement.
Proposal 7: For how to select the frequency layers for enhanced measurement, we believe that only one frequency layer needs to be measured on each band and the number of frequency layers to measure will depend on the number of bands that can be supported.
Proposal 8: Considering reducing the number of samples comes at the expense of accuracy, it should not be a priority.
Proposal 9: In order to reduce the scaling factor of Rx beam sweeping, both introducing UE capability for lower Rx beam sweeping factor like Rel-17 positioning and using the previous beam information obtained in the early measurement as the additional information can be the candidate options.  
Proposal 10: Use SMTC configuration when specifying the requirements on enhanced measurement.
Proposal 11: The short and accurate measurement can only be performed on the cells that have already detected in the early measurement. In this scenario, UE perform the enhanced measurement to further check whether the quality of detected cell is still strong to be used for FR2 CA/DC configuration.
Proposal 12: A smaller number of frequency layers could be considered in the enhancement measurements in order to minimize the impact of RF tuning during RACH procedure.

	R4-2215961
	LG Electronics UK
	· Proposal 1: Focus on the measurement during RRC connection. But, the enhancement for EMR does not needs to be precluded in this WI and EMR enhancement can be considered together with measurement in RRC connection. 
· Proposal 2: One active RF chain can be a baseline assumption. 
· Proposal 3: To reduce the setup and resume delay, reduced number of samples can be considered. And, to obtain valid measurement result, reduced number of samples which are measured during RRC connection shall be combined with samples which were already measured in idle mode or will be measured after connected mode. 

	R4-2216309
	Huawei, HiSilicon
	Proposal 1: In idle mode and inactive mode, the time duration during RRC connection setup/resume procedure for enhanced measurement,
· For MT originating call: from receiving paging to MSG4;
· For MO originating call:  from the point when upper layers request RRC connection to MSG4.
Proposal 2: The time duration during RRC connection setup/resume procedure for enhanced measurement is at most 30ms.
Observation 1: Not to reduce the scaling factor of Rx beam sweeping during the RRC connection setup/resume procedure.
Observation 2: Not to reduce number of samples during the RRC connection setup/resume procedure.
Observation 3: Considering the total time duration for RRC connection setup/resume is at most 30ms, either SMTC or SSB periodicity is relatively large.
Proposal 3: It is doubted that whether UE can complete a FR2 L3 measurement during RRC connection setup/resume procedure for enhanced measurement.
Observation 4: One active RF chain is used during RRC connection setup/resume procedure, as it is likely that network doesn’t configure CA/DC when UE enters to connected mode.
Observation 5: 
· If one RF chain is used, Msg2/3/4/5 may be impacted during RRC connection setup/resume due to RF retuning.
· Even if two RF chains are used, for IMB capable UE, for inter-band inter-frequency measurement, Msg2/3/4/5 may be impacted if there are more than one frequency to measure during RRC connection setup/resume due to RF retuning. Moreover if no CA/DC is setup after UE enters to RRC connected mode, additional interruption would be furtherly introduced.
Proposal 4: Further study is needed before RAN4 confirms the feasibility of early measurement during connection setup.

	R4-2216342
	Ericsson
	Proposal 1: RAN4 shall agree on the measurement only start from DL paging or UL msg1 is not feasible and shall not be within the study scope.
Proposal 2: RAN4 shall agree on the appliable scenarios to feasible enhancement.
Scenarios are:  FR1+FR2 DC/CA and FR2 intra band and FR2 inter band CA. 
Proposal 3: The enhancement baseline shall be based on Rel-16 early measurement report signalling framework and can extend the measurement to the RRC_Connection.
Proposal 4: RAN4 shall agree with a way forward how to solve the measurement validity issue to make sure the measurement is useful and beneficial for both network and UE.
Proposal 5: RAN4 shall propose certain feasible enhancement within the T331 timer valid time which include but not limited to 
· Reduce measurement sample but maintain the cell known condition 5s to check during Idle/Inactive mode
· Reduce the RX beam sweeping factor under the 5s cell known condition.
· Guarantee the measurement that has been started can be finished with less effort and reported to the network
· Prioritize configuration of carriers and existing configuration, prioritize the exiting measurement and make sure it is finished.

	R4-2216867
	Qualcomm Incorporated
	In this paper, we proposed two mechanisms to address the following issues.

· [Issue#1] Due to the nature of FR2 (beam-based system for both NW and UE, and limited and non-uniform spatial coverage), Idle/Inactive mode measurement results can easily be obsolete if a time interval between measurement and report is not short enough.
· [Issue#2] Measurement cycle for one carrier alone is too large, hence, the maximum number of Idle/Inactive measurement carriers will be limited too much.

Solution for Issue #1: RSRP Validation based non-Connected mode Measurement Report and Filtering
Proposal 1: RAN4 to consider a verification procedure for a report of Idle/Inactive mode measurement results, which can be based on an amount of variation in the measurement results of intra-frequency cells and/or higher priority inter-frequency layers from T331 expiry to the report of Idle/Inactive measurements.

Solution for Issue #2: Group based FR2 cell measurement configuration
Proposal 2: RAN4 to consider a group-based multi-step Idle/Inactive mode measurements, which has at least the following properties:
· Multiple cells can be grouped, and one of the cells can be selected as a reference cell for the first step measurement.
· Depending on the measurement outcome of the reference cell in the first step, UE may or may not further measure the rest cells in the group.



Open issues summary
Sub-topic 1-1: Clarification and potential direction
Issue 1-1-1: Clarification on starting point of “when UE has initiated access”
Issue 1-1-1-1: for MT call
· Option 1: (CATT, Xiaomi, Apple, CMCC, vivo, HW)
· After successful paging reception
· Option 2: (MTK, OPPO)
· After first RACH preamble transmission, i.e. Msg1.
· Option 3: (E///)
· The improvement baseline shall start from the RRC_Release message within the IDLE/INACTIVE mode.
· Recommended WF
· Discussion is needed.
	Company
	Comments

	Qualcomm
	Option 1 can be a starting point of the detailed discussion, but it should be further clarified whether it is a slot where the paging PDSCH is received or the message is decoded by UE MAC.
Maybe, for now, Option 1 can be modified as, eg. “[X]ms after the reception of paging PDSCH”

	Huawei
	Option 1. We are also fine to option 2, if RAN4 would like to unify MT call and MO call.

	vivo
	Support Option 1. 
And in terms of testability, we are also fine with Option 2.

	Xiaomi
	Option 1, and agree with HW, if RAN4 unify the starting point for MT call and MO call, we are fine with option 2.

	Ericsson
	Option 3 
The enhanced measurement starting point have very strong relation with whether EMR measurement is valid or not, if Rel-18 enhanced measurement shall include EMR measurement, then the measurement starting point is RRC_Release meassage.
For completely new Rel-18 measurement we are fine with MT&MO call separation, and our view for MT call is the paging and MO call is Msg1.

	MTK
	Option 2. Even for MT call, UE initiates RRC connection setup procedure at upper layers request for idle mode according to 38.331 cl. 5.3.3.2 “The UE initiates the procedure when upper layers request establishment of an RRC connection while the UE is in RRC_IDLE and it has acquired essential system information, or for sidelink communication as specified in clause 5.3.3.1a.”. In addition, as pointed by QC, even UE successfully receives paging, UE needs to decode the message. And UE would not initiate RRC connection setup/resume unless its ID is in the PagingRecord.
We don’t agree to define a paging decoding time as suggested by QC. It will make the discussion even more complex. 

	CMCC
	We are open for discussion. After further check, one question is that whether the starting point of “when UE has initiated access” is the same as the staring point of CA/DC measurement? At least from our point of view, they can be different. The starting point of CA/DC measurement can be earlier than the starting point of “when UE has initiated access” so that UE could have more time to perform measurement. We would like to hear companies’ view on this question.

	Apple
	Option 1 could be the earliest point to trigger measurement ([x]ms margin is needed). we are also fine to go with option 2 to avoid extensive discussion on [x]ms. Having unified requirements for MT call and MO call is attractive. 

	OPPO 
	Prefer option 2. RAN4 can also unify the starting point for MT call and MO call and avoid the discussion on uncertainty time.

	Nokia
	Option 1 and Option 3 are both valid starting points. In option 1 it should be clarified what is meant with “successful”. Does it mean that the message has been received and decoded, or that UE receives a paging message and understands that it is targeted for that UE. 
Option 3 does not have this ambiguity.  


	CATT
	Support option 1. We are also open to option 3. As Ericsson commented, this issue is also related to issue 1-1-4, so we would like to discuss the relationship between R16 EMR and the enhanced measurement in this objective first, and then this issue can be further discussed.


Issue 1-1-1-2: for MO call
· Option 1: (CATT, Xiaomi, Apple, MTK, vivo)
· After first RACH preamble transmission, i.e. Msg1.
· Option 2: (CMCC, HW)
· After upper layers request establishment of an RRC connection.
· Recommended WF
· Discussion is needed.
	Company
	Comments

	Qualcomm
	As for Option 2, it is unclear whether and how the requirement can be defined because it is anyway unknown to NW. 
Our answer would depend on how the option will be used in the requirements. We would like to discuss the enhanced measurement and/or report mechanism first, and then this issue can be further discussed as part of the detailed requirement discussion later.

