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1. Intra measurement procedures

RX beamforming in FR2 requirements

Recommended papers for presentation:

R4-1811301, R4-1809853, R4-1810234
Summary of open issues : N1,N3 are not decided for intrafrequency requierments

Summary of proposals:

· NTT Docomo (R4-1810497)

· PSS/SSS detection (no DRX): max( 600 ms, ceil( 24 × Kp × KRLM) × SMTC period )

· RSRP measurement (no DRX): max( 400 ms, ceil( 24 × Kp × KRLM) × SMTC period )

· Ericsson(R4-1809750), Intel (R4-1809853)
· UE capabilities are introduced for RX beam sweeping for mobility type 1 / short RX beamforming delay (with N1=N3=4 and mobility type 2/long RX beamforming delay N1=N3=8 

· Nokia (R4-1811301)

· N1= N3=4.
· LG (R4-1810234), Huawei (R4-1810677)

· N1=N3=8

Discussion:

Docomo: Concern on introducing new signalling. How does NW use the capability to manage mobility of different types of UEs? SMTC configuration is restricted. NW has to consider the worst performing UE. ASN.1 is frozen and there will be impact, only essential corrections are allowed.

Qualcomm: Agree with Docomo on cpabilities and support 24 samples. Samples and beam formonh can be traded for accuracy. Concern on measurement period for N3=8. Mobility will be impacted by UE movement if delay is too long.

CMCC : Agree with Docmo and Huawei that capability signalling is not useful. NW will have to assume long delay.

Mediatek : Support Docomo proposal for 24 samples. Concern on capabilities. Always safer for UE to claim 8 beams if there is capability. How would bette rbeamfroming gain be reflected for UEs supporting 8?

Intel : In RF room they discuss handheld and FWA. Antenna configurations are very different, mobility requirement is different. FWA uses 32 element, handheld starts from 4RX. Single requirement can lead to overdesign. Coverage for FWA would be an issue if it cannot take longer for beamsweep. FWA doesn’t need fast mobility.
ZTE : Support Docomo proposal. For FWA there are no specific RRM requirements.

Huawei : Need to discuss searcher numbers and Rx beamforming together. 
LG : Both long measurement period or smaller number of RX beams has system impact. Proposal is N=8 but also fine with signalling as there are 4 power class for different UE type. Differnet RX beam could also be based on UE type.

Samsung: Is long delay type just for FWA or can it also be used for handheld UE. If it is for FWA, we are OK if more time is needed for measurement. Also agree power class can be applicable. Acknowledge ZTE point that this reverts previous agreement, but we did not know RRM details then. 

Ericsson : Prefer one value that works well for implementation and system needs. 24 samples would be OK for us. Capabilities are our attempt to find a compromise and there are various ways that can be used by NW implementation.

Nokia : Capability increases NW complexity, unless 8 beam UEs have shorter delays than would be expected just by scaling by 8.
Qualcomm : Different requirements for UE power classes is fine, lets discuss HH UE first. Different power class have different spherical coverage, so amount of needed beams also depends on that. Want to avoid different capabilities for types of UEs. Discuss HH first as they have the most stringent mobility needs.  

Huawei : Think UE needs at least 8 RX beams with sweeping to provide coverage,.

Intel : For powerclass based requirements that can be one direction, eg PC 3 is for handheld, and N=4 is acceptable. For PC1 there is also no ambiguity, should choose N=8. PC2 is the problem. 

Docomo : This delay requirement should be determined without reference to UE capability. 

Chair : Proposal is to follow UE power class capability

Qualcomm: For CPE we will not do handover, but may need for beam management. Spherical coverage only covers a small angle in spatial domain.

LG: RF room discuss power class and UE type mapping. EIRP and EIS consider multiple panel, with large number of panel there are larger number of RX beam.
Intel : Will “UE type” signalling be defined. 

LG : In Busan it was agreed not to introduce UE type in signalling and sent by LS to RAN2. 4 factors together make power class. We know different UE types exist, but we do not need to introduce signalling for it.

Intel : For handover and RLM what is assumed? 

Qualcomm : 8 is assumed. 

Docomo : For RLM prefer to discuss seperately

Huawei : Think 24 samples is not enough for coverage in measurement period/pss-sss sync
Ericsson : 55dBm is for FWA. What about 43 dBm, how does the NW distinguish. Explicit signalling would be better.

Ericsson : New power classes may be introduced in future
Qualcomm : New beamforming sample capability could also be introduced in future if needed

Agreements:
Requirements differentiation

· Option 1 :Requirements differentiated based on UE type / power class (mapping under discussion in RF session) 

· Option 2 : Requirements explicitly differentiated by further capability signalling on number of samples/beams for RX beamsweep for certain power classes

Requirement values
· For FWA-type/power class 1, N1=N3=8 (ie 40 samples) is assumed
· (Proposal for possible compromise)For vehicle mounted/power class  2 and handheld/power clas 3, [24] samples is assumed (either 3 samples x 8 beams or 5 samples x 4 beams) for measurement period and PSS/SSS sync.  . For RLM and beam management requirements, scaling factor is FFS. N1=8 is assumed in other requirements (eg handover delay, PSCell addition, Scell activation etc….) where beam sweep is needed.
· Power class 4 FFS
Multiple SCells with CA and NR-NR DC

Recommended papers for presentation:

R4-1810679, R4-1809747
Summary of open issues: Kca scaling factor was introduced to avoid excessive UE complexity. It was agreed that for PCell and PSCell without NR-NR DC, Kca=1. For FR1-only CA it is also agreed that for SCells, Kca=#of configured SCells in overlapping cases. The remaining open issues are 

Discussion:

Huawei : Is this for intraband CA

Chair : Yes, Will add in table

Intel

Agreements:

	
	Kca for FR1 PCell/PSCell
	Kca for FR1 SCells
	FR1 overlap definition
	Kca for FR2 PCell/PScell
	Kca for FR2 SCC where UE measures up to 6 cells
	Kca for other FR2 SCells
	FR2 overlap definition

	FR1 CA without NR-NR DC
	1
	Number of configured SCells
	
	N/A
	
	N/A
	N/A

	FR2 CA without NR-NR DC
	N/A
	N/A
	N/A
	1 
	N/A
	1 or number of configure SCell
	

	FR1 +FR2 CA without NR-NR DC
	
	
	
	
	
	
	

	FR1 +FR2 CA with NR-NR DC (PCell FR1, PSCell FR2)
	
	
	
	
	
	
	

	Note : Only intraband CA is considered in FR2, all NR serving cells are within the same band in FR2




BWP operation and intra requirements
Recommended papers for presentation:
 R4-1811302
Summary of open issues:

Impact of RAN1 and RAN2 agreements on cases where gaps are needed for intra measurements
Summary of proposals:

RAN2 LS ( R4-1809629) : Response seems fairly non controversial, RAN4 may generally confirm RAN2 understanding that t the concerned serving cell measurements can be performed using gaps when UE’s active BWP does not contain the cell defining SSB..

RAN1 LS (R4-1809613) : The following proposal is made

 The UE shall be able to perform SSB-based measurements if the SSB is adjacent to the UE active BWP provided that the UE active BWP includes the initial DL BWP, and initial DL BWP part is no more than 1RB apart from the Cell Defining SSB. (R4-1811302(Nokia))
Discussion: No
Agreements:

Impact of dual SMTC on intra measurement requirements

Recommended papers for presentation 

R4-1810948 (Mediatek)
R4-1809734  (Ericsson)
Summary of open issues: For intra requirements, SMTC1 is always configured. SMTC2 may also be configured for specific PCI where SMTC2 has a shorter periodicity than SMTC1, same offset. RAN4 requirements need to be clear which SMTC is referred to throught.
Summary of proposals:

Option1 :

· Cell identification : Proposal that cell identification requirement already accounts for dual SMTC (Ericsson)

· Measurement period : Proposal that measurement period requirement already accounts for dual SMTC (Ericsson)

· Scheduling availability: Shortest SMTC (SMTC2 if configured otherwise SMTC1)
· Carrier specific scaling factor for multiple measurement objects (CSFi) : Shortest SMTC (SMTC2 if configured otherwise SMTC1)
Option2:

· Conclude on one single SMTC for each intra-frequency layer to be used in all intra-frequency and inter-frequency measurement requirements.

· RAN4 to discuss which options will be used to define a unique requirement for a group of given SMTC configurations. The options are: 1) always choose smtc1, 2) always choose smtc2, 3) based on scenarios to choose smtc1 or smtc2.
Agreed way forward:TBD

2. Intra/inter measurement procedures

Applicability of DRX cycle for DRX requirements under EN-DC
Note: This issue is also applicable for inter-frequency DRX requirements
Recommended paper for presentation 

R4:18010595 (Nokia)
Summary of open issues: In EN-DC UE may be configured with different DRX cycles by MN (LTE) and SN (NR). Discuss which DRX cycle to follow in requirements
Summary of proposals:

· Alt 1: In EN-DC, the DRX requirements are determined by the DRX configuration in the configuring node.
· Alt 2 :At least EN-DC or NE-DC case, inter-frequency measurement requirements on DRX mode should be specified based on the same DRX cycle as the cell group which has the same RAT as the cell to be measured, i.e., LTE inter-frequency measurement requirements should follow the DRX cycle for LTE cell and NR inter-frequency measurement requirements should follow the DRX cycle for NR cell. When DRX mode is configured for both MCG and SCG with different DRX cycle, it would be better that UE performs inter-frequency measurements based on a certain DRX cycle, e.g. longer or shorter DRX cycle is applied to all of measurement objects. Measurement period in DRX mode for RLM and beam failure detection should apply the same principle as proposal 1.
· Alt 3: For inter-frequency measurement, the delay relay requirement follows the DRX table shown below 

· Table 1: Rule to select DRX cycle configured by MN or SN.
	DRX On/Off
	MO configured by MN
	MO Configured by SN

	DRXMN
	DRXSN
	
	

	ON
	OFF
	DRXMN
	DRXMN

	OFF
	ON
	DRXSN
	DRXSN

	ON
	ON
	Max{ DRXMN, DRXSN }


· Discussion:

· Agreements:

Measurement time:

a. Recommended tdocs for online presentation: R4-1809885 and R4-1810498
b. Main open issues:

i. Selection of one of the following 3 alternatives to define inter-frequency measurement time:

1. Option 1: alternative 2 in WF in R4-1805565 (per carrier scaling)

2. Option 2: alternative 3 in WF in R4-1805565 (per carrier scaling)

3. Option 3: alternative 1bis (R4-1809275)

ii. Recommended WF: 

1. define requirements on per carrier basis (already agreed: R4-1809354)

2. ensure efficient use of gaps – minimize unused gaps.

3. Need consensus on the alternative:

a. Most companies support scaling based on alternative 3 (Ericsson, Mediatek, Nokia, DCM)

b. Discuss whether alt-3 is based on the average number of competing measurement objects (Nokia, DCM) or the maximum number of measurement objects (Ericsson, Mediatek)

c. Discuss handling of LTE and other iRAT measurement objects

d. Discuss handling of PRS and other sparse measurement opportunity signals

Discussion:

Agreements:

