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1 NR RRM
1.1 Specify RRM requirement of SRS carrier switching requirements for NR SA, NR-DC, EN-DC and NE-DC including 
· Delay and interruption requirement of the following cases

· LTE SRS carrier switching impacting NR CC

· NR SRS carrier switching  impacting LTE CC

· NR SRS carrier switching impacting NR CC
	Company
	Comments

	Intel
	Support to specify the corresponding RRM requirement for SRS carrier switching, e.g. interruption requirement. Based on TS36.133, the delay requirement for SRS carrier switching was not specified and we think the same rule shall be applied for NR case as well.

	Huawei
	Support to specify RRM requirements of SRS carrier switching requirements as the feature had been discussed in RF in R15. Moreover the requirements of SRS carrier switching had been specified in LTE.

	MediaTek
	Neutral, but not sure if there is already any deployment plan on this feature. LTE requirements can be a starting point.

	CMCC
	Support

	CATT
	Support to specify, the interruption requirements due to LTE/NR SRS carrier switching shall be specified in TS38.133.
This item was agreed for the scope in RAN#83.

	vivo
	Neutral

	Samsung
	Support to specify RRM requirement for SRS carrier switching.

	Nokia
	Support

	ZTE
	Support

	Ericsson 
	Support

	Qualcomm
	Support

	NEC
	Neutral


Summary:

Support:9, Neutral:3, Objection:0 

1.2 Specify the interruption requirements for EN-DC and NE-DC related to LTE euCA

	Company
	Comments

	Intel
	Support to specify.

	Huawei
	Support to specify as the LTE euCA can be configured in LTE side for EN-DC and NE-DC.

	MediaTek
	Suggest to merge this issue to CA/DC enhancement in Rel-16 WI. So that all related  requirements can be handled together for better consistency

	CMCC
	Support

	CATT
	Support to specify.
The content is straightforward and was agreed in RAN#83.

	vivo
	Support;

This could be part of Rel-16 MRDC/CA WI.

	OPPO
	Support to specify.

	Samsung
	Support to specify this requirement. However this can be discussed under Rel-16 MR-DC/CA enhancements which has following objective, as commented by MediaTek and vivo.  

	Nokia
	Support but should be part of MR-DC/CA enhancements WI objectives.

	ZTE
	Support

	Ericsson 
	Support


Summary:

Support:11, Neutral:0, Objection:0 

Discussion points:

· Move the related scope to MRDC/CA enhancement WI

1.3 Specify RRM requirements of multiple Scell activation/deactivation in both FR1 and FR2

	Company
	Comments

	Intel
	Support to specify this requirement since it is essential for CA implementation and the same scenario has been captured in TS36.133 for LTE UE. 

	Huawei
	Support to specify

	MediaTek
	Neutral, but may need to start the discussion a little bit later because the Rel-15 baseline is not completely finalized yet. Expect low additional workload

	CMCC
	Support

	CATT
	Support to specify. And we prefer to add a sub-bullet as follows:
· Specify delay and interruption requirements for multiple SCell activation/deactivation in FR1, FR2 and FR1/FR2. 
This item was agreed for the scope in RAN#83.

	vivo
	Support, high priority.

Agree that this is important for CA.

	OPPO
	Support to specify.

	Samsung
	Neutral. 

	Nokia
	Support but not high priority

	ZTE
	Support

	Ericsson 
	Support


Summary:

Support:10, Neutral:1, Objection:0 

Discussion points:

· Move the related scope to MRDC/CA enhancement WI

1.4 Specify CGI reading requirements with autonomous gap for NR capable UE in LTE SA, NR SA UE, EN-DC UE, NE-DC UE, and NR-DC UE
· CGI reading for NR cell (NR capable UE in LTE SA, NR SA UE, EN-DC UE, NE-DC UE, and NR-DC UE)
· CGI reading for LTE/3G cell (NR SA UE, EN-DC UE, NE-DC UE, and NR-DC UE)
	Company
	Comments

	Intel
	Support to specify RRM requirement for CGI reading feature. The exact scenario shall be double confirmed by operators, e.g. the necessity to define CGI reading requirement for 3G cell by NR UE.

	Huawei
	Neutral. Whether to specify CGI reading requirements depends on whether there are realistic demands for acquiring the CGI information for NR CSG cell/LTE/3G cell.