	Huawei
	Technically the starting point is option 2 where upper layers request establishment of RRC connection. But we are also fine with option 1, if RAN4 would like to unify MT call and MO call. The duration from paging reception to PRACH transmission (MSG1) in MT call and the duration from upper layers request RRC connection to PRACH transmission (MSG1) in MO call are similar, and both are the uncertainty time in acquiring the first available PRACH occasion, which is up to 10ms.

	Vivo
	Support Option 1.

	Xiaomi
	Option 1

	Ericsson
	The enhanced measurement starting point have very strong relation with whether EMR measurement results is valid or not, if Rel-18 enhanced measurement shall include EMR measurement, then the measurement starting point is RRC_Release meassage.
For completely new Rel-18 measurement we are fine with MT&MO call separation, and our view for MT call is the paging and MO call is Msg1.

	MTK
	Option 1. Similar view as QC, from the point of testability, we support option 1.

	CMCC
	Same comment as for Issue 1-1-1. We would like to know whether the starting point of “when UE has initiated access” is the same as the staring point of CA/DC measurement? At least from our point of view, they can be different. The starting point of CA/DC measurement can be earlier than the starting point of “when UE has initiated access” so that UE could have more time to perform measurement. We would like to hear companies’ view on this question.

	Apple
	Support option 1. Option 2 is challenging to be verified.

	OPPO
	Support option 1.

	Nokia
	We are ok with the option 2 
We can support Option 1 and Option 2. We are such fine with option 2 but have similar question as QC. Is this testable?
For Huawei: can you clarify what you mean with ‘if RAN4 would like to unify MT call and MO call’?
From our point of view, we could have two scenarios: 1) where UE receives a paging message from the network (tester) and 2) where UE transmits the first request for resources (preamble). Both should be possible test. If it is possible to test the proposal from Huawei this could also be a possible approach.

	CATT
	Support option 1. As Ericsson commented, this issues is also related to issue 1-1-4, so we would like to discuss the relationship between R16 EMR and the enhanced measurement in this objective first, and then this issue can be further discussed.



Issue 1-1-2: Clarification on ending point of the enhanced measurement
· Option 1: (CATT)
· UE could continue measurements on one or more carriers during the connection setup and potentially during a period of time while in connected mode.
· Whether and how to define the end time point of measurement enhancement need further discussion.
· Option 2: (CMCC)
· The ending point is the time when UE sends RRCResumeRequest/ RRCSetupRequest.
· Option 3: (HW)
· The ending point is Msg4.
· Option 4:(Ericsson)
· The ending point is the time when UE sends msg 5 RRC setup/Resume Complete
· Recommended WF
· Discussion is needed.
	Company
	Comments

	Qualcomm
	As the issue is about the ending point of the “enhanced measurement,” the group should first discuss and define the enhanced measurement and/or report mechanism. Until we see the whole picture of it, we cannot agree with any option.

	Huawei
	Either Option 2 or option 3 is fine. We think the ending point shall be before MSG5. The reason is:
In R16 EMR measurement, in idle mode, the available indication of EMR measurement can be included in RRCSetupComplete (MSG 5).  It means that before MSG5, the EMR measurement result shall be available. In inactive mode, the EMR measurement results can be included in RRCResumeComplete. Similar, the EMR measurement result shall be available before MSG5 as well. Therefore regardless idle mode or inactive mode, the ending point of UE perform “improved measurement” is MSG4 in RACH procedure.


	vivo
	We are fine with Option 4. 
Furthermore, considering the limited time available for enhanced measurement, we could consider to a later ending point, e.g. the time when UE sends SecurityModeComplete. Therefore, we would like to propose Option 5: 
· Option 5: 
· The ending point could be the time when UE sends SecurityModeComplete

	Xiaomi
	Option 4, the ending point should be the time when UE is request to report EMR results and the potential enhancement measurement results.

	Ericsson
	Option 4 & Option 5
As the EMR measurement results will be available and being indicated in Msg5. We think the enhancement measurement shall be earliest in Msg5 and can be extended to the security mode complete. 

	MTK
	Option 3. Before Msg5 transmission, UE also needs some time to encode Msg5. If the measurement stops right before Msg5, UE would have no time to include EMR indication or EMR in Msg5. 
We don’t quite catch on option1. Does it mean UE continue the measurement in idle mode during RRC connection setup and potentially during a period of time while in connected mode? If so, the overall measurement maybe contains 4 parts as shown below. We are curious about how to define the measurement delay as the number of frequency layers to measure, measurement requirements, the duration of each part are all different. In addition, the start point is uncertainty. [image: 计算机生成了可选文字:
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	CMCC
	We are open for discussion. For option 2, the intention is that CA/DC measurement is performd before UE initiate RRC connection setup/resume, and the motivation is to avoid the impact on RRC connection setup/resume procedure due to CA/DC measurement. If we go option 3 or option 4, it means the CA/DC measurement is performed during RRC connection setup/resume which will extend the RRC connection setup/resume delay, in this way, how to reduce the impact need to be considered.

	Apple
	Support option 3 if UE has to send the report in Msg5. We are also open to study whether option 1 is also valuable.

	OPPO
	Option 3. We also share the view as Huawei that the ending point shall be before MSG5.

	LGE
	Support opion1. We think option 1can be discussed with our comment in Issue 1-2-2.

	Nokia
	Support option 1. 
We tend to agree with Qualcomm but we also think that this issue is not very controversial. The scale of measurements is currently in hundreds of seconds. RRC connection setup procedure is very short in itself, therefore we think that it’s in the spirit of the WI and only reasonable to assume that UE is allowed to continue measurements during connected mode:
After acquiring those improved measurements, the UE subsequently reports those measurements to the network to support SCell/SCG setup 
WI discuss when the UE have acquired the measurements and reported those to the network. Anyway, we can discuss this further.

	CATT
	For option 1, we provide a possibility for futher study even there is indeed a difficulty of how to define the measurement delay as MTK commented. Anyway, our original intention is hope that ending point of the enhanced measurement as late as possible. Based on this motivation, we can also agree with option 4.



Issue 1-1-3: report of enhanced measurement result
· Option 1: (Nokia, Ericsson)
· UE will report existing measurements to the network starting from RRC connection establishment, or during connected mode.
· Recommended WF
· Discussion is needed.
	Company
	Comments

	Qualcomm
	It is unclear what is the exact definition of “existing measurements.” Is it the legacy EMR?

	Huawei
	Whether the legacy EMR measurement is reported depends on whether UE supports EMR and whether network request these results. 

	Vivo
	More clarification is needed. The measurement result will be reported at a certain time point rather than during the period of time described as ‘starting from RRC connection establishment’ and ‘during connected mode’.

	Ericsson
	As the carriers to be measured at the specific location and time is certain for UE, from network point of view it is very good to have all existing measurements that UE has done and of those which fulfil the accuracy requirement to be sent to the network. It can be EMR measurement, or enhanced Rel-18 measurement. 
Here our view is the report timeline can be either follow the Rel-16 EMR report or even extended to the connected mode.

	MTK
	If “Existing measurements” here means “measurement results in idle/inactive mode”, UE can report the results through EMR. If it is for the enhanced measurement during RRC setup, we are fine for further discussion.

	Apple
	Maybe some clarification from proponent is needed. Is ‘existing measurement’ the new measurement during RRC setup?

	Nokia
	To clarify the proposal, we think that any existing valid measurements that UE has should be considered. Hence, the reported results can be from measurements obtained while in idle mode and/or obtained due to initiating and performing those at connection setup/resume. 

	CATT
	We are open for discussion on the exact definition of ‘existing measurements’.



Issue 1-1-4: relationship between R16 EMR and the enhanced measurement in this objective
Issue 1-1-4-1: whether to further enhance R16 EMR
· Option 1: (CATT, MTK, Xiaomi, Apple, OPPO)
· Further enhancement on R16 EMR is out of scope. 
· Option 2: (Nokia, LG, Ericsson)
· EMR enhancements are not excluded
· Recommended WF
· Discussion is needed.
	Company
	Comments

	Qualcomm
	Is it unclear what is the definition of “enhancement on R16 EMR.” Does that mean, e.g. extending the range of T331, number of carriers, etc?
If Option 1 is excluding any possibility of UE utilizing any measurement results of EMR, we do not agree with Option 1. Furthermore, it is unclear whether any new mechanism for enhancement measurement, if adopted, can be called “enhanced EMR” or not. Whether it can be seen as “enhanced version of EMR” or “something else” is anyway unclear and may depend on companies’ preference. We would like to avoid this kind of non-technical discussion.

	Huawei
	If “further enhance R16 EMR” means further enhance EMR measurement during idle/inactive mode, we think this is clearly out of scope.

	Vivo
	Option 1. 
And the possibility of UE utilizing the early measurement results/prior information for the enhanced measurement does not precluded so far.

	Xiaomi
	Option 1

	Ericsson
	Option 2.
The motivation of this study partly is to solve the Rel-16 EMR measurement validity issue, it is very hard for us to understand that EMR enhancement is not included in this study. 
From total performance point of view, it is very clear that non-connected mode measurement can be very beneficial for setting up the SCG/Scell especially in FR2 which typically have smaller cell range and quite many candidate carriers are available.

	MTK
	Option 1. Same view with Huawei. In our understanding, any enhancement on measurement in idle/inactive mode is out of scope.

	CMCC
	In our view, the key issue is that for the requirements on CA/DC measurement for Rel-18 FR2 Scell/SCG setup/resume delay reduction, whether Rel-16 EMR requirements are reused or new requirements (i.e. enhanced requirements compared with Rel-16 EMR requirements) are adopted. In our biew, even if enhanced requirements are used for CA/DC measurement for Rel-18 FR2 Scell/SCG setup/resume delar reduction, it does not mean that the enhancement will be appied to Rel-16 EMR.  

