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1 Introduction
Agreements in RAN2#99.
Agreements

1
There is one NR-ARFCN per MO

2
For measurements of carriers where SSB is not present (measurements performed on CSI-RS):

i
MO includes CSI-RS resources for L3 mobility measurements; and

ii
MO includes some indication that no SSB is provided on this carrier.

FFS Where the UE acquires timing reference for making measurements in this carrier. E.g. can UE assume timing reference from one of its serving carriers (for CA case), or does the MO include a pointer to another carrier with SSB for obtaining timing reference.

3
For measurements of carriers where SSB is present:


If SSB is not located in the centre of the carrier, then offset to the ARFCN provides the location in frequency of the SSB within that carrier. 

FFS Whether the MO has only one SSB or whether the MO can include the location of more than one SSB.

Agreements above relate to a single BWP in which case the NR ARFCN would be the centre of the BWP. Case of multiple BWPs is FFS

Agreements:

1
Keep current principles where measurement results are collected per measurement ID and the VarMeasReportList lists information per measurement ID about measurements for which triggering conditions have been met.

2
Include whitecell list in NR measurement object and parameter usewhitecell list in reporting configuration (or at measurement ID level) as in LTE.

3
Include both frequency specific offset as well as cell specific offsets in MO. Offsets are for use in the event evaluation.

FFS Whether it is possible to also include cell specific offsets within the reporting configuration.

4
Autonomous changes to the measurement configuration are included in the spec only if necessary to avoid situations where the measurement configuration would be invalid following handover or re-establishment.

· =>
Offline activity to try to conlcude on the additional information (periodicity, time offset, window) for both SSB and CSI-RS based on received parameters from RAN1. (Ericsson, Offline discussion #48)
After attempt to have offline we concluded to continue discussion by email:
[99#31][NR] Additional information for SSB and CSI-RS config (Ericsson)

-
To conclude on the additional information (periodicity, time offset, window) for both SSB and CSI-RS based on received parameters from RAN1


Intended outcome: Report to next meeting


Deadline:  Thursday 2017-09-21

2 Configuration proposals for SSB and CSI-RS for RRM
SSB measurement configuration
RAN1 send LS to RAN2 on initial access and mobility which contains the following RAN1 agreements regarding RRM measurement based on SS block from RAN1#NR-AH2 meeting:
	Agreements:
· Regarding the SS block based RRM measurement timing configuration (SMTC) i.e., measurement window periodicity/duration/offset information for UE RRM measurement per frequency carrier,

· For intra-frequency CONNECTED mode measurement, up to two measurement window periodicities can be configured

· UE can be informed of which cell(s) is associated with which measurement window periodicity
· For cell(s) that is not listed, longer measurement window periodicity is used
· Single measurement window offset and duration are configured per frequency carrier
· For IDLE mode measurements, only single SMTC is configured per frequency carrier

· For inter-frequency CONNECTED mode measurements, only single SMTC is configured at least per frequency carrier

· RAN1 asks RAN4 if there is any concern for inter-frequency measurement based on single SMTC or multiple SMTCs across different frequency carriers
Agreements:
· A fixed power offset defined in the specification shall be adopted between SSS and PBCH DMRS per frequency band


SSB related parameters form RAN1 R1-17148 in Table 1. Parameters related to this offline discussion are marked green.
Table 1 SSB related parameters

	SMTC-Config-1
	SS/PBCH block measurement timing configuration, including SSB periodicity/offset and SSB duration
	

	SMTC-Config-2
	SS/PBCH block measurement timing configuration, including SSB periodicity/offset and SSB duration
	

	SSB-duration
	Duration of the half frames for SMTC-Config
	

	PCI-To-SMTC
	List of PCI to SMTC configuration (i.e. SMTC-Config-1 or SMTC-Config-2)
	

	SSB-presence
	Indicate presence of SSBlock on an Scell
	


Proposal 1 There is one SMTC-Config IE which the “SS/PBCH block measurement timing configuration, including SSB periodicity/offset and SSB duration”, as per exact parameters and corresponding ranges (to be) provided by RAN1. Optionality of the parameters in the IE FFS.