	MediaTek
	Support. LTE experience cannot be re-used because RMSI structure is different in NR. It is important to start NR-related requirement early. Whether requirements should be specified in all scenarios needs more discussions. 

	CMCC
	Propose to remove the “CSG”. CGI reading is not limited to CSG cell.

Support to specify RRM requirements for CGI reading for NR cell and LTE cell.

	CATT
	Support to specify. 
This item was agreed in RAN#83.

	Vivo
	Support;

	OPPO
	Support to specify RRM requirement for CGI reading for NR cell and LTE cell.

	Samsung
	Support to specify RRM requirement for CGI reading with autonomous gap for different scenarios. Based on LTE’s experience, CGI reading based on autonomous gap has better performance than DRX-based CGI reading, so the feature is preferred from Samsung.  

	Nokia
	Support but not high priority

	ZTE
	Support

	Ericsson 
	Support


Summary:

Support:10, Neutral:1, Objection:0 

Discussion points:

· Necessity to specify the requirements for

· NR cell

· Option 1: NR CSG Cell

· Option 2: NR Cell 

· LTE cell

· 3G cell
1.5 Specify RRM requirements of CSI-RS based L3 measurement
· Gap pattern of CSI-RS based L3 measurement if needed

· CSI-RS based intra-frequency and inter-frequency definition 

· Intra-frequency and inter-frequency measurement requirements 

· Evaluate and specify CSI-RS based L3 measurement accuracy

· Specify the RRM test cases corresponding to the core requirements

· Study if necessary to introduce new UE measurement capability, including number of frequency layer and number of cells etc., for CSI-RS based measurement 

· Study and compare the time tracking performance, from CSI-RS based L3 measurement perspective, between the following two options

· CSI-RS based

· Other RS based

· Note: study on the potential impact on other WG
	Company
	Comments

	Intel
	Support to specify CSI-RS based RRM requirement and the scope is fine.

	Huawei
	Support to specify as CSI-RS based L3 measurement is an essential functionality

	LG
	Support to specify CSI-RS based L3 measurement

	MediaTek
	System-level gain over the current SSB-based RRM baseline is not clear. Since this measurement demands high UE complexity, we suggest to have a study phase to identity the gain and use cases, before approving the WI. 
This feature requires high work load in RRM session. Prefer to have a separate SI/WI to handle it, not to share the same SI/WI with other features

	CMCC
	Support. It was agreed previously in RAN4 that CSI-RS based L3 measurement will be specified in ReL-16.

	CATT
	Support. 
This item was agreed in the last RAN plenary although the last bullet needs a little more clarification. 

	vivo
	Support, high priority.

Whether a separate WI is preferred could be discussed further. Not appropriate to have SI since RAN1/2 had already finish their standardization. 

	NTT DOCOMO, INC.
	Suggest to specify CSI-RS based L3 measurement requirements but it would be better to have a separate WI or SI.

	Samsung
	Support to specify CSI-RS based RRM requirement. 

	Nokia
	Support introduction of RRM requirements of CSI-RS based L3 measurements. It was earlier postponed from Rel-15 but agreed to be introduced in Rel-16.

However, we would like to understand the need for having a study related to the time tracking performance, as listed above. How does this relate to CSI-RS based L3 measurement requirements? 

	ZTE
	Support to specify CSI-RS based RRM requirements

	Ericsson 
	Neutral

	Qualcomm
	Neutral. If it is decided to address this topic, it would be better to do so in a separate WI. We agree with MTK that system gains should be justified and UE complexity should be carefully considered. It should also be considered to have separate requirements(and capability) for a synchronous scenario(timing can be derived based on serving cell timing) and async scenario. The async scenario has much higher complexity.

	NEC
	Support to specify CSI-RS based RRM requirement. We also have same view as Nokia regarding time tracking performance 


Summary:

Support:11, Neutral:2, Objection:0 

Discussion points:

· Introduce a study phase to understand the gain over SSB based RRM performance
· Option 1: Yes

· Option 2: No

· Have a dedicated WI/SI to cover this topic

· Option 1: Yes

· Option 2: No

· Necessity to study and compare the time tracking performance
1.6 Specify RRM requirements of BWP switching 
· The RRM requirement when UE is configured or indicated to change BWP on multiple CCs
· Specify the TCI state  assumption after BWP switching before MAC activation
	Company
	Comments

	Intel
	Support since this has been agreed in the RAN4 #91 chairman note.