	Apple
	Option 1.
In our understanding option 1 does not preclude using the measurement results obtained during EMR for measurement. “Enhancement on R16 EMR (measurement during green part)” refers to that the enhanced measurement is still performed in idle/inactive mode and before UE initiating access:
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	OPPO
	Support option 1. UE utilizing any measurement results of EMR is not precluded.

	LGE
	Option 2. We think the possibility of UE utilizing the early measurement results/prior information for the enhanced measurement can be considered.

	Nokia 
	Option 2:  Already obtained EMR measurement results are included in the discussion
We would like to clarify that any technical solution should assume the EMR framework as a baseline of enhancements. However, the technical solution should work on both UEs that support R16 EMR (with and without T331 running), or UEs that do not support it.  
We should not exclude any enhancements to EMR framework that allow EMR framework to work to together with newly defined capabilities. We also agree that this WI only consider enhancement according to the scope of this WID (from connection setup/resume) as clarified by Huawei.
For example, for EMR we understand the energy consumption concerns. For fast FR1-FR2 DC/CA establishment, it is important that a feasible solution is operational regardless of T331 timer expiry. Meanwhile, for optimized use of UE resources, if the UE has measurements, regardless of timer T331 expiry, the UE should be able to report these to the network either during or after RRC connection setup/resume. 

	CATT
	We think this issue is very important and needs to be discussed first, because it relates to the motivation of this objective and will affect the conclusions of many other issues. The key point is whether the ‘enhanced measurement’ is to solve the remaining issue of the validity of Rel-16 EMR measurement, and what is the definition of ‘enhancement on R16 EMR’.
For option 1, we consider it is not excluding any possibility of UE utilizing any measurement results of EMR. 


Issue 1-1-4-2: whether support of Rel-16 EMR is a prerequisite for study of enhanced measurement
· Option 1: (Nokia)
· No. 
· Recommended WF
· Discussion is needed.
	Company
	Comments

	Qualcomm
	When we look at the motivation paper of the objective “RP-212950, Nokia, Nokia Shanghai Bell, TELUS, Verizon, Telecom Italia,” it is natural to assume UE is configured with EMR and the goal of the objective is to overcome the following two issues from the legacy EMR framework:
· [Issue#1] Due to the nature of FR2 (beam based system for both NW and UE, and limited and non-uniform spatial coverage), measurement results can easily be obsolete if time interval between measurement and report is not short enough.
[Issue#2] Measurement cycle for one carrier alone is too large.

	Huawei
	Agree with option1. R16 EMR and R18 improved measurement during RRC setup/resume are independent features.

	Vivo
	Prefer to regard support of EMR as the prerequisite for enhanced measurement. Considering that the non-EMR carriers may not have been measured before the enhanced measurement, there don’t have prior information from EMR that could be used for new measurement, which may lead to the measurement not being done within the limited time. Furthermore, one point that we’re a little confused is why these carriers that weren’t used for early measurement would be used for the enhanced measurement.

	Xiaomi
	In our understanding, this objective is to study the feasibility on the improvement in FR2 Scell/SCG setup delay by defining new UE measurement procedures when the EMR measurement results are not available or invalid, thus, we think support of EMR is the prerequisite for the enhanced measurement.

	Ericsson
	We would like to clarify what is these really implies? Do we mean that the Rel-18 enhanced measurement shall be a different capability in comparing with the EMR support?
Just for practicality, the EMR support guaranteed the dedicated signalling and configuration eg UE variables etc, why specifically exclude this that can be re-used? We can not fully understand the logic here.

	MTK
	Support Option 1. We think Rel-16 EMR is not the prerequisite. This feature can be an independent one.
To QC: We should focus on the scope of the WID but not the motivation paper in our understanding.

	Apple
	Support option 1. The new measurement is expected to occur during RRC setup/resume and is different from EMR. It can work without EMR support. 

	OPPO
	Option 1 is fine.

	Nokia 
	As stated in 1-1-4-1: 
We would like to clarify that any technical solution should assume the EMR framework as a baseline of enhancements. However, it would be beneficial if the technical solution would work for both UEs that support R16 EMR, or UEs that do not support it.  
We should not exclude enhancements to EMR framework that allow EMR framework to work to together with newly defined capabilities. 
For fast FR1-FR2 DC/CA establishment, it is beneficial that any feasible solution is operational regardless of T331 timer status and whether EMR is supported or not. The main issue is to enable UE to assist the network with measurements to speed up setup of CA/DC.
When UE has measurements that valid measurements that can help, regardless of timer T331 status, UE should be able to report these to the network either during or after RRC connection setup/resume. This would mean that if there is a possibility to find feasible solutions that work together with EMR and non-EMR UEs, this would be beneficial.
We propose as a way forward to support both EMR and non-EMR UEs.

	CATT
	Prefer to support that Rel-16 EMR is a prerequisite for study of enhanced measurement. The same view with Xiaomi and Ericsson.



Issue 1-1-5: applicable scenario regarding EMR
Issue 1-1-5-1: availability and validation of EMR measurement results 
· Option 1: (Nokia)
· The UE measurement validity conditions are currently no handled in EMR and could be considered in this study. 
· Option 1a: (E///)
· RAN4 shall agree with a way forward how to solve the measurement validity issue to make sure the measurement is useful and beneficial for both network and UE. 
· Option 1b: (QC)
· RAN4 to consider a verification procedure for a report of Idle/Inactive mode measurement results, which can be based on an amount of variation in the measurement results of intra-frequency cells and/or higher priority inter-frequency layers from T331 expiry to the report of Idle/Inactive measurements. 
· Option 2: (vivo)
· Definition of ‘available’ and ‘valid’
· ‘Available’ means that there have results stored in the memory after UE finished early measurement. And the ‘valid’ early measurement result can be assessed by determining whether the measurement was taken during the last [X] seconds before the enhanced measurements perform.
	Company
	Comments

	Qualcomm
	We support Option1 1, 1a, and 1b, which can resolve the following issue:
· [Issue#1] Due to the nature of FR2 (beam based system for both NW and UE, and limited and non-uniform spatial coverage), measurement results can easily be obsolete if time interval between measurement and report is not short enough.
With the options, the system can avoid the case where obsolete measurement results are used by NW to add/activate SCells, And Option 1b, inspired by a TA validation mechanism of the Rel-17 CG-SDT feature, may achieve the goal without any additional measurements. For example, UE can compare measurement results of an Intra-frequency cell (one saved at T331 expiry and the other that is most recently measured before the report), and the difference between the two is less than a certain threshold, the EMR results can be assumed valid. It can be further followed by additional validation mechanism or quick/short measurements on EMR carrier, as needed.

	Huawei
	These options focus on EMR measurement which is achieved in idle/active mode, and these are kind of further R16 EMR enhancement. In our understanding, this WI focus on “The UE initiates and performs improved measurements when it requests RRC connection setup/resume.” Whether to carry out study depends on the conclusion of Issue 1-1-4-1.

	Vivo
	Support Option 2. 
Agree with Option 1 and Option 1a that it is necessary to handle the measurement validity conditions in EMR. That’s also the reason why we propose Option 2 to align with definition of ‘available’ and ‘valid’. The benefit from using Option 2 as the validity condition is, regardless of the T331 timer is expired, we only need to determine whether the measurement was taken during the last [X] seconds before the enhanced measurement. If so, the measurement results are new enough for NW to use, it is unnecessary to perform the new measurements.
For Option 1b, we are sceptical about the point that ‘the amount of variation in the measurement results of intra-frequency cells and/or higher priority inter-frequency layers can be a verification criterion of whether the Idle/Inactive mode measurements are still valid or not’, which is mentioned in the paper from QC.

	Xiaomi
	Fine with option 2

	Ericsson
	We support Option1 1, 1a, and 1b and we think Option 2 have a good point as well.
From our point of view, both the available and valid measurement from the UE shall be send to the network as this is something that has already done by UE, the power have been already consumed and can be beneficial knowledge for network to set up Scell/SCG to offload the traffic.
However, the most important issue by introduce a new enhanced measurement in Rel-18 partly is due to the validity of the measurement is unknow to the network. As we explained from the figure bellow.
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	MTK
	Suggest coming back to this issue after the enhanced measurement is verified to be feasible and concluding on issue 1-1-4-1.

	Apple
	This issue is more about how to handle EMR results. As commented under previous, the new feature shall work without EMR supported/configured. RAN4 shall focus on the baseline procedure, EMR is not configured/supported/valid in this case, and study other optimization after baseline solution is stable, if time allows.

	LGE
	Fine with Option1 1, 1a, and 1b. We think validity of EMR result should be verified.
For option 2, we are open to discuss.

	Nokia
	It is important that UE and Network are able to evaluate validity conditions and, therefore, we think that way forward should be to resolve the measurement validity issue. 
We think that we should also specify what we mean by “available”. In this case available can either be available from EMR measurements or available from non-EMR idle mode measurements. The focus should be on understanding what does valid mean and when are reported measurement considered valid. The ‘source’ (based in EMR or non-EMR related measurements) of the measurement is relevant but not as important. 

	CATT
	We support Option1, 1a, and Option2 is also fine.