	Company
	Agree/disagree
	reasoning

	Nokia
	Both – agree and disagree (check the reasoning)
	For Idle only single SMTC configuration needed as per RAN1 agreements. 
For Connected RAN1 agreed that it is useful to configure another SMTC configuration which would be exactly same as SMTC1 apart from periodicity. Unfortunately excel sheet from RAN1 does not reflect this. It would be good if people check that we don’t need to duplicate all the parameters for SMTC2 except just the periodicity.
Then it would be good to get some understanding from RAN1 what is the intention of usage of “ssb-presence” parameter.

	Mediatek
	
	There is one IE for SSB configuration in MO, which may have a set of parameters including SMTC-config1, SMTC-config2, SSB-duration, etc. This IE for SSB configuration is optional and provided when presence of SSB is set to true. 

	Ericsson
	
	See proposal in the TP. RAN1 has agreed that second SMTC has same offset than the first configuration but also that periodicity and offset are encoded together. Both agreements can be fulfilledby making restriction infield description. However, the current proposal is more like a baseline and starting point and subject to change anyway by further information from RAN1.

	Samsung
	Please see the comments.
	We agree to have only one IE for SMTC configuration.

However, still we do not see how NR UE uses two different SMTC periods. Comparison of two RRM measurement of two cells with different periodicities does not make sense. 



	Qualcomm
	Partially agree
	Basically, we agree one IE is needed for SMTC configuration. But as indicated in our comments in proposal 2, we may not conclude whether the IE structure including two SMTC-configsand PCI-To-SMTC is a good choice right now.

	Intel
	See comments
	One IE contains both configuration is sufficient.

	LG
	
	We agree to have only one IE for SMTC configuration.

	OPPO
	
	We also agree to have only one IE for SMTC configuration. Within the configuration, some IE should be presented if SSB presence is set to true including SMTC-config1, SSB-duration.

	vivo
	
	Generally, we think one IE for the SMTC configuration is enough. According to RAN1’s agreements, SMTC config2 is only in delta period with config1, we are not quite sure whether there is a need for the complete config2 or it can be configured in other ways.


Proposal 2 In MO UE is given parameter SMTC-Config1(optional) and SMTC-Config2 (optional) with corresponding cell list PCI-To-SMTC.
	Company
	Agree/disagree
	reasoning

	Nokia
	Agree
	See answer to above – if different periodicity for SMTC2 is configured then one needs to signal PCI-to-SMTC- so SMTC2 parameter and pci-to-smtc can be configured together.Exact coding can be discussed once ASN.1 is provided.

	Mediatek
	Disagree
	RAN1 descriptions on SMTC-Config1 andSMTC-Config2 are confusing. Based on RAN1 agreement:

For intra-frequency CONNECTED mode measurement, up to two measurement window periodicities can be configured

· UE can be informed of which cell(s) is associated with which measurement window periodicity
· For cell(s) that is not listed, longer measurement window periodicity is used
· Single measurement window offset and duration are configured per frequency carrier
Up to two measurement window periodicities and single measurement window offset and duration are configured per frequency.  The configuration for measurement window offset and duration don’t need to be provided twice in both SMTC-Config1 and SMTC-Config2. PCI-To-SMTC is only needed when the other periodicity is configured. In order to make the configuration clear, it’s proposedSMTC-Config1 includesSSB periodicity/offset and SSB duration; and SMTC-Configsincludes SSB periodicity and PCI-To-SMTC. 

	Ericsson
	
	See proposal in the TP. RAN1 has agreed that second SMTC has same offset than the first configuration but also that periodicity and offset are encoded together. Both agreements can be fulfilled by making restriction infield description. However, the current proposal is more like a baseline and starting point and subject to change anyway by further information from RAN1.

	Samsung
	Disagree
	We think SMTC2 and PCI-To-SMTC are not necessary. 

	Qualcomm
	Disagree
	We have similar question of MediaTek. In our understanding, RAN1 agreed up to two periodicities of SMTC in case of intra-frequency measurement, but only one set of offset and duration. So, we are not sure whether two SMTC configurationsboth including periodicity/offset/durationare necessary. 

	Intel
	Agree
	Based on RAN1 agreement, we will need SMTC2, but detail ASN.1 code can be discussed later.

	LG
	
	Only onecell list is needed for shorter periodicity. The longer periodicity is applicable to all cells not listed in the cell list.