	Huawei
	Support to specify the RRM requirement when UE is configured or indicated to change BWP on multiple CCs. In addition, TCI state assumption after the BWP switching and before the TCI states of the new BWP are activated shall have predefined assumption in order to guarantee good performance.

	MediaTek
	Support. BWP switching on multiple CCs has the benefit to achieve power saving gain under CA. Expect low additional workload

	CMCC
	Support

	CATT
	Support.

	vivo
	Support, high priority
BWP switching is an important feature for UE power saving

	Samsung
	Neutral.

	Nokia
	Support, but clarification is needed if the first bullet will impact interruption requirements only or also BWP switch delay requirement. BWP switch delay requirements are already taking this into account in our understanding.

	ZTE
	Support

	Ericsson 
	Support


Summary:

Support:9, Neutral:1, Objection:0 

Discussion points:

· Scope of the requirements

· Option 1:interruption requirements only

· Option 2: interruption requirement and BWP switching delay requirements

· Specify the TCI state  assumption after BWP switching before MAC activation (is this issue going to be specified in R15 or R16?)
· Option 1: details can be specified during WI

· Option 2: details can be specified in WID

1.7 Study to introduce RRM requirements for NR SRS antenna port switching in FR1
	Company
	Comments

	Intel
	Neutral. Need to understand more motivation behind this study.

	Huawei
	Not support. In LTE there is no specified requirement for SRS antenna switching. We need to understand the logic and demands of introducing this requirement. Moreover how to test the SRS antenna port switching is not clear.

	MediaTek
	Support. Since there is no LTE reference to follow, it is important to start NR-related requirement early.

	CATT
	Support to specify. 
This item was agreed in RAN#83.

	vivo
	Need to further clarify scenario and what are the possible RRM requirements needed for this.

	OPPO
	Neutral. Need to understand the demands of such requirement.

	NTT DOCOMO, INC.
	Need to clarify the motivation.

	Samsung
	Neutral.

	Nokia
	We see this as an important feature since there might be UEs which have different numbers of Tx/Rx branches. It is required for proper MIMO operation in these UEs. It is not clear what is the intention with ‘study’?

	ZTE
	Support to study and whether or not to introduce RRM requirements for this is subject to the outcome of the study.

	Ericsson 
	Neutral


Summary:

Support:4, Neutral:4, Objection:1, Need to clarify the details including motivation/scenarios: 2 

Discussion points:

1.8 Study to introduce second pair of BLER for RLM enhancement

	Company
	Comments

	Intel
	Support to study this second pair of BLER for RLM and also the URLLC feature might have influence on this BLER design.

	Huawei
	This depends on the conclusion from RAN1 on which use case for the second pair of BLER. If the second pair of BLER corresponds to URLLC traffic, this part may be merged into sub-bullet 1.13 (URLLC).

	LG
	Neutral, need to discuss whether to include other service types 

	MediaTek
	Use case is not clear. Voice service or URLLC?

	CMCC
	Need input from RAN1 on the use case.

	CATT
	Support to specify. It was agreed in RAN1 to introduce the second pair of value for IS/OOS BLERs for VoIP service.

	Vivo
	Further clarify the applicable scenario and benefit, such as VoNR.

	OPPO
	Neutral. The service types need to be further clarified.

	NTT DOCOMO, INC.
	Suggest to check RAN1’s motivation again since RRC configuration for second BLER has been deleted from TS38.331.

	Samsung
	Support to specify 2nd pair of BLER for RLM. As commented by other companies, however, our understanding is 2nd pair BLER is for VoIP service, rather than URLLC. In Rel-15, RAN1 LS clarified the motivation of 2nd pair of BLER (see R1-1809853). It says that the most prominent example is for VoLTE and the additional BLER values would be higher than the default values. 

	Nokia
	Neutral

	ZTE
	Further understanding needed on what has been discussed in RAN1 

	Ericsson 
	Neutral

	Qualcomm
	Can be treated as second priority. The use case should be clarified to be able to determine a suitable set of target BLERS.