Issue 1-1-5-2: whether enhanced measurement (if feasible) is applicable to scenarios that EMR measurement results are available and valid 
Background: it was agreed in RAN4#104e that the enhanced measurement (if feasible) at least applies to scenarios that the EMR measurement results are unavailable or invalid. Companies are encouraged to discuss the case wherein the EMR results are still available and valid.
· Option 1: (CATT, Xiaomi)
· When EMR measurement results are valid, NW could use EMR results, so it is unnecessary to introduce new measurements. 
· Option 1a: (Apple)
· When EMR measurement results are valid, NW could use EMR results, so it is unnecessary to introduce new measurements. However, they are two independent features. UE supporting both features may need to provide result corresponding to configuration of EMR and the enhanced measurement, if both are configured.
· Option 2: (Nokia)
· Scenarios marked as “included” in the following table, should be included
	Scenario
(Pcell + Pscell/Scell)
	Priority
	EMR FR2 measurements are available and valid
	EMR-FR2 measurements are not available / invalid
	Non-EMR FR2 measurements available and valid
	Non-EMR FR2 Measurements not available / invalid

	FR1 + FR2 CA
	1
	Included 
	Agreed in WF
	Included 
	Agreed in WF

	FR1 + FR2 DC
	1
	Included 
	Agreed in WF
	Included 
	Agreed in WF

	FR2 + FR2 DC/ CA  
(Independent beam management)
	2
	Included 
	FFS
	Included 
	FFS


· Option 3: (vivo)
· Further study whether enhanced measurement is applicable to scenarios that EMR measurement results are available and invalid.
· ‘Available’ means that there have results stored in the memory after UE finished early measurement. And the ‘valid’ early measurement result can be assessed by determining whether the measurement was taken during the last [X] seconds before the enhanced measurements perform.
· Recommended WF
· Discussion is needed.
	Company
	Comments

	Qualcomm
	Here the real question is how to define “available/valid” and “unavailable/invalid” which can be addressed by options in Issue 1-1-5-1. We do not think this issue needs to be separately discussed.
Again, based on the motivation of the objective, it should be assumed that UE already performed EMR. The issues to be addressed by the objective are
· Whether and how to filter out invalid EMR results from the report
· Whether and how to increase the number of EMR carriers while not adversely affecting the initial access delay and mobility performances

	Huawei
	Option 1 and option 1a. 

	vivo
	Support Option 3. The enhanced measurement shall be applicable to the scenario that EMR measurement results are ‘available’ but ‘invalid’. The ‘invalid’ means that the latest measurements were not taken within the last [X] seconds (e.g. X ≤5s). For this scenario, we could only focus on the cells that have been detected/measured in early measurement so that UE do not have to perform cell search. The aim of performing short and quick measurement is to further check whether the quality of detected cell is strong to be used for FR2 CA/DC configuration.

	Xiaomi
	Option 1 and option 1a.

	Ericsson
	We think both Option 2 and Option 3 are fine to us.
The targeting scenario here from our interpretation is that only the Scell/SCG is within FR2 which indicates the Pcell and MCG can be either in FR1 or FR2.
This yields to the different DC/CA scenarios combined with or without EMR measurement.
Our view, the EMR measurement that have clear validation period is the must have as the Rel-18 enhancement measurement timeline based on subtopic 1-1 can be very short, to our knowledge within 30ms range.

	MTK
	Option 1 or Option 1a. We agree with Apple that the enhanced measurement (if feasible) can be an independent feature from R16 EMR. Therefore, when evaluating the feasibility, the worst case without any previous measurement results should also be considered. 

	Apple
	The new feature shall work without EMR supported/configured. RAN4 shall focus on the baseline procedure, EMR is not configured/supported/valid in this case, and study other optimization after baseline solution is stable, if time allows.

	OPPO
	Option 1 and 1a make sense.

	LGE
	Similar view with QC. 

	Nokia
	We are supportive for all of the options. 
We would like to understand from companies what is the problem of applying enhancements to non-EMR measurements that comply with the same validity conditions as EMR measurements? 
As a way forward we should also agree 
· At least FR1-FR2 CA/DC scenarios are supported when 
· Measurements are valid / invalid 
· Measurements are available / unavailable 
FR2-FR2 can be FFS for the next meeting

	CATT
	Option 1, 2, and 3 are all fine for us.



Issue 1-1-6: conclusion of feasibility study of improvement of FR2 Scell/SCG setup/resume
· Option 1: Further study is needed before RAN4 confirms the feasibility of early measurement during connection setup (HW, Apple)
· Option 1a: Improved measurement during RRC setup/resume procedure is not feasible. (MTK)
· Option 1b: Remove this objective from this WID. (OPPO)
· Option 2: (vivo)
· The short and accurate measurement can only be performed on the cells that have already detected in the early measurement. In this scenario, UE perform the enhanced measurement to further check whether the quality of detected cell is still strong to be used for FR2 CA/DC configuration.
· Recommended WF
· Discussion is needed.
	Company
	Comments

	Qualcomm
	We do not object to Options 1a and 1b. But, the decision will be anyway after in-depth technical investigation on the enhanced mechanism.

	Huawei
	Option 1.
We provide detailed analysis on the feasibility.  The time duration during RRC connection setup/resume procedure for enhanced measurement is at most 30ms. Reduction the scaling factor of RX beam, and sample numbers during the RRC connection setup/resume procedure are not feasible. Therefore it is doubted that whether UE can complete a FR2 L3 measurement during RRC connection setup/resume procedure in 30ms. In addition, the MSG during RACH procedure may also be impacted.

	Vivo
	Support Option 2. If only one frequency layer needs to be measured on each band, coupled with the new measurement only aims at the cells that have already detected on the early measurement, we still see the possibility and feasibility to perform enhanced measurement within the time duration during RRC connection setup/resume procedure. 

	Xiaomi
	Support option 1 and option 2, we think it is feasible to perform the enhanced measurement on only one carrier which has been measured in EMR procedure.

	Ericsson
	We would like to clarify the feasibility have strong relationship to when the measurement starts and when the measurement finishes which is debated in subtopic 1-1.
If the starting point is from RRC_Release, this is totally feasible as this is the existing EMR timeline.
We also partly agree with Option 2 that if the starting point can only be later during the RRC_setup resume, then the measurement needs to have a baseline to enhance the previous measurements due to the very short time period.

	MTK
	Option 1a. As pointed by Huawei, RRC connection setup/resume procedure is very short and the measurement may have impact on RRC connection setup/resume procedure, we don’t think measurement during RRC setup/resume procedure is feasible. 
We are also fine for further study.
Regarding Option 2, if the measurement result is valid, measurement during RRC setup is not needed. If not, the previous information is not reliable. For FR2, even the UE is not moving but just rotates an angle, the beam may change. We doubt the accuracy of short measurement.

	CMCC
	Option 1.

	Apple
	Agree with observation in option 1 and 1a.
Option 1b requires RAN4 conclusion of ‘infeasible’ of the study. So far we haven’t observe feasible and efficient solution within the WI scope so we are fine with this option.
On option 2, agree with MTK that if EMR is still valid, we don’t need to do the new measurement.

	OPPO
	Share the views as Huawei and MTK.

	Nokia
	Option 1 and we support QC view that decision will be done after in-depth technical investigation on the enhanced mechanism. 
UE should be allowed to start enhanced measurements during RRC connection setup/resume if there are no existing measurements available, and it has been configured to do so. The question whether UE should finish the measurements during RRC connections and is FFS in 1-1-2.
In general, we think that if UE starts enhanced measurements during RRC setup/resume, it should continue measurements at least, until it has a valid measurement available to report. This may be either during the setup time or while in connected mode. We don’t see why UE should discard available measurement or start measurements for DC/CA just to stop them when entering to connected mode.
This does seem sensible from UE and system point of view. 
The enhanced measurements could be based on possible results available from idle mode. Once, if needed, such measurements are considered valid, they could be reported to the network.



Issue 1-1-7: others
· Proposal 1: (Nokia)
· UE can be configured to maintain configuration of previous serving cells for EMR purposes.
· Recommended WF
· Discussion is needed. Companies are encouraged to provide comments on each proposal.
	Company
	Comments

	Qualcomm
	The idea of Proposal 1 is not much important to discuss in RAN4 at this point in time. If we are not wrong, the scenario of Proposal 1 is that UE had been in RRC connected mode and the EMR configurations had been provided by one of serving cells before UE was detached from the serving cell. If that is the case, anyway whether and which specific serving cells configurations should be maintained by the UE can be explicitly signalled by the serving cell, if introduced.

	Huawei
	Option 1 seems to discuss how to trigger the improved measurement during RRC setup. Maintaining measurement configuration information after connection release, then UE would perform measurements according to the configuration at connection setup. We are open to further discuss the details.

	Vivo
	Fine with Option 1. 

	Ericsson
	We are fine with option 1. Just a question as this is related to 
Issue 1-1-4-2: whether support of Rel-16 EMR is a prerequisite for study of enhanced measurement
If UE to support EMR is not a prerequisite how can UE have the EMR configuration?

	MTK
	Similar view with QC that we can discuss this issue later.
Regarding the proposal, we think more clarification is needed. Does “configuration” here refer to measurement configuration in connected mode or EMR configurations in RRC Release? 
If it is the former: Which one to maintain if gNB has ever reconfigured the measurement configuration? How does UE know which measurement object can be used for EMR purpose? 
If it is the latter: why not using EMR configuration in SIB?

