3GPP TSG-RAN WG4 Meeting #87
R4-1807957
Busan, Korea, 21 – 25 May, 2018
Title: 




Ad hoc minutes for NR RRM measurement requirements
Source: 
Ericsson
Agenda item:
a.b.c.d
Document for:
Approval
1. Clarification on useServingCellTimingForSync
	R4-1806545
	Clarification on useServingCellTimingForSync
	MediaTek inc., NTT DOCOMO


Observation 1: The original RAN1 intention of introducing useServingCellTimingForSync was to ease UE’s effort on decoding the PBCH of neighboring cell during measurement
Observation 2: The signaling useServingCellTimingForSync was later used by RAN4 for the requirement of scheduling availability with the implication of synchronization level for cells in the same frequency layer.
Proposal 1: When useServingCellTimingForSync is indicated, UE assume frame boundary alignment (including half frame/subframe/slot boundary alignment) across cells on the same frequency carrier within a tolerance of half OFDM symbol duration.
Proposal 2: Send an LS to RAN2 to update the definition of useServingCellTimingForSync, based on RAN4 agreement.
Discussion

Docomo : Support proposal to use MRTD for the requirements and revise scheduling availability requirements for 60kHz on FR1

Nokia : RAN1 has made decisions on useServingCellTimingForSync, do those impact this duscssion?

Mediatek : RAN1 agreement is that for intrafrequency SPI can be used, for interfreq there is no serving cell so once any cell is known it can be used for all the others on that frequency

Intel: RAN1 agreement OK, which requirement does the agreement refer to

Docomo : We refer to 33us for FR1 and 8us for FR2, that’s why we need to revise FR1 and 60kHz scheduling availability

Erricsson : MRTD for CA is under discussion,

Docomo  do we need to refer to EN-DC or CA?

It is for CA case

ZTE : Scheduling availability is related to EN-DC why do we apply CA MRTD to that?

Docomo : useServingCellTimingForSync refers to time difference at receiver between serving cell and neighbour, MRTD also considers reception timing from different locations. We are discussing receive time difference tolerance.
Intel : What about cell phase time difference?

Intel cell 1 on PCC, cell 2 on SCC, which are 33us apart, then cell 3 is 3us away

Docomo : RAN1 agreed that useServingCellTimingForSync is on one carrier. 

Huawei : CA MRTD is not agreed yet, so not sure if we can agree yet to reuse CA MRTD 

Intel: Beamsweep on one frequency may have impact

Docomo : For the tolerance value we do not need to consider this, we can use MRTD, but it will impact the scheduling availability.

Qualcomm : Think 33us is too large value, UE will not be measuring cell 10km away

Docomo : We are not discussing whether UE is required to measure 10kmm distant cell, we are discussing the definition of useServingCellTimingForSync, want to ensure that time difference is confined within 1 symbol in baseband 
Chair : Capture in 38.300 or 38.133 
Mtek : Impact on 38.331?

Docomo : 331 will describe the functional desription eg frame boundary alignment , SFN alignment etc but not tolerance level

Mtek : Still inform RAN2?

Mtek : What about SFN alignment?

Docomo : 3 options – half frame alignment, frame alignment, or SFN number alignment. Docomo view is to have SFN alignment since it provides benefit in handover to avoid SFN decoding for RACH occasion determination. No benefit to SFN offset or half frame offset since NR provides flexible operation in terms of timing 
Samsung Mtek, : Support DCM proposal

ZTE : Can’t conclude this from RAN1 agreement that it is half frame alignment. 

Docomo : RAN1 does say half frame is the minimum and it is up to RAN4 to define the reqirement for useServingCellTimingForSync
ZTE : If half frame shifting is precluded half radio frame indication in RMSI becomes useless

DCM: Half frame indicates where SSB can be put. It still has meaning and is also needed for async carriers.

Huawei: UE doesn’t need to read SSB index or decode RMSI to get SFN if there is alignment, so it tightens requirements

DCM : At least the MIB reading can be omitted. Whether we tighten the requirements is a separate discussion. 

ZTE : Need to understand target carrier

Agreements

use [MRTD] the tolerance of useServingCellTimingForSync and revise scheduling availability requirements if necessary
Outcome of discussion will be captured in 38.133, and LS informing RAN2 thhat this has been done will be sent
Frame boundary is aligned and Same SFN number is used in all cells on the same carrier is assumed if useServingCellTimingForSync=TURE for the carrier
2. RX beamforming in intrafrequency FR2 requirements 

	R4-1806233
	Discussion on for intrafrequency FR2 measurements considering UE RX beamforming
	Ericsson

	R4-1806271
	On Cell Identification Requirements without Gap
	Intel Corporation

	R4-1806349
	Discussion on intra-frequency measurement without gap requirements
	Intel Corporation

	R4-1806638
	Remaining issues for intra-frequency measurement
	Nokia, Nokia Shanghai Bell

	R4-1806838
	Discussion on RRM core requirements with Rx beamforming in FR2
	LG Electronics Inc.

	R4-1807056
	RRM Requirements for FR2
	Qualcomm Incorporated

	R4-1807270
	Discussion on open issues on SSB intra-frequency measurement without gap
	Huawei, HiSilicon


· N1 and N3 values N1=N3
· Option 1:4

· Option 2:8

· N2 value
· 
· Option 2: N2=2

· Option 3: N2=N1 as chosen above

Discussion
· N1 and N3 values where N1=N3

· Option 1:4 ZTE, Mediatek, Nokia, Qualcomm, Ericsson, Docomo

· Option 2:8 Huawei, LG, Intel

· N2 value
· Option 2: N2=2 Ericsson, ZTE, Docomo, Samsung, Nokia

· Option 3: N2=N1 as chosen above: Huawei, Mediatek

N1/N3

Huawei : Suggest option 2 for N1 and N3. Suggest option 3 for N2

Ericsson  Support option 1 for N1/N3 and O2 for N2

LG : Difficult to compromise, can we take both, preference of option 2 if we agree one number
ZTE : Support option 1

Samsung: No strong view

Intel : Option 2

DCM Option 1, for LG if we assume two values, how does network use this. Will NW have to assume the worst case 
Mtek Option 1

Qualcomm : Option 1. 

Nokia : Option 1, N=4

Intel : Number determines the SNR condition, if UE has less RX beams it will take longer, simulations are based on 8 beams

Huawei : In link level simulations, SNR is at the baseband input

LG : Precoder RX beam number is already reported to network. This number can be up to 8, this is already defined. This is not the real number of RX beams in UE, can be >8 

Samsung:Which spec is this? 

Mtek : 331, but this is for data reception, not RRM, it is a MIMO parameter.

LG : Also for beam management and CSI-RS. 

Mtek : Still not for L3 measurement. 

LG : Not separate, this is the UE preferred number of RX beams

Mediatek : This was not decided by RRM or mobility sessions in RAN1

Qualcomm: UE has to satisfy the mobility requirements, number of beams needed to do that is a design tradeoff. 

N2
Huawei : Suggest option 3 for N2

Ericsson  O2 for N2

ZTE : Support option 2

Samsung : Propose to remove option 1, if we agree useservingcelltiming can be used and is true in FR2 then number of identified cells is not valid in FR2

Intel: OK to remove option 1 

Docomo option 2. For L
Samsung O2

Mtek : Option 3

Nokia : Option 2

3. Requirements for multiple SCells 

	R4-1806231
	Discussion on intrafrequency measurement requirements with deactivated SCells
	Ericsson

	R4-1806349
	Discussion on intra-frequency measurement without gap requirements
	Intel Corporation

	R4-1806638
	Remaining issues for intra-frequency measurement
	Nokia, Nokia Shanghai Bell

	R4-1807271
	Discussion on SSB intra-frequency measurement for NR CA
	Huawei, HiSilicon


Measurements of PCell/PSCell (previous agreement is Kca = 1, for the target frequency layer with NR PCell and NR PSCell.