	NEC
	Neutral


Summary:

Support:3, Neutral:6, Objection:0, Others: 6 incl. pending on RAN1 decision, motivation and scenarios to be clarified
Discussion points:

· Use case
· Option 1: VoIP only
· Option 2: both URLLC and VoIP

· Take this as low priority

1.9 Study to introduce inter-band CA requirement for FR2
· UE measurement capability, 

· Scell activation requirement, 

· interruption requirement
	Company
	Comments

	Intel
	Support to study this feature; subject to the availability of FR2 inter-band CA band combination.

	Huawei
	This depends on FR2 inter-band CA band combination. So far in RF there is no such requirements from operators in both R15 and R16.

	LG
	Support to study this feature; Because, even though FR2 inter-band CA combination was not defined in RF for Rel-15, MRTD and MTTD requirements were defined in RRM. 

	MediaTek
	Pending on RAN4 RF session’s conclusion on FR2 inter-band CA band combination. Should be considered with 1.10 as one package. The workload is not trivial

	CMCC
	Neutral. No corresponding RF core requirements so far.

	CATT
	Not support to include such contents in this WI. There is no Band combination request for inter-band CA in FR2 yet. But we do not preclude studying such feature by separate SI/WI.

	Vivo
	Neutral;

	OPPO
	Neutral. It depends on operators’ requests and the progress of RF core requirements on inter-band CA for FR2.

	NTT DOCOMO, INC.
	At least section 1.9 and 1.10 should be considered as one package.

	Samsung
	Support to study this feature, but operators’ request for FR2 inter-band CA band combination needs to be further confirmed firstly. If confirmed, need to further consider FR2 inter-band CA’s impact on all RRM requirements (e.g., BFD, RLM, measurement delay etc.). 

	Nokia
	This is seen as an important feature that needs to be supported once relevant combinations (UE RF requirements) are introduced, “study” is not clear to us.

	ZTE
	Support if there is demand from operators

	Ericsson 
	Support in case there are inter-band CA combinations defined in 38.101-2.

	Qualcomm
	Support, no need for any study as inter-band CA in FR2 is part of the FR2 Rel.16 RF WID

	NEC
	Neutral


Summary:

Support:9, Neutral:4, Objection:1
Discussion points:

· Depend on the availability of related band combination introduced in 38.101-2

· Option 1: As part of study phase in WID, RAN4 holds this work until there are FR2 inter-band CA combinations defined in 38.101-2.
· Option 2: As part of study phase in WID, RAN4 can start this work even before FR2 inter-band CA combinations defined in 38.101-2.
· Option 3: Not include this in WID until there are FR2 inter-band CA combinations defined in 38.101-2.
1.10 Study the feasibility and, if so, introduce Beamforming related enhancement with independent Rx beam for inter-band CA, including
· cell detection/measurement requirement, 

· beam management requirements, 

· Scell activation requirement, 

· interruption requirement, 

· scheduling restriction requirement ,
	Company
	Comments

	Intel
	Support to study this feature, subject to the feasibility discussion in RF.

	Huawei
	This depends on FR2 inter-band CA band combination in RF. So far in RF there is no such requirement from operators in both R15 and R16.

	LG
	Support to study this feature; Because, even though FR2 inter-band CA combination was not defined in RF for Rel-15, MRTD and MTTD requirements were defined in RRM. 

	MediaTek
	Pending on RAN4 RF session’s conclusion on FR2 inter-band CA band combination. Should be considered with 1.9 as one package. The workload is not trivial

	CMCC
	Neutral. No corresponding RF core requirements so far.

	CATT
	Same comments as for item 1.9.

	vivo
	Neutral;

	OPPO
	Neutral. It depends on operators’ requests and the progress of RF core requirements on inter-band CA for FR2.

	NTT DOCOMO, INC.
	Same comments in section 1.9

	Samsung
	Similar to our comment to 1.9, for FR2 inter-band CA, operators’ request for FR2 inter-band CA band combination needs to be further confirmed firstly. If the request confirmed, beamforming related enhancement can be further studied, while for independent Rx beam for inter-band CA, the feature applicability needs to be confirmed with the consideration of UE form factor limitation and power consumption limitation for different power class. 

	Nokia
	This is seen as an important feature that needs to be supported once relevant combinations (and UE RF requirements) are introduced, “study” is not clear to us.