	Apple
	We cannot agree on P1 at this moment. Besides the ambiguity mentioned by other companies, we think RAN4 shall focus on the feasibility of new measurement at current stage. The new measurement and EMR are two independent features.

	Nokia
	We would like to clarify this. It is proposed that the UE can be configured to maintain configuration information including the measurements configuration with respect to one or more serving cells after connection release or when data exchange is suspended. The UE would then perform measurements according to the configuration at connection setup or when the data exchange is resumed. 

	CATT
	Fine with Option 1. 




Sub-topic 1-2: Assumptions for feasibility study
Issue 1-2-1: assumption of RF chain status when performing enhanced measurement
Issue 1-2-1-1: assumption of RF chain status for intra-band CA/DC
· Option 1: (Xiaomi, Apple, LG, HW)
· 1 active Rx chain 
· Option 2: (CMCC, vivo)
· 2 active Rx chains
· Recommended WF
· Discussion is needed.
	Company
	Comments

	Qualcomm
	Support Option 1 for now. If any enhancement is introduced in this release, the solution should be the one that is applicable to Option 1. If Option 2 shall be a prerequisite of the enhancement, we do not support the solution. In addition, for Option 2, impacts on UE power consumption and so on should be provided too. Otherwise, it should be off the table.

	Huawei
	Support option 1. When UE setup CA/DC after it enters to connected mode depends on the subsequent traffic load. It is likely that network doesn’t configure CA/DC for the UE after it reports the improved measurement results achieved during RRC connection setup/resume procedure. So from UE implementation perspective, it is not desired to open two active RF chains only during RRC connection setup/resume while before and after this procedure, one RF chain is used. 


	Vivo
	One thing needs to be clarified is, regarding our proposal below: 
‘Use two RF chain as the baseline when performing enhanced measurement’
which does not include the scenario for intra-band CA/DC. More accurate, we propose related point in the last meeting: FR2 intra-band CA is not the target scenario of enhanced measurement. According to the current requirement on Scell activation, for intra-band CA in FR2, we can know that the activation delay is TFirstSSB+ 5ms. It seems there have little gain to perform enhanced measurement. 
Therefore, we would like to propose the new Option:
· Option 3: FR2 intra-band CA/DC is not the target scenario of enhanced measurement.

	Xiaomi
	Option 1, for intra-band CA/DC case, one active Rx chain is assumed, and according to the side condition for FR2 Scell activation requirements, the same Rx beam is assumed for receiving the serving cell and the target carrier, thus, there is no impact on RACH procedure due to Rx beam sweeping.

	MTK
	Fine with Option 1, but intra-band CA/DC is not the target scenario in our understanding.

	CMCC
	We would likw to know whether intra-band CA/DC is the target scenario or not.

	Apple
	Support option 1.

	OPPO
	Support option 1 as basic case.

	LGE
	Option 1.

	Nokia
	1-2-1-1 and 1-2-1-2 can be combined 
This discussion should be clarified in this meeting as the ambiguity around this topic is the same as in the last meeting. What do companies mean when they support one active or two active RF chains? Is this two active FR2 RF chains?  
We think that a reasonable baseline assumption is that there is at least one RF chain for each FR, one for FR1 and another for FR2. Hence, if assuming our baseline scenario of camping on FR1 cell and performing CA/DC measurements on FR2 carrier there would be one RF chain assumed in FR2. We are fine to compromise to this.


Issue 1-2-1-2: assumption of RF chain status for inter-band CA/DC
· Option 1: (Apple, LG, HW)
· 1 active Rx chain
· Option 2: (Xiaomi, Nokia, CMCC, vivo)
· 2 active Rx chains 
· Recommended WF
· Discussion is needed.
	Company
	Comments

	Qualcomm
	The same comment as Issue 1-2-1-1.
Support Option 1 for now. If any enhancement is introduced in this release, the solution should be the one that is applicable to Option 1. If Option 2 shall be a prerequisite of the enhancement, we do not support the solution. In addition, for Option 2, impacts on UE power consumption and so on should be provided too. Otherwise, it should be off the table.

	Huawei
	Same comments as issue 1-2-1-1.

	vivo
	Support Option 2.

	Xiaomi
	Option 2

	Ericsson
	Support Option 2.

	MTK
	Option 1 if the ending point is not Msg4 considering impact on UE power consumption.

	CMCC
	Option 2. The impact on RRC connection setup/resume procedure need to be considered for the feasibility study. It is not expected to improve FR2 SCell/SCG setup delay at the expense of prolonging RRC connection setup/resume delay. With two active RF chains, one RF chain is used for SCG/Scell setup/resume, while the other RF chain is used for CA/DC measurement. In this way, CA/DC measurement and RRC connection setup/resume are performed independently, performing measurement will not have impact on RRC connection setup/resume procedure.

	Apple
	Support option 1.

	OPPO
	Support option 1.

	LGE
	Option 1.

	Nokia
	Same as in 1-2-1-1

	CATT
	Fine with Option 1. 



Issue 1-2-2: Whether it is feasible to reduced number of samples
· Option 1: Yes 
· Option 1a: as long as measurement accuracy is not degraded (Xiaomi)
· Option 1b: remove “1.5” SSB alignment UE constant in basic idle mode measurements requirements (Nokia)
· Option 1c: reduced number of samples which are measured during RRC connection shall be combined with samples which were already measured in idle mode or will be measured after connected mode. (LG)
· Option 1d: the sample number of R17 HST FR2 or R17 positioning can be used as baseline. (CMCC)
· Option 1e: within the T331 timer valid time, reduce measurement sample but maintain the cell known condition 5s to check during Idle/Inactive mode (E///)
· Option 2: no (MTK, Apple, vivo, HW)
· Recommended WF
· Discussion is needed.
	Company
	Comments

	Qualcomm
	It depends on the solution of enhancement and what is the required measurement accuracy. For example, if the question is only about additional measurements for the cells/carriers that fulfil the validity condition of Issue 1-1-5, we can consider the fewer number of measurement samples. 
For instance, UE additionally measures only those FR2 cells/carriers fulfilling validity conditions,
· by utilizing AGC and time/frequency loop results for the cells/carriers which were stored at T331 expiry
· by using a limited number of UE Rx beams which can be selected based on the best [N] Rx beams for the cells/carriers which were stored at T331 expiry.

	Huawei
	Support option 2.
To avoid the instant channel impact, several physical measurement samples shall be linear averaged. Using one or less physical measurement samples to present of the cell quality is not preferred, as such measurement accuracy is low and it would degrade the performance robustness. Even there may have some prior information from the EMR measurement during idle/inactive mode, but these information can’t be regarded as always valid and available, because this R18 objective (the improved measurement) is based on the assumption that the measurement results derived from EMR measurement in idle/inactive mode is outdated. In addition, L3 measurement based on one shot is extremely radical, which may mistakenly setup CA/DC.


	Vivo
	Support Option 2. 

	Xiaomi
	Support option 1a and 1d

	Ericsson
	Support Option 1b,1e.
Our view as long as the measurement fulfil the accuracy requirement, it is not the more the better, so as a trade-off between UE power and measurement time, we think the sample can be reduced based on potential proposals within Option 1.

	MTK
	Option 2. 
Regarding Option 1b: Not quite get it. Why use idle mode measurement requirements as base?
Regarding Option 1c:  The measurement may contain 4 parts. We are curious about how to define the measurement delay as the number of frequency layers to measure, measurement requirements, the duration of each part are all different. In addition, the start point is uncertainty.
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Regarding Option 1e: wait for the conclusion of Issue 1-1-4-1.

	CMCC
	Support option 1. As for the detailed solution, we are open for discussion. The consideration is try to reduce the measurement delay.

	Apple
	Support option 2. Some companies propose to borrow EMR result. However, in our understanding the new measurement shall work independent of EMR, e.g. EMR is not supported/configured/valid. Under this condition reducing number of samples would lead to accuracy degradation.

	OPPO
	Support option 2.

	LGE
	Support option 1a and 1c. We think the duration of measurement during RRC connection is too short to obtain validity or complete measurement result. So, we can consider the fewer number of measurement samples to check the validity condition as QC’s comment. Also, we think early measurement can continue during RRC setup as option 1 in issue 1-1-2, and start/end time point of measurement can be further discussed.

	Nokia
	We should first understand the high-level solution on this. Discussing about reducing number of samples without context is not productive. If the accuracy of the measurements is still maintained, we are not against of reducing the number of samples. 
We would also like to note that the 
· Option 1b: remove “1.5” SSB alignment UE constant in basic idle mode measurements requirements (Nokia)
Reducing the Rx sweeping factor for measurement acquisition will help reducing the potential overall CA/DC setup for FR2. However, one should also be careful not reducing the measurement effort (e.g. scaling) to a level which may impact the measurement accuracy. Reducing the measurement accuracy of the reported results can have negative impact on the CA/DC configuration – hence, could in worst case lead to using wrong cell as candidate cell as SCell or PSCell.
However, we do see some potential removal of scaling factors that can be removed without any impact on the measurement accuracy and only affect the measurement delay. One such parameter is the 1.5 scaling factor introduced in Rel-15 for basic idle mode measurements.
The Option 1b would fit better to the scaling factor discussion as it is one of the “scaling factors”. Alternatively, it could be a separate issue. 

	CATT
	Support option 1. As for the detailed solution, we are open for discussion.



