
3GPP TSG-RAN WG4 Meeting #88-Bis	R4-1812497
Chengdu, China, 8th- 12th October, 2018
	CR-Form-v11.2

	CHANGE REQUEST

	

	
	38.133
	CR
	CRNum
	rev
	-
	Current version:
	15.3.0
	

	

	For HELP on using this form: comprehensive instructions can be found at 
http://www.3gpp.org/Change-Requests.

	



	Proposed change affects:
	UICC apps
	
	ME
	X
	Radio Access Network
	
	Core Network
	



	

	Title:	
	CR on TS38.133 carrier-specific scaling factor for multiple measurement objects (section 9.1.5)

	
	

	Source to WG:
	Mediatek Inc.

	Source to TSG:
	R4

	
	

	Work item code:
	NR_NewRAT-Core
	
	Date:
	2018-28-09

	
	
	
	
	

	Category:
	F
	
	Release:
	Rel-15

	
	Use one of the following categories:
F  (correction)
A  (mirror corresponding to a change in an earlier release)
B  (addition of feature), 
C  (functional modification of feature)
D  (editorial modification)
Detailed explanations of the above categories can
be found in 3GPP TR 21.900.
	[bookmark: OLE_LINK1]Use one of the following releases:
Rel-8	(Release 8)
Rel-9	(Release 9)
Rel-10	(Release 10)
Rel-11	(Release 11)
Rel-12	(Release 12)
Rel-13	(Release 13)
Rel-14	(Release 14)
Rel-15	(Release 15)
Rel-16	(Release 16)

	
	

	Reason for change:
	Scaling of requierments is not specified when multiple measurement objects are configured to be measured.

	
	

	Summary of change:
	1. Parameters CSFoutside_gap_i and CSFwithin_gap_i for the measurements conducted outside measurement gaps and within measurement gaps are added, respectively.
2. Specify the conditions to apply CSFoutside_gap_i and CSFwithin_gap_i.
3. Add the calculation of CSFwithin_gap_i.

	
	

	Consequences if not approved:
	Requierments for multiple layers will not be specified. Specificaton could be misunderstood as meaning that the single layer requirements apply no matter how many layers are configured.

	
	

	Clauses affected:
	New 9.1.5

	
	

	
	Y
	N
	
	

	Other specs
	
	X
	 Other core specifications	
	TS/TR ... CR ... 

	affected:
	
	X
	 Test specifications
	TS/TR ... CR ... 

	(show related CRs)
	
	X
	 O&M Specifications
	TS/TR ... CR ... 

	
	

	Other comments:
	



Page 1


[bookmark: _Toc290330930][bookmark: _Toc290330802][bookmark: _Toc216859951][bookmark: _Toc383690639][bookmark: _Toc518764158][bookmark: _Toc520237506][bookmark: _Toc503256114][bookmark: _Toc507712531]------------------------------------------------------- Beginning of Change ------------------------------------------------------------
9.1.5	Carrier-specific scaling factor 
This clause specifies the derivation of CSF values, which scale the measurement delay requirements given in Section 9.2, 9.3 and 9.4 when UE is configured to monitor multiple frequency layers. The CSF values are categorized into CSFoutside_gap_i and CSFwithin_gap_i, for the measurements conducted outside measurement gaps and within measurement gaps, respectively.
 
9.1.5.1	Monitoring of multiple layers outside gaps
The carrier-specific scaling factor CSFoutside_gap_i for frequency layer i derived in this chapter is applied to following measurement types:
-	Intra-frequency measurement with no measurement gap, and none of the SMTC occasions of this intra-frequency layer are overlapped by the measurement gap. 
-	Intra-frequency measurement with no measurement gap, and part of the SMTC occasions of this intra-frequency layer are overlapped by the measurement gap. 
UE is expected to conduct the measurement of this frequency layer i only outside the measurement gaps. 

9.1.5.1.1	NSA mode: non-gap based carrier-specific scaling factor
Editor’s note: For UE configured with the E-UTRA-NR dual connectivity operation, the carrier-specific scaling factor CSFoutside_gap_i will be specified based on the following table.
For FR1, CSFoutside_gap_i =1 for measurements on frequencies corresponding to PSCell, and CSFoutside_gap_i =number of configured SCells for measurements on frequencies corresponding to FR1 only SCells
	Editor’s note : CSFoutside_gap_i  for SCells on FR1 assumes that all Scell SMTC are overlapping(definition FFS). CSFoutside_gap_i  definition may be  revised for non overlapping Scell SMTCs.
Editor’s note: CSFoutside_gap_i is FFS if any FR2 serving cells are configured

9.1.5.1.2	SA mode: non-gap based carrier-specific scaling factor
Editor’s note: For UE configured with the NR SA operation, the carrier-specific scaling factor CSFoutside_gap_i will be specified based on the following table.
For FR1, CSFoutside_gap_i =1 for measurements on frequencies corresponding to PCell, and CSFoutside_gap_i =number of configured SCells for measurements on frequencies corresponding to FR1 only SCells
	Editor’s note : CSFoutside_gap_i  for SCells on FR1 assumes that all Scell SMTC are overlapping(definition FFS). CSFoutside_gap_i  definition may be  revised for non overlapping Scell SMTCs.
Editor’s note: CSFoutside_gap_i is FFS if any FR2 serving cells are configured

9.1.5.2	Monitoring of multiple layers within gaps
The carrier-specific scaling factor CSFwithin_gap_i for frequency layer i derived in this chapter is applied to following measurement type:
-	Inter-frequency measurement or inter-RAT measurement. 
-	Intra-frequency measurement with measurement gap. 
-	Intra-frequency measurement with no measurement gap, and all of the SMTC occasions of this intra-frequency layer are overlapped by the measurement gap. 
UE is expected to conduct the measurement of this frequency layer i only within the measurement gaps.