	OPPO
	
	In our understanding, the short periodicity provided for intra-frequency case is an optimization, and only the periodicity should be provided while other parameters are the same as mentioned by RAN1 LS. Corresponding to the short periodicity for intra-frequency, a list of cells will be needed to indicate the short periodicity will be applied to which cell. However, if the short periodicity is not configured, the cell list is also not needed.

	vivo
	
	If there is no configuration2, the PCI list is not needed. But if a second SMTC is configured, PCI to SMTC mapping should be indicated, which could be later discussed for ASN.1.


Summary for SSB config

There is in principle support for one IE for SMTC FFS details. In the updated ASN1 TP, there is proposal for SMTC IE where first configuration has offset and periodicity jointly encoded and second SMTC with only different periodicity and the PCI list.
CSI-RS measurement configuration

The parameters in Table 2 correspond to LTE parameters found onin MeasCSI-RS-Config-r12, highlitedgreen:

MeasCSI-RS-Config-r12 ::=

SEQUENCE {


measCSI-RS-Id-r12



MeasCSI-RS-Id-r12,

physCellId-r12




INTEGER (0..503),


scramblingIdentity-r12


INTEGER (0..503),


resourceConfig-r12



INTEGER (0..31),

subframeOffset-r12



INTEGER (0..4),

csi-RS-IndividualOffset-r12

Q-OffsetRange,


...

}

Table 2 CSI-RS measurement related parameters

	Cell_ID
	Cell ID for CSI-RS
	0, 1, …, 1007

	Numerology
	Numerology for CSI-RS
	For each frequency range, subcarrier spacing values applicable to data, CSI-RS for beam management and SS block in the frequency range are supported

	slotConfig
	Contains periodicity and slot offset for periodic/semi-persistent CSI-RS
	Paeriodicities of 5, 10, 20, 40, [80, 160] and the corresponding offsets

	Num-Ports
	Number of ports for CSI-RS
	

	RE-Mapping-Pattern
	RE mapping pattern for CSI-RS
	

	Transmission-BW
	Transmission BW for CSI-RS
	

	Measurement-BW
	Mesurement BW for CSI-RS
	

	Sequence-Generation
	Sequence generation parameter for CSI-RS
	


Proposal 3 NR RRM measurement configuration for CSI-RS is given in MO and itincludes a list of CSI-RS resources in MO similar to LTE MeasCSI-RS-Config-r12.
	Company
	Agree/disagree
	reasoning

	Nokia
	
	It seems RAN1 agreements and excel are saying bit different things e.g. PCI seems to be in RAN1 agreements (based on paper R1-1711762) to give configurable parameters for sequence generation or this PCI used for something else? Then association information between ss-block and CSI-RS seems to be missing from the list. Maybe also something else? So it is bit difficult to progress until it is clear what RAN1 has really agreed and what need to be included. Then Releation of mobility CSi-RS and beam management CSI-RS (or RLM) is bit vague and is it possible to have some relationships between these in order to avoid duplicate CSI-RS configurations.

Additionally RAN1 has agreed 

· Configurable CSI-RS time/frequency resource 
but missing in the excel.

Anyway as earlier agreed in measurement object there needs to be included information of CSI-RS resource for mobility.  But generally to discuss CSI-RS for mobility cannot be separated from how the modelling is done for other purposes. Otherwise we will mandate duplication of configurable parameters.


	Mediatek
	Partially agree
	CSI-RS configuration and a list of CSI-RS resource for RRM measurement is given in MO. But it’s hard to say whether the detailed configuration is similar or not to LTE MeasCSI-RS-Config-r12 from the aspect of required parameters, value range, etc.

	Ericsson
	
	In LTE there are different configurations, also only few parameters are repeated and their value ranges are also different. E.g. number of antenna ports. This would speak for favour of different configurations.

	Samsung
	
	Based on the previous agreements from RAN1, we believe the following parameters are missing: 

 - periodicity

 - association between CSI-RS and SS block

 - time/frequency resource

 As Nokia mentioned, we also think the excel-sheet (R1-1715337) is not the final version and does not reflect all the previous agreements.

RAN2 already agreed to have ‘list’ of CSI-RS configurations in MO bus still we have FFS on whether the CSI-RS configuration might be used outside MO for other purposes. Therefore, we need to discuss about the detailed architecture of CSI-RS configuration and purpose based on further RAN1 input.



	Qualcomm
	
	We share similar view as Nokia/Samsung. The excel-sheet from RAN1 is not the final version and some parameters are missing, which may impact how to design configuration ofCSI-RS in MO.So, we don’t think we could conclude the structure of CSI-RS configuration right now.