Issue 1-2-3: Whether it is feasible to reduced scaling factor due to Rx beam sweeping
· Option 1: yes 
· Option 1a: it is feasible for UE to obtain some prior information about the beam and reuse the previous measurement results, so as to reduce RX beam sweeping scaling factor number. (CATT)
· Option 1b: It is feasible to reduce the scaling factor of Rx beam sweeping in improved measurement provided the following conditions are fulfilled: (Xiaomi)
· The carrier to be measured has been measured during EMR measurement procedure
· The measured RSRP is higher than a threshold 
· Option 1c: Scaling factor is less than 8. The exact number is FFS and is depending on number of measured carriers
· Option 1d: it is proposed to reduce the number of samples and/or the scaling factor (N1), and the Rx beam sweeping factor of R17 HST FR2 or R17 positioning can be used as baseline. (CMCC)
· Option 1e: In order to reduce the scaling factor of Rx beam sweeping, both introducing UE capability for lower Rx beam sweeping factor like Rel-17 positioning and using the previous beam information obtained in the early measurement as the additional information can be the candidate options.  (vivo)
· Option 1f: within the T331 timer valid time, reduce the RX beam sweeping factor under the 5s cell known condition.
· Option 2: no (MTK, HW)
· Option 2a: as baseline, RAN4 shall not reduce the scaling factor of Rx beam sweeping when defining requirements for the new measurement during RRC connection setup/resume. Whether and under what condition the scaling factor can be reduced is FFS. (Apple)
· Recommended WF
· Discussion is needed.
	Company
	Comments

	Qualcomm
	The same comment as Issue 1-2-2.
It depends on the solution of enhancement and what is the required measurement accuracy. For example, if the question is only about additional measurements for the cells/carriers that fulfil the validity condition of Issue 1-1-5, we can consider the fewer number of measurement samples. 
For instance, UE additionally measures only those FR2 cells/carriers fulfilling validity conditions,
· by utilizing AGC and time/frequency loop results for the cells/carriers which were stored at T331 expiry
by using a limited number of UE Rx beams which can be selected based on the best [N] Rx beams for the cells/carriers which were stored at T331 expiry.

	Huawei
	Option 2.
We don’t think UE will apply a special implementation to reduce the RX beam sweeping number during the RRC connection setup/resume procedure, as the time duration is very short and afterwards UE will go back to normal implementation.


	vivo
	Support Option 1a, Option 1e and the first sub-bullet in Option 1b.
For Option 1b, the problem with applying the criterion in the second sub-bullet is, considering that the enhanced measurement will trigger when EMR results are ‘invalid’, perhaps the measured RSRP in EMR could not be the ‘valid’ information so that we may miss the cells that RSRP were below the threshold but the quality become strong in the enhanced measurement. 
For Option 1d, the reason why the Rx beam sweeping factor of R17 HST FR2 could be reduced is the special deployment of high-speed train. It is not applicable for the common scenarios related to enhanced measurement during RRC connection setup/resume procedure.

	Xiaomi
	Support option 1a and 1b, if the selected carrier to be measured may have been measured during EMR measurement procedure, UE may have the prior information of Rx beam for the selected carrier. When the UE initiate the improved measurement during the RRC connection procedure, the UE can use sub-set of Rx beam to measure the selected carrier, e.g. from 8 to 4. But the side condition need be considered to apply the feasibility to reduce the scaling factor of Rx beam sweeping, e.g. 
· The carrier to be measured has been measured during EMR measurement procedure (Ensure UE has the prior information of Rx beam for the selected carrier)
· The measured RSRP is higher than a threshold (Ensure UE select the right Rx beam to perform the enhanced measurement)

	Ericsson
	Support 1c and 1f.

	MTK
	Option 2. 
Regarding the options using previous beam information, if the measurement result is valid, measurement during RRC setup is not needed. If not, the previous information is not reliable.
Regarding reusing scaling factor in FR2 HST: As the target deployment in this WI is different from FR2 HST, we don’t think it is applicable here.
Regarding introducing UE capability indicating the support of smaller Rx beam sweeping factor as positioning: supporting smaller Rx beam sweeping factor may require not only more panels but also more simultaneous active RF chains. It will lead to much higher cost to require such higher UE capability just for the measurement during RRC setup/resume. Without multiple panels, it means UE as to use less Rx beams for measurement, which leads to insufficient spherical coverage.

	CMCC
	Same comment as for Issue 1-2-2. Support option 1. As for the detailed solution, we are open for discussion. The consideration is try to reduce the measurement delay.

	Apple
	Support option 2 as baseline. Some companies propose to mimic FR2 HST. However, FR2 HST is for CPE type of UE. Scenario is different here. Some companies propose to borrow EMR results, However, in our understanding the new measurement shall work independent of EMR, e.g. EMR is not supported/configured/valid. Under this condition reducing number of samples would lead to accuracy degradation.

	OPPO
	Support option 2.

	Nokia 
	Option 1. 
We would also like to capture our proposal about removing 1.5 scaling factor on this discussion. 
· Option 1b: remove “1.5” SSB alignment UE constant in basic idle mode measurements requirements (Nokia)
Reducing the Rx sweeping factor for measurement acquisition will help reducing the potential overall CA/DC setup for FR2. However, one should also be careful not reducing the measurement effort (e.g. scaling) to a level which may impact the measurement accuracy. Reducing the measurement accuracy of the reported results can have negative impact on the CA/DC configuration – hence, could in worst case lead to using wrong cell as candidate cell as SCell or PSCell.
However, we do see some potential removal of scaling factors that can be removed without any impact on the measurement accuracy and only affect the measurement delay. One such parameter is the 1.5 scaling factor introduced in Rel-15 for basic idle mode measurements.


	CATT
	Support option 1a and 1c. We are open for discussion on the detailed solution.



Issue 1-2-4: Impact on RRC connection setup/resume procedure due to enhanced measurement.
· Option 1: (MTK, [CMCC?])
· Enhanced measurement should bring zero impact on RRC connection setup/resume procedure.
· Option 2: (vivo)
· A smaller number of frequency layers could be considered in the enhancement measurements in order to minimize the impact of RF tuning during RACH procedure
· Recommended WF
· Discussion is needed.
	Company
	Comments

	Qualcomm
	In principle, we support Option 1. We are not convinced that the enhancement for a fast FR2 SCell addition/activation needs to be prioritized over RRC connection setup/resume latency.

	Huawei
	Support option 1. The RRC connection setup/resume procedure shall be prioritized over improved measurement.

	vivo
	Support Option 2. As we proposed in Issue 1-2-5, it could be considered that only one frequency layer needs to be measured on each band. Then the number of frequency layers to measure will depend on the number of bands supported for carrier aggregation. For FR2 inter-band CA, if we consider the small number of frequency layers (e.g. one or two) for enhanced measurement, the chances of such RACH impact due to enhanced measurement will be remote.

	Xiaomi
	Option 1, the RRC connection setup/resume procedure shall be prioritized over improved measurement.

	Ericsson
	We would like to clarify what RRC connect setup/resume procedure? Is the discussion within RAN4-104 about RACH impact issues? Or something else? Or nothing is being impacted if our assumption is having 2 active RF chain?
For RACH impact we have listed the analysis that it is not valid under different DC/CA scenarios in bellow table. As our understanding the RACH is only for the camping cell, with 2 active RF chain.
	
	Camping Cell within FR1
	Camping Cell within FR2

	
	FR1+FR2 DC
	FR1+FR2 CA
	FR2+FR2 DC
	FR2 CA

	Whether have impact on RA procedure
	NO
	NO
	Not supported within TS38.101-2
	Inter band: NO
Intra band: NO

	Whether shall be included within the scope
	YES
	YES
	NO
	YES 




	MTK
	Option 1. RRC connection setup/resume procedure is more important and urgent than measurement. 
We are fine to further study reasonable solutions to avoid impact on RRC setup/resume procedure. 

	CMCC
	Support Option 1. It is not expected to improve FR2 SCell/SCG setup delay at the expense of prolonging RRC connection setup/resume delay.

	Apple
	Option 1. 
On option 2, even we only consider small number of carriers, this would still be impact on RRC connection setup/resume. We believe UE shall try to finish RRC connection setup/resume as soon as possible. 

	OPPO
	Support Option 1.

	Nokia
	1-1-6 also discusses about RRC connection setup-resume procedure. 
We do support that there should be no negative impact on the RRC connection setup/resume procedure from enhanced measurements and procedure. 
We would like to understand what “zero impact” to setup resume procedure means?  Option 1 and option 2 can be enabled at the same time if option 1 means that the delay of RRC procedure is not extended because of enhanced measurements. 



Issue 1-2-5: how to select the frequency layers for improved measurement, how many frequency layers to measure and which scenario that is applicable.
· Option 1: (Xiaomi)
· UE is required to measure one of EMR carrier in improved measurement procedure, and there are the following alternatives is considered to select the carrier to be measured:
· Alternative 1: Select the carrier which has the best single quality among the EMR measurement results.
· Alternative 2: Select the carrier which has the highest priority among the configured EMR carriers.
· Option 2: (vivo)
· Only one frequency layer needs to be measured on each band and the number of frequency layers to measure will depend on the number of bands that can be supported.
· Option 3: (E///)
· Prioritize configuration of carriers and existing configuration, prioritize the exiting measurement and make sure it is finished.
· Option 4: (QC)
· RAN4 to consider a group-based multi-step Idle/Inactive mode measurements, which has at least the following properties:
· Multiple cells can be grouped, and one of the cells can be selected as a reference cell for the first step measurement.
· Depending on the measurement outcome of the reference cell in the first step, UE may or may not further measure the rest cells in the group.
· Recommended WF
· Discussion is needed.
	Company
	Comments

	Qualcomm
	To us, the options are not mutually exclusive. To us, Options 1 and 2 are also part of Option 4. And Option 4 can be also conditioned on Option 3.
We support all options.