	ZTE
	Support

	Ericsson 
	Support

	Qualcomm
	Scope has to be clarified, different in different bands in FR2 would be the default so it is not clear what needs to be studied

	NEC
	Neutral


Summary:

Support:6, Neutral:3, Objection:1, Others: 2 pending on RF and band combination availability 
Discussion points:

· Option 1: As part of study phase in WID, RAN4 RRM should be held until there are FR2 inter-band CA combinations defined in 38.101-2 and confirmed feasibility in RF discussion 

· Option 2: As part of study phase in WID, RAN4 can start this work even before FR2 inter-band CA combinations defined in 38.101-2 and/or conclusion on the RF feasibility
· Option 3: Not include this in WID until there are FR2 inter-band CA combinations defined in 38.101-2 and/or confirmed feasibility in RF discussion 

1.11 Study to introduce additional mandatory MG patterns for both FR1 and FR2 within MG pattern #2~#11, #12, #15~#23 

	Company
	Comments

	Intel
	Neutral.

	Huawei
	No strong view

	LG
	Neutral

	MediaTek
	Neutral.  Expect low additional workload

	CMCC
	Support. In Rel-15, only gap pattern #0 and #1 are mandatory support, which is different from previous RAN4 understanding.

	CATT
	Support to specify. 

	vivo
	Neutral

	OPPO
	Neutral.

	NTT DOCOMO, INC.
	Support to specify additional mandatory MG patterns.

	Samsung
	Neutral. 

	Nokia
	Support but not the highest priority. We see a gain in defining mandatory gap pattern with a shorter measurement gap length.

	ZTE
	Support to study

	Ericsson 
	Support

	Qualcomm
	No need to include in this WI. This was not part of the initial leftover WF and can be handled separately in the Rel.16 feature discussion if there will be a clear need.

	NEC
	Neutral


Summary:

Support:6, Neutral:8, Objection:1, 
Discussion points:
· Low priority work

· Option 1: Yes

· Option 2: No
1.12 Study to introduce RRM requirements for UE specific channel BW changed in FR1 and FR2

	Company
	Comments

	Intel
	It has been agreed in RAN4 #91 chairman notes to study this feature. However, the motivation for UE specific channel BW reconfiguration shall be double checked.

	Huawei
	Support.

	MediaTek
	Use case is not clear. Need to check the intention why network wants to change this UE specific channel BW.

	CATT
	Need to clarify the motivation and the impact on RRM requirements.

	vivo
	Support

	OPPO
	The motivation and impact on RRM requirements need to be clarified.

	Samsung
	Neutral. 

	Nokia
	Support

	ZTE
	Support

	Ericsson 
	Neutral

	Qualcomm
	Our understanding is that this is about RRC delay when the UE dedicated channel bandwidth is changed. Support

	NEC
	Support


Summary:

Support:4, Neutral:2, Objection:0, Others: 4 Motivation should be clarified 
Discussion points:

1.13 Study on RRM requirement impacts due to R15 URLLC

Study the impact to RRM requirements due to the following features to support R15 URLLC

· 99.999% Reliability
· Shortened UE processing time

· Self-contained slot

	Company
	Comments

	Intel
	Support to discuss this essential feature.
· 99.999% Reliability: For URLLC the target BLER is 0.001%. In order to meet the reliability requirement specified for URLLC, the link needs to be reliable. The RLM and BFD thresholds in Rel-15 might not be suitable for URLLC. The impact on radio link monitoring and beam failure detection threshold configuration shall be studied in Rel-16. 

· UE processing time & self-contained slot: To support low latency transmission for URLLC, UE capability for shortened processing time and shorter HARQ round trip time has been introduced. In Rel-16 the impact to RRM requirements due to this feature shall be studied. 

	Huawei
	Support to study on RRM requirement impacts due to R15 URLLC. It shall be noted that an ongoing R16 WI on URRLC is under discussion on other RAN group, so this sub-bullet focus on R15 URLLC only.

	MediaTek
	Impact to RRM requirements is not clear. To us, it involves more Demod works than RRM.

	CMCC
	Suggest to study under Rel-16 URLLC WI.

	CATT
	Agree that RRM work or URLLC needs to be done in Rel-16. Support.