	Intel
	
	Agree with Samsung and Nokia observation. Further RAN1 input is needed

	LG
	
	Same view with QC.

	OPPO
	
	Same view as Qaulcomm

	vivo
	
	In our understanding, the CSI RS and the SS block at least have the association of timing. Kind of agree with Nokia that more precise info from RAN1 are expected.


To be able to refer to particular CSI-RS resource configured in MO e.g. on reporting configuration a measurement ID to a CSI-RS resource is needed. LTE example is highlited in yellow in MeasCSI-RS-Config-r12. These measurement outcomes can then be flexibly combined when deriving actual cell quality, events, and measurement reports as discussed further in. (This measurement ID should not be confused with e.g. SSB beam index, CSI-RS configuration ID given in physical config dedicated IE.) This measurement ID is purely a ID pointing to an element in a list which in this case is list of information specific to a certain CSI-RS configuration in another cell.
Proposal 4 Each CSI-RS is from a UE perspective uniquely represented by a CSI-RS measurement ID similar to LTE MeasCSI-RS-Config-r12.
	Company
	Agree/disagree
	reasoning

	Nokia
	see the reasoning
	Regarding how the organization of object/report/quantity is done is better to be discussed in the RRM email discussion as we hope that we can have somewhat similar modeling regardless of RS resources used.

	Mediatek
	
	In our understanding, different sets of CSI-RS resources will be configured for both serving cell and neighbouring cells. In MO configuration, each set of CSI-RS resources will be associated to a physical cell ID. If the understanding is correct, each CSI-RS is uniquely presented by a physical cell ID+ CSI RS ID. So the same CSI-RS ID can be used by different cells. 

	
	
	Difference is that CSI-RS reources are configured and SSB is not, so that is the main reason for the need if this ID. Even UEs in same cell may get different ID values for the same physical CSI-RS resource in their respective configurations. These ID values are like RRM meas IDs, UE specific and configuration specific for the purpose to link report to resource. Similarly here, these are just a tool and we should not demand network coordination or make other limitations for using identification numbers in different configurations (it is a number for a list element simply).

	Samsung
	Disagree
	As Nokia commented, we thinkthis discussion is more related with RRM measurement ID and not sure what is the difference of CSI-RS compared with NR-SS. 

	Qualcomm
	
	We share the similar view as Nokia/Samsung.Whether this CSI-RS measurement ID is necessary could be discussed after the RRM discussion is clear.

	Intel
	
	The proposal is unclear to us. It seems like it is proposing a unique CSI-RS ID in addition to cell ID. If this is the case, we agree with Media Tek that cell ID+CSI-RS is already unique to the UE, it doesn’t have to be unique across cell.

	LG
	
	Same view with QC.

	OPPO
	
	We also don't understand the motivation of this CSI-RS measurement ID, because CSI-RS ID + cell ID could cover all cases for the UE.

	vivo
	
	We tend to agree with MTK that each CSI RS would be unique of a certain cell ID. Maybe we can revisited it after the RRM discussion if still needed then.


In addition to parameters found in Table 2, UE needs information of the time and frequency location on the CSI-RS to be measured. IN LTE, CSI-RS is wideband and in measConfig UE is given offset in subframes from the DRS burst, highlitedbluein MeasCSI-RS-Config-r12. In NR, both frequency and time location of the CSI-RS resource should be given
Proposal 5 For CSI-RS RRM measurements, network givesfrequency and time location of the CSI-RS resource in the NR RRM measurement configuration for CSI-RS.
	Company
	Agree/disagree
	reasoning

	Nokia
	
	See answer on proposal 3 – this is already agreed in RAN1 but missing in the excel in addition to few other parameters.

	Mediatek
	Agree
	The reference and the offset for frequency and time location need to be configured. FFS which can be used as the position reference for CSI-RS. 

	Ericsson
	
	We should have these, hopefully RAN1 will provide.

	Samsung
	Agree
	The resource configuration of CSI-RS is required for measurement, as RAN1 agreed already.