9.1.5.2.1	NSA mode: gap based carrier-specific scaling factor
For UE configured with the E-UTRA-NR dual connectivity operation, the effective total number of frequencies being monitored is N’freq, NSA, which is defined as:
N’freq, NSA = Nfreq, NSA + Nfreq, NSA, gap_based_intra-freq,
where
Nfreq, NSA is defined in Section 9.1.3.1.
Nfreq, NSA, gap_based_intra-freq is the number of NR intra-frequency carriers being monitored within the measurement gap 
The scaling value CSFwithin_gap_i below have been derived without considering the BSIC verification of GSM inter-RAT carriers or the phase for BSIC initial search.

For UE which supports and is configured with per FR gap, CSFwithin_gap_i is defined on a per frequency range basis, considering the gap pattern and carriers configured in the relevant frequency range. For UE which is configured with per UE gap, CSFwithin_gap_i is defined considering the per UE gap pattern and all configured carriers.
Considering that there are N'freq,NSA carriers to be measured, denote each carrier with index i where i={0…N’freq,NSA-1}
Determine the gap utilization reputation period G
	G=max(MGRP, SMTC period0, … SMTC periodi , PRS period1,…)) 
Let J= G/MGRP, and denote each gap in the period G with index j where j={0,…, -1}
For each carrier i, and each gap j, determine if the carrier i is a candidate to be measured in the measurement gap j, considering its SMTC configuration. 
An NR carrier is a candidate to be measured if its SMTC occasion at least partially coincides in time with the considered measurement gap excluding RF switching time.
The result of this determination is
	 if carrier i is a candidate to be measured in gap j
	 otherwise
For each measurement gap, count the number of competing measurement objects according to
	
If measGapSharingScheme is not “Equal splitting”, for each measurement gap, count the number of competing intra-frequency measurement objects according to 
	 
	 

For each measurement gap j and each carrier i, compute the assumed measurement scaling factor according to the following 
(1) If λi,j=1 and carrier i involves an LTE RSTD measurement [or GSM BSIC verification measurement] with periodicity Tprs larger than largest configured NR SMTC periodicity then 
		 and  for all k≠i, and 
     do not evaluate rules (2), (3), (4) and (5), for gap j. 
(2) If , measGapSharingScheme is not “Equal splitting” and and , and carrier i is an intra-frequency measurement object then   
    , where .
(3) If , measGapSharingScheme is not “Equal splitting” and and , and carrier i is an inter-frequency/inter-RAT measurement object then  
     , where .
(4) If  and measGapSharingScheme is “Equal splitting” then
     , where .
(5) If   then  
            .

For each carrier i, compute the total number of measurement opportunities according to
	
The scaling factor for carrier i is then determined according to
 	


9.1.5.2.2	SA mode: gap based carrier-specific scaling factor
[bookmark: _Toc507712533]For UE configured with the NR SA operation, the effective total number of frequencies is N’freq, SA, which is defined as:
N’freq, SA = Nfreq, SA + Nfreq, SA, gap_based_intra-freq,
where
	Nfreq, SA is defined in Section 9.1.3.1a.
Nfreq, SA, gap_based_intra-freq is the number of NR intra-frequency carriers being monitored within the measurement gap 
For UE which supports and is configured with per FR gap, CSFwithin_gap_i is defined on a per frequency range basis, considering the gap pattern and carriers configured in the relevant frequency range. For UE which is configured with per UE gap, CSFwithin_gap_i is defined considering the per UE gap pattern and all configured carriers.
Considering that there are N’freq,SA carriers to be measured, denote each carrier with index i where i={0…N’freq,SA-1}
Determine the gap utilization reputation period G
	G=max(MGRP, SMTC period0, … SMTC periodi , PRS period1,…)) 
Let J= G/MGRP, and denote each gap in the period G with index j where j={0,…, -1}
For each carrier i, and each gap j, determine if the carrier i is a candidate to be measured in the measurement gap j, considering its SMTC configuration. 
An NR carrier is a candidate to be measured if its SMTC occasion at least partially coincides in time with the considered measurement gap excluding RF switching time.

The result of this determination is
	 if carrier i is a candidate to be measured in gap j
	 otherwise
For each measurement gap, count the number of competing measurement objects according to
	
If measGapSharingScheme is not “Equal splitting”, for each measurement gap, count the number of competing intra-frequency measurement objects according to 
	
	
	

For each measurement gap j and each carrier i, compute the assumed measurement scaling factor according to the following 
(1) If λi,j=1 and carrier i involves an LTE RSTD measurement with periodicity Tprs larger than largest configured NR SMTC periodicity then 
		 and  for all k≠i, and 
     do not evaluate rules (2), (3), (4) and (5), for gap j. 
(2) If , measGapSharingScheme is not “Equal splitting” and and , and carrier i is an intra-frequency measurement object then   
     , where .
(3) If , measGapSharingScheme is not “Equal splitting” and and , and carrier i is an inter-frequency/inter-RAT measurement object then  
     , where .
(4) If  and measGapSharingScheme is “Equal splitting” then
     , where .
(5) If   then  
            .

For each carrier i, compute the total number of measurement opportunities according to
	
The scaling factor for carrier i is then determined according to
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