· Measurements of SCell layers
· Number of baseband searcher equivalents to assume

· Option 1: 1 additional searcher equivalent (2 searchers)
· Option 2: More than 1 additional searcher equivalent  (1+N searchers)
Discussion

Intel : Think number of searchers is per

Qualcomm : For FR1 to FR2 there is 8x increase in SSB bandwidth, so can’t assume 2 searchers for everything. That’s why we propose to do the search on one carrier There are also up to 64 beams

Chair : What about RSRQ on the other carriers

Qualcomm  More straightforward, because timing can be used. PSS correlation drives the requirements. 

Qualcomm : View is that FR1 and FR2 can have separate searchers, FR2 is the one with high throughput. 

Intel: Implementation dependent, from baseband perspective there is commonality. Searcher can be reused for both FR Shouldn’t precelude certain implementations. OK also to have separate searcher for FR1. 

Huawei : Cannot agree to assume 2 searcher for FR2

Intel : How can we meet Kca=1 agreement for PCell/PScell from last meeting

Huawei : To meet that, UE cannot measure SCCs. All SMTCs are PCell or PSCell

Huawei : Measurement on SCC can be ignored if all the SMTCs are fully overlapped with SMTC on PCEll or PSCell, otherwise we may need to revisit the agreement on Kca=1 if we want UE to mesure these

Mediatek : option 2 works with one of the options in measurement capabilities discussion.

· FR1

· FR2

· Option 1: 1 additional searcher equivalent (2 searchers) with the understanding that measurement capability discussion will continue and the outcome may be that UE is not required to measure more than one beam on more than 1 frequency on FR2

· Option 2 : No additional searcher (1 searcher)

· Option 3: Share searcher between PCC and all SCCs (revisit Kca=1)

· FR1+FR2 CA

Agreements

· FR1 only operation

· Option 1: 1 additional searcher equivalent (2 searchers)
· FR2 only
4. AGC for interfrequency measurements 
	R4-1806249
	AGC for inter-frequency measurements
	Ericsson

	R4-1807275
	Discussion on SSB based inter-frequency measurement requirements in NR
	Huawei, HiSilicon


· Number of additional SMTC period(s) need for inter-frequency measurement period and PSS/SSS search

· Option 1: 1 SMTC period for PSS/SSS sync and 1 SMTC for measurement period and 1 for time index reading
· Option 2: 3 SMTC periods in PSS / SSS
· Option 3: multiple cell search time by factor of 2

Discussion
Mediatek : Additional AGC is needed for measurement, PSS/SSS and index reading does not need accurate AGC setting but measurement need good AGC to get accuracy at  high SNR

Huawei: Need to check

Agreements

Compromise proposal subject to further checking this week : 0 SMTC period for PSS/SSS sync and 3 SMTC for measurement period and 0 for time index reading
5. Requirements with multiple measurement objects with different SMTC in gap 

	R4-1806234
	Further aspects of measurement gap design for NR. Multiple layers
	Ericsson

	R4-1806350
	Discussion on inter-frequency measurement requirements
	Intel Corporation

	R4-1806476
	Investigation of four alternatives and finalizing requirements of inter-frequency measurement
	MediaTek (Shenzhen) Inc.

	R4-1806641
	Discussion on inter-frequency measurement requirements
	Nokia, Nokia Shanghai Bell

	R4-1807276
	Discussion on the impacts of the methodology of defining inter-frequency measurement requirements
	Huawei, HiSilicon
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Related topics

· SMTC type A/B and MG full collision

· Gap sharing between intra type C and type D

Option 1 : Alt 2

Option 2 : Alt 2bis (Intel)

Option 3 Alt 3 
Option 4 Alt 3 with ceil() (exact details FFS) and 1 additional sample (AGC not considered yet here)

Nokia : Want to discuss where to put ceil() function, agree on issue
Intel : Concern on measurement order for option 3,4. 
Intel : Want to avoid imposing a measurement order

Chair : Intention was average measurement effort, we do not assume a measurement order
Huawei : Think measurement flexibility is important, in LTE there are 12 samples in 480ms, so more samples for interfrequency.