	Qualcomm
	Agree
	It is aligned with agreements in RAN1-NR-AH June:
· Configurable CSI-RS time/frequency resource (as already agreed)

· CSI-RS design including RE mapping and density for beam management is assumed as baseline

	Intel
	Agree
	

	LG
	Agree
	This is already agreed in RAN1

	OPPO
	Agree
	This is obvious.

	vivo
	Agree
	


Summary for CSI-RS configuration:

Wait for further RAN1 input to agree on details.

Proposed conclusion for the 99#31 email discussion:

Proposal 6 Adopt the ANS1 TP as baseline for further discussions for RSInfo in MO.

RAN1 has not converged but also RAN2 has open issues e.g. for multiple SSBs per carrier and multiple BWPs. This is proposal for baseline ASN1. Which assumes single SSB/single BWP per carrier as per current RAN2 agreements, structure may change after more agreements reached.

-------------------start of TP-----------------------

MeasObjectNR ::=




SEQUENCE {


carrierFreq






ARFCN-ValueNR,

--RS configuration e.g. SMTC window, CSI-RS resource, etc.


rsInfo







RSInfo,
--here all other parameters as per RRM TP
}
RSInfo ::=      SEQUENCE {


-- First timing configuration 


ssb-MeasurementTimingConfiguration1

SSB-MeasurementTimingConfiguration









OPTIONAL,


-- Second timing configuration (if present, it must have the same offset and duration as ssb-MeasurementTimingConfiguration1)


ssb-MeasurementTimingConfiguration2 
SSB-MeasurementTimingConfiguration









OPTIONAL,
-- Cond IntraFreq


ssbPresence







CHOICE {


present








SEQUENCE {



frequencyOffset






TYPE_FFS!
-- FFS: How to give offset and timing if there are multiple SSBs on a carrier, or coding details details of the offset 


},



notPresent







SEQUENCE {

-- FFS: How to inform the UE where else to find the SSB. FFS whether to indicate here a carrier or a cell ID or multiple cell IDs



},


}


-- CSI-RS resources to be used for for CSI-RS based RRM measurements


csi-rs-ResourceConfig-Mobility


SEQUENCE (SIZE (1..maxNrofCSI-RS-Resources))
OF CSI-RS-ResourceConfig-Mobility
OPTIONAL -- Need N




-- Indicates whether the UE can utilize serving cell timing to derive the index of SS block transmitted by neighbour cell:


useServingCellTimingForSync



BOOLEAN,

}










-- A measurement timing configuration

SSB-MeasurementTimingConfiguration ::= 
CHOICE {

-- SMTC1





SEQUENCE {


-- Timing (periodicity and offset) of the half frames for receptions of SS/PBCH blocks for SMTC-Config:



ssb-Timing







TYPE_FFS!,



-- Duration of the half frames for SMTC-Config:



ssb-Duration






TYPE_FFS!



},

--SMTC2






SEQUENCE {



-- Periodicity for second SMTC config



periodicty






TYPE_FFS!,


-- PCIs that are known to follow this SMTC.



pci-List







SEQUENCE (SIZE (1..maxNrofPCIsPerSMTC)) OF PhysicalCellId

OPTIONAL



}


}
}

CSI-RS-ResourceConfig-Mobility ::= 

SEQUENCE {


csi-rs-ResourceId





CSI-RS-ResourceId,


cellId








PhysicalCellId,


-- subcarrier spacing of CSI-RS. It can take the same values available also for the data channels and for SSB


subcarrierSpacing





SubcarrierSpacing,


-- Contains periodicity and slot offset for periodic/semi-persistent CSI-RS (see 38.211, section x.x.x.x) 


slotConfigPeriodicity




ENUMERATED {sf5, sf10, sf20, sf40, [sf80, sf160]},


slotConfigOffset





INTEGER (0..XX),


-- Number of ports for CSI-RS (see 38.211, section x.x.x.x)


nrofAntennaPorts





ENUMERATED{X,...},


-- Resource Element mapping pattern for CSI-RS (see 38.211, section x.x.x.x)


resourceElementMappingPattern


TYPE_FFS!,


-- ADD DESCRIPTION (see 38.211, section x.x.x.x)


csi-rs-TransmissionBW




ENUMERATED {x,y,z, ...},


-- ADD DESCRIPTION (see 38.215, section x.x.x.x)


csi-rs-MeasurementBW




ENUMERATED {x,y,z, ...},


-- ADD DESCRIPTION (see 38.211, section x.x.x.x)


sequenceGenerationConfig



TYPE_FFS!

}
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