	Vivo
	Support Option 2. Limited by the available time for enhanced measurement, thus we propose to measure only one frequency layer in each band during RRC connection setup/resume procedure. Once the first cell is activated, the activation delay of the others cells in the same band during the connected mode will be reduced compared with the corresponding delay of the first cell.

	Xiaomi
	Option 1 and option 2

	Ericsson
	Option3.

	MTK
	Suggest coming back to this issue after the enhanced measurement is verified to be feasible.
In our observation, it is not feasible to finish the measurement on even one frequency layer during RRC setup/resume procedure.

	Nokia
	Options are not mutually exclusive. Agree with QC

	Apple
	We have similar observation as MTK. Even only measuring one layer is not feasible during RRC setup/resume. Conclusions of other issue related to measurement design have impact on this one, e.g. when to start measurement. The issue can be revisited after measurement procedure is clear.



Sub-topic 1-3: requirements of enhanced measurement 
Issue 1-3-1: sample internal
· Option 1: (Xiaomi, vivo)
· Use SMTC configuration when specifying the requirements for improved measurement during RRC connection setup/resume.
· Recommended WF
· Discussion is needed.
	Company
	Comments

	Qualcomm
	In principle, we support Option 1 unless a compelling reason to use another parameter, e.g. SSB periodicity of the measurement cell, is provided.

	Huawei
	Option 1.

	Vivo
	Support Option 1.

	Xiaomi
	Support option 1

	Ericsson
	We are fine with Option 1 however to speed up the measurement within the 30ms range we would like to keep the Option 2 UE can measure each SSB occasion to fast track the measurements.

	MTK
	Support Option 1.

	Apple
	Fine with option 1 in general. However, we suggest discussing detailed requirements after the measurement procedure is stable. So far, we don’t even have clear consensus on the feasibility.

	OPPO
	Option 1.

	Nokia 
	We would like to understand how the SMTC configuration would work. 

	CATT
	Ok with Option 1.



CRs/TPs comments collection
For close-to-finalize WIs and maintenance work, comments collections can be arranged for TPs and CRs. For ongoing WIs, suggest to focus on open issues discussion on 1st round.
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.
	
	Status summary 

	Sub-topic #1 Clarification and potential direction
	Issue 1-1-1: Clarification on starting point of “when UE has initiated access”
Issue 1-1-1-1: for MT call
· Option 1: 
· After successful paging reception
· Option 2: 
· After first RACH preamble transmission, i.e. Msg1.
· Option 3: 
· The improvement baseline shall start from the RRC_Release message within the IDLE/INACTIVE mode.
Moderator summary:
7 companies are fine with option 1. 6 companies are fine with option 2. 3 companies are fine with option 3. No consensus in the 1st round.
Tentative agreements:
N/A.
Recommendations for 2nd round:
Continue discussion.

	
	Issue 1-1-1-2: for MO call
· Option 1: 
· After first RACH preamble transmission, i.e. Msg1.
· Option 2: 
· After upper layers request establishment of an RRC connection.
Moderator summary:
Several companies commented that this issue can be discussed after measurement and report mechanism is clear. No consensus in the 1st round.
Tentative agreements:
N/A.
Recommendations for 2nd round:
Continue discussion.

	
	Issue 1-1-2: Clarification on ending point of the enhanced measurement
· Option 1: 
· UE could continue measurements on one or more carriers during the connection setup and potentially during a period of time while in connected mode.
· Whether and how to define the end time point of measurement enhancement need further discussion.
· Option 2: 
· The ending point is the time when UE sends RRCResumeRequest/ RRCSetupRequest.
· Option 3:
· The ending point is Msg4.
· Option 4:
· The ending point is the time when UE sends msg 5 RRC setup/Resume Complete
Moderator summary:
Views from companies are diverse. No consensus in the 1st round.
Tentative agreements:
N/A.
Recommendations for 2nd round:
Continue discussion.

	
	Issue 1-1-3: report of enhanced measurement result
· Option 1: (Nokia, Ericsson)
· UE will report existing measurements to the network starting from RRC connection establishment, or during connected mode.
Moderator summary:
Companies are not very clear about “existing measurements”. Proponent has provided some clarification. Further discussion is needed. 
Tentative agreements:
N/A.
Recommendations for 2nd round:
Continue discussion.

	
	Issue 1-1-4: relationship between R16 EMR and the enhanced measurement in this objective
Issue 1-1-4-1: whether to further enhance R16 EMR
· Option 1: 
· Further enhancement on R16 EMR is out of scope. 
· Option 2: 
· EMR enhancements are not excluded
Moderator summary:
Companies have different understanding of what is “Further enhancement on R16 EMR”. Moderator suggests that companies follow the definition captured in the approved WF (R4-2214348) in RAN4#104e:
“Enhancement on R16 EMR (measurement during green part)” refers to that the enhanced measurement is still performed in idle/inactive mode and before UE initiating access.
Besides, it is moderator’s understanding that option 1 does not preclude using the measurement results obtained during EMR procedure.
Tentative agreements:
N/A.
Recommendations for 2nd round:
Continue discussion.  

	
	Issue 1-1-4-2: whether support of Rel-16 EMR is a prerequisite for study of enhanced measurement
· Option 1: 
· No. 
· Option 2: 
· FFS. 
Moderator summary:
5 companies support option 1. 5 companies have concern on option 1 or propose to FFS. On consensus in the 1st round.
Tentative agreements:
N/A.
Recommendations for 2nd round:
Continue discussion.  

	
	Issue 1-1-5: applicable scenario regarding EMR
Issue 1-1-5-1: availability and validation of EMR measurement results 
· Option 1: 
· The UE measurement validity conditions are currently no handled in EMR and could be considered in this study. 
· Option 1a: 
· RAN4 shall agree with a way forward how to solve the measurement validity issue to make sure the measurement is useful and beneficial for both network and UE. 
· Option 1b: 
· RAN4 to consider a verification procedure for a report of Idle/Inactive mode measurement results, which can be based on an amount of variation in the measurement results of intra-frequency cells and/or higher priority inter-frequency layers from T331 expiry to the report of Idle/Inactive measurements. 
· Option 2: 
· Definition of ‘available’ and ‘valid’
· ‘Available’ means that there have results stored in the memory after UE finished early measurement. And the ‘valid’ early measurement result can be assessed by determining whether the measurement was taken during the last [X] seconds before the enhanced measurements perform.
Moderator summary:
No consensus in the 1st round. Some companies suggest coming back to this issue after the enhanced measurement is verified to be feasible and concluding on issue 1-1-4-1. 
Tentative agreements:
N/A.
Recommendations for 2nd round:
Skip this issue in the 2nd round and focus on issue 1-1-4 first.  

	
	Issue 1-1-5-2: whether enhanced measurement (if feasible) is applicable to scenarios that EMR measurement results are available and valid 
· Option 1: 
· When EMR measurement results are valid, NW could use EMR results, so it is unnecessary to introduce new measurements. 
· Option 1a: 
· When EMR measurement results are valid, NW could use EMR results, so it is unnecessary to introduce new measurements. However, they are two independent features. UE supporting both features may need to provide result corresponding to configuration of EMR and the enhanced measurement, if both are configured.
· Option 2: 
· Scenarios marked as “included” in the following table, should be included
	Scenario
(Pcell + Pscell/Scell)
	Priority
	EMR FR2 measurements are available and valid
	EMR-FR2 measurements are not available / invalid
	Non-EMR FR2 measurements available and valid
	Non-EMR FR2 Measurements not available / invalid

	FR1 + FR2 CA
	1
	Included 
	Agreed in WF
	Included 
	Agreed in WF

	FR1 + FR2 DC
	1
	Included 
	Agreed in WF
	Included 
	Agreed in WF

	FR2 + FR2 DC/ CA  
(Independent beam management)
	2
	Included 
	FFS
	Included 
	FFS


· Option 3: 
· Further study whether enhanced measurement is applicable to scenarios that EMR measurement results are available and invalid.
· ‘Available’ means that there have results stored in the memory after UE finished early measurement. And the ‘valid’ early measurement result can be assessed by determining whether the measurement was taken during the last [X] seconds before the enhanced measurements perform.
Moderator summary:
No consensus in the 1st round. Pending outcome of issue 1-1-4 and issue 1-1-5-1. 
Tentative agreements:
N/A.
Recommendations for 2nd round:
Skip this issue in the 2nd round and focus on issue 1-1-4 first.  

	
	Issue 1-1-6: conclusion of feasibility study of improvement of FR2 Scell/SCG setup/resume
· Option 1: Further study is needed before RAN4 confirms the feasibility of early measurement during connection setup 
· Option 1a: Improved measurement during RRC setup/resume procedure is not feasible. 
· Option 1b: Remove this objective from this WID. 
· Option 2: 
· The short and accurate measurement can only be performed on the cells that have already detected in the early measurement. In this scenario, UE perform the enhanced measurement to further check whether the quality of detected cell is still strong to be used for FR2 CA/DC configuration.
Moderator summary:
No consensus in the 1st round. 
Tentative agreements:
N/A.
Recommendations for 2nd round:
Skip this issue in the 2nd round.  It is moderator’s understanding that the feasibility will be concluded based on RAN4 study outcome. So far, no clear consensus on the feasibility is observed. Companies are encouraged to continue technical discussion.