Option 1 Huawei
Option 2 : Intel

Option 3 : E///, Nokia, ZTE, DCM

Opption 4 : E/// Nokia, ZTE, DCM

Discussion : How to handle gap sharing with chosen altenrative
6. RLM and SMTC measurements outside gap

	R4-1806475
	Discussion on intra-frequency measurement requirement
	MediaTek (Shenzhen) Inc.

	R4-1806645
	Remaining issues on SSB based RLM  
	Nokia, Nokia Shanghai Bell

	R4-1807306
	Discussion on collision issue among RLM-RS SMTC and measurement gap
	Huawei, HiSilicon

	R4-1806554
	On SSB-based RLM in NR
	Ericsson

	R4-1806556
	On sharing parameter for SSB-based RLM and intra-frequency RRM
	Ericsson


Option 1: Introduce a configurable sharing parameter between RLM and intra-frequency measurements when RLM SSB and SMTC fully overlap.
Option 2: For FR2, the time sharing factor between RLM and intra-frequency measurement for the case of full overlapped RLM-RS and SMTC is fixed as 50%.
7. DRX configuration on MN and SN

	R4-1806638
	Remaining issues for intra-frequency measurement
	Nokia, Nokia Shanghai Bell


Proposal 2: In EN-DC, the DRX requirements are determined by the DRX configuration in the configuring node.
8. DRX delay requirements for inter-f measurement 

	R4-1807275
	Discussion on SSB based inter-frequency measurement requirements in NR
	Huawei, HiSilicon


Proposal 2: When DRX cycle is no longer than 160ms, the inter-frequency measurement requirements for non-DRX are reused.

Proposal 3: When DRX cycle is longer than 160ms, the inter-frequency measurement requirements for DRX are scaled by the number of total monitored carriers.

Proposal 4: In DRX case, the measurements delay requirements for NR inter-frequency carrier #i could be defined as Table 3.

Table 3: SSB inter-frequency measurement requirements for DRX
	Time period
	Frequency range
	DRX cycle
	Requirements

	PSS/SSS detection
	FR1
	≤ 160ms
	Non-DRX requirements are reused

	
	
	> 160ms
	[5+3] × DRX cycle ×
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	FR2
	≤ 160ms
	Non-DRX requirements are reused

	
	
	> 160ms
	[5+3] × N1 ×DRX cycle ×
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	SSB index detection
	FR1
	≤ 160ms
	Non-DRX requirements are reused

	
	
	> 160ms
	[3] ×DRX cycle ×
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	FR2
	≤ 160ms
	Non-DRX requirements are reused

	
	
	> 160ms
	[5] × N2×DRX cycle ×
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	Measurement period
	FR1
	≤ 160ms
	Non-DRX requirements are reused

	
	
	> 160ms
	[5] ×DRX cycle ×
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	FR2
	≤ 160ms
	Non-DRX requirements are reused

	
	
	> 160ms
	[5] × N3×DRX cycle ×
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Where, 
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N

is the number of all monitored carriers by UE when per-UE measurement gap is configured. 
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 is the number of all monitored carriers within corresponding frequency range when per-FR measurement gap is configured.

9. Misalignment of SMTC for type A/B measurement and MG
	R4-1807319
	Discussion on the misalignment of SMTC for type A/B measurement and MG
	Huawei, HiSilicon


Observation 1: misalignment of SMTC and MG is likely to happen. 
Proposal 1：NW is responsible to ensure that a SMTC is fully covered by the effective measurement time of MG when this SMTC is overlapped with MG. No requirement is defined for misaligned case. 
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