	Vivo
	Further clarification is still needed for what RRM work is needed.

	Samsung
	Negative, related requirements can be introduced in Rel-16 URLLC enhancement WI. 

	Nokia
	Not clear why separate requirement is needed under this WI, there is Rel’16 WI on URLLC

	ZTE
	Should this be included in the scope of the Rel-16 WI on URLLC?

	Ericsson 
	See our comments on scope on demodulation.

	Qualcomm
	Not clear what new requirements would be needed. This should be handled under the eURLLC umbrella

	NEC
	Neutral


Summary:

Support:3, Neutral:0, Objection:0, Scope to be clarified: 2, Should be include in R16 URLLC WI:  4 
Discussion points:

· Which release of URLLC is considered

· Option 1: Rel-15 URLLC. Since Rel-15 URLLC WI has completed, the related work should be specified in RAN4 Rel-16 RRM WI

· Option 2: Rel-16 URLLC. This should be part of ongoing Rel-16 URLLC WI 
· Option 3: No URLLC RRM requirements should be specified.

· Scope of this work

· TBD
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1.15 Other proposals
	Company
	Comments

	MediaTek
	Enhancing test case coverage. In Rel-15, some features are not tested due to the workload in RAN4 RD session, such as per-FR gap, gap sharing, RangeToBestCell, CSSF with multiple MOs … etc. 

	CMCC
	Study on inter-frequency measurement without measurement gaps

Support. It has been agreed in RAN4 #91 chairman notes to specify inter-frequency measurement without gaps in Rel-16.
Agreement: Introduce the requirements for inter-frequency measurement without measurement gaps when the SSB is completely contained in the active BWP of the UE in Rel-16.

	CATT
	Study RRM requirements when timing tracking RS is configured, e.g. CSI-RS based TRS is configured in connected mode
· Enhance SCell activation/deactivation requirement
· Enhance PSCell addition/release requirement
· Enhance TCI state switch requirement

	Samsung
	FR2 RRM performance: 

· FR2 RLM, beam failure detection (BFD), candidate beam detection (CBD) performance enhancement;

· FR2 mobility related measurement enhancement. 

Measurement gap enhancement: 

· The mechanism of indicating the need of gap for inter-frequency measurement needs to be studied. LTE’s “NeedForGap” or Rel-14 Per-CC mechanism can serve as starting point. 

Mechanism to prioritize FR1 mobility for FR1-FR2 scenarios (EN-DC, NR-DC, NR SA): 

· Gap sharing mechanism optimization;

· Other mechanism to prioritize FR1 mobility related measurement. 

Asynchronized NR-DC:
· Synchronized NR-DC shall be extended to asynchronized NR-DC in Rel-16

· Interruption, timing and other requirements for asynchronized NR-DC operation.

· SFTD measurement and requirement: 

· NR PCell and NR PSCell after NR-DC is configured

· NR PCell and inter-frequency neighboring cells if NR-DC is not yet configured. 

· Whether or not above scenarios are already specified in Rel-15 needs further confirmation from RAN2. 

	NEC
	Study enhancements to reduce the SCell activation/deactivation delay in both known and unknown case.


Summary:

Discussion points:

· Introduce the requirements for inter-frequency measurement without measurement gaps when the SSB is completely contained in the active BWP of the UE in Rel-16. (agreed in RAN4 #91)
· Enhancing test case coverage. In Rel-15, some features are not tested due to the workload in RAN4 RD session, such as per-FR gap, gap sharing, RangeToBestCell, CSSF with multiple MOs … etc.
· FR2 RRM performance: 

· FR2 RLM, beam failure detection (BFD), candidate beam detection (CBD) performance enhancement;

· FR2 mobility related measurement enhancement. 

· Measurement gap enhancement: 

· The mechanism of indicating the need of gap for inter-frequency measurement needs to be studied. LTE’s “NeedForGap” or Rel-14 Per-CC mechanism can serve as starting point. 

· Mechanism to prioritize FR1 mobility for FR1-FR2 scenarios (EN-DC, NR-DC, NR SA): 

· Gap sharing mechanism optimization;

· Other mechanism to prioritize FR1 mobility related measurement. 

· Study enhancements to reduce the SCell activation/deactivation delay in both known and unknown case.
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