	
	Issue 1-1-7: others
· Proposal 1: (Nokia)
· UE can be configured to maintain configuration of previous serving cells for EMR purposes.
Moderator summary:
No consensus in the 1st round. Some companies commented this issue is not important at current stage.
Tentative agreements:
N/A.
Recommendations for 2nd round:
Skip this issue in the 2nd round.  Proponent is encouraged to provide more justification and elaborate more in the next meeting.

	Sub-topic 1-2: Assumptions for feasibility study
	Issue 1-2-1: assumption of RF chain status when performing enhanced measurement
Issue 1-2-1-1: assumption of RF chain status for intra-band CA/DC
· Option 1: 
· 1 active Rx chain 
· Option 2: 
· 2 active Rx chains
· Option 3: 
· FR2 intra-band CA/DC is not the target scenario of enhanced measurement.
Moderator summary:
No objection to option 1. However, 3 companies think intra-band CA/DC may not be the target scenario.
Tentative agreements:
N/A.
Recommendations for 2nd round:
Discuss whether intra-band CA/DC is in the scope of this objective.

	
	Issue 1-2-1-2: assumption of RF chain status for inter-band CA/DC
· Option 1: 
· 1 active Rx chain
· Option 2: 
· 2 active Rx chains 
Moderator summary:
7 companies support option 1. 4 companies support option 2.
Tentative agreements:
N/A.
Recommendations for 2nd round:
Continue discussion.

	
	Issue 1-2-2: Whether it is feasible to reduced number of samples
· Option 1: Yes 
· Option 1a: as long as measurement accuracy is not degraded 
· Option 1b: remove “1.5” SSB alignment UE constant in basic idle mode measurements requirements 
· Option 1c: reduced number of samples which are measured during RRC connection shall be combined with samples which were already measured in idle mode or will be measured after connected mode. 
· Option 1d: the sample number of R17 HST FR2 or R17 positioning can be used as baseline. 
· Option 1e: within the T331 timer valid time, reduce measurement sample but maintain the cell known condition 5s to check during Idle/Inactive mode 
· Option 2: no 
Moderator summary:
No consensus in the 1st round.
Tentative agreements:
N/A.
Recommendations for 2nd round:
Continue discussion.

	
	Issue 1-2-3: Whether it is feasible to reduced scaling factor due to Rx beam sweeping
· Option 1: yes 
· Option 1a: it is feasible for UE to obtain some prior information about the beam and reuse the previous measurement results, so as to reduce RX beam sweeping scaling factor number. (CATT)
· Option 1b: It is feasible to reduce the scaling factor of Rx beam sweeping in improved measurement provided the following conditions are fulfilled: (Xiaomi)
· The carrier to be measured has been measured during EMR measurement procedure
· The measured RSRP is higher than a threshold 
· Option 1c: Scaling factor is less than 8. The exact number is FFS and is depending on number of measured carriers
· Option 1d: it is proposed to reduce the number of samples and/or the scaling factor (N1), and the Rx beam sweeping factor of R17 HST FR2 or R17 positioning can be used as baseline. (CMCC)
· Option 1e: In order to reduce the scaling factor of Rx beam sweeping, both introducing UE capability for lower Rx beam sweeping factor like Rel-17 positioning and using the previous beam information obtained in the early measurement as the additional information can be the candidate options.  (vivo)
· Option 1f: within the T331 timer valid time, reduce the RX beam sweeping factor under the 5s cell known condition.
· Option 2: no (MTK, HW)
· Option 2a: as baseline, RAN4 shall not reduce the scaling factor of Rx beam sweeping when defining requirements for the new measurement during RRC connection setup/resume. Whether and under what condition the scaling factor can be reduced is FFS. (Apple)
Moderator summary:
No consensus in the 1st round.
Tentative agreements:
N/A.
Recommendations for 2nd round:
Continue discussion.

	
	Issue 1-2-4: Impact on RRC connection setup/resume procedure due to enhanced measurement.
· Option 1: 
· Enhanced measurement should bring zero impact on RRC connection setup/resume procedure.
· Option 2: 
· A smaller number of frequency layers could be considered in the enhancement measurements in order to minimize the impact of RF tuning during RACH procedure
Moderator summary:
Most companies support option 1. One company supports option 2. Some companies ask for clarification on option 1. 
Tentative agreements:
N/A.
Recommendations for 2nd round:
Continue discussion. Proponents of option 1 are encouraged to provide clarification to address questions raised by Ericsson and Nokia.

	
	Issue 1-2-5: how to select the frequency layers for improved measurement, how many frequency layers to measure and which scenario that is applicable.
· Option 1: (Xiaomi)
· UE is required to measure one of EMR carrier in improved measurement procedure, and there are the following alternatives is considered to select the carrier to be measured:
· Alternative 1: Select the carrier which has the best single quality among the EMR measurement results.
· Alternative 2: Select the carrier which has the highest priority among the configured EMR carriers.
· Option 2: (vivo)
· Only one frequency layer needs to be measured on each band and the number of frequency layers to measure will depend on the number of bands that can be supported.
· Option 3: (E///)
· Prioritize configuration of carriers and existing configuration, prioritize the exiting measurement and make sure it is finished.
· Option 4: (QC)
· RAN4 to consider a group-based multi-step Idle/Inactive mode measurements, which has at least the following properties:
· Multiple cells can be grouped, and one of the cells can be selected as a reference cell for the first step measurement.
· Depending on the measurement outcome of the reference cell in the first step, UE may or may not further measure the rest cells in the group.
Moderator summary:
Views are diverse. No consensus in the 1st round.
Tentative agreements:
N/A.
Recommendations for 2nd round:
Continue discussion.

	Sub-topic 1-3: requirements of enhanced measurement
	Issue 1-3-1: sample internal
· Option 1: (Xiaomi, vivo)
· Use SMTC configuration when specifying the requirements for improved measurement during RRC connection setup/resume.
Moderator summary:
Most companies are fine with option 1. One company is asking how the SMTC configuration would work. One company suggest discussing detailed requirement after the procedure is stable. One company would like a new option 2: UE can measure each SSB occasion to fast track the measurements
Tentative agreements:
N/A.
Recommendations for 2nd round:
Continue discussion. Proponents of option 1 are encouraged to address the issues raised by companies in the 1st round.




CRs/TPs
Moderator tries to summarize discussion status for 1st round and provides recommendation on CRs/TPs Status update
Note: The tdoc decisions shall be provided in Section 3 and this table is optional in case moderators would like to provide additional information. 
	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)


Recommendations for Tdocs
1st round 
New tdocs
	New Tdoc number
	Title
	Source
	Comments

	
	WF on improvement on FR2 SCell/SCG setup/resume
	Apple
	

	
	
	
	

	
	
	
	



Existing tdocs
	Tdoc number
	Revised to
	Title
	Source
	Recommendation  
	Comments

	R4-22xxxxx
	
	CR on …
	XXX
	Agreeable, Revised, Merged, Postponed, Not Pursued
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	



Notes:
1) Please include the summary of recommendations for all tdocs across all sub-topics incl. existing and new tdocs.
2) For the Recommendation column please include one of the following: 
a. CRs/TPs: Agreeable, Revised, Merged, Postponed, Not Pursued
b. Other documents: Agreeable, Revised, Noted
3) For new LS documents, please include information on To/Cc WGs in the comments column
4) Do not include hyper-links in the documents

2nd round 

	Tdoc number
	Revised to
	Title
	Source
	Recommendation  
	Comments

	R4-22xxxxx
	
	CR on …
	XXX
	Agreeable, Revised, Merged, Postponed, Not Pursued
	

	R4-22xxxxx
	
	WF on …
	YYY
	Agreeable, Revised, Noted
	

	R4-22xxxxx
	
	LS on …
	ZZZ
	Agreeable, Revised, Noted
	

	
	
	
	
	
	



Notes:
1) Please include the summary of recommendations for all tdocs across all sub-topics.
2) For the Recommendation column please include one of the following: 
a. CRs/TPs: Agreeable, Revised, Merged, Postponed, Not Pursued
b. Other documents: Agreeable, Revised, Noted
3) Do not include hyper-links in the documents
image1.png
Overall measurement

end

b—Part2—





image2.png
<Way forward >: Issue 2-1-3: Potential direction for further study: enhancement on R16 EMR, i.e. measurement
enhancement in idle/inactive mode

EMR starts T331 expires New Measurement

; i

Connected mode

i
'
i
! Connected mode
i

Idle mode RRC connection

o Option 1 (Apple, xiaomi, MTK, HW, vivo): further enhancement on Rel-16 EMR (measurement during green part)
is out of scope

o Option 2 (Ericsson, Nokia, LGE): further enhancement on Rel-16 EMR (measurement during green part) is in the
scope

Note: Option 1 is not precluding using the measurement results obtained during EMR for measurement during RRC
connection procedure.





image3.png
UE

RA procedure
msg1

RRC Setup/ Resume Complete
msg 5

RRC_CONNECTED

RRC_IDLE/INACTIVE

A

RRC connection

RRC_CONNECTED

NETWORK

Finish
Measurement  T331timer Measurement
expires validity
v
RRC_RELEASE PAGING




