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1. Introduction
At last RAN2#70bis meeting in Stockholm, the SI-reading based ANRF scheme was proposed by several companies; however, the analysis of its associated specification impacts were not touched yet in details, so that operators may not have got the full image of its complexity. In this contribution, we shall make detailed analysis about specs. impacts of SI-reading based ANRF scheme, especially the impacts on the messages “Measurement Control” and “Measurement Report”. Following analysis will focus on FDD mode, and the corresponding affected TDD parts can be envisaged in the same way.
2. Discussion
As pointed out in [1], the SI-reading based ANRF scheme consists of two essential parts:

Part 1: Physical measurement of detected set cells.
Part 2: SI-reading of indicated neighbour cells.
Depending on different use cases, Part 1 and Part 2 will introduce different specs. impacts to “dedicated measurement control” and “measurement report”, where the configuration of former determines the outcome of latter. Hereafter we shall try to capture these potential specs. impacts and summarize them in table at the end of this paper. Note: In below, the green highlighted part means already supported by current specs. , and the yellow highlighted part means proposed additions or extensions to current specs. For simplicity, the proposed procedural texts are not presented in this paper.
2.1 Intra-frequency case
Part 1 impacts: According to current Specs. , RNC has already enabled UE to measure and report detected set cell in intra-frequency with following key IEs. (Not list all relevant IEs!)
Reporting Cell Status: RNC indicates UE to measure and report intra-frequency detected set cell.
	>Report cells within detected set on used frequency
	
	
	
	This choice is not valid for inter-RAT or inter-frequency measurements

	>>Maximum number of reported cells
	MP
	
	Integer(1..6)
	


Intra-frequency Measurement Quantity: RNC indicates UE what quantity to be measured for intra-frequency detected set cell.
	CHOICE mode
	MP
	
	
	

	>FDD
	
	
	
	

	>>Measurement quantity
	MP
	
	Enumerated(CPICH Ec/N0, CPICH RSCP, Pathloss) 
	


Intra-frequency Reporting Quantity: RNC indicates UE what quantity to be reported for intra-frequency detected set cell.
	Reporting quantities for detected set cells
	OP
	
	Cell reporting quantities 10.3.7.5
	


Intra-frequency Measurement Reporting Criteria: RNC indicates UE whether detected set cell should trigger event or not. .
	>Triggering condition 2
	CV–clause 6
	
	Enumerated(Active set cells, Monitored set cells, Active set cells and monitored set cells, Detected set cells, Detected set cells and monitored set cells)
	Indicates which cells can trigger the event
	

	
	CV-clause 10
	
	
	
	REL-5


Intra-frequency Measured Results List: UE reports measured results of intra-frequency detected set cell. 
	Intra-frequency measurement results
	OP
	1 to <  maxCellMeas>
	
	
	

	>Cell measured results
	MP
	
	Cell measured results 10.3.7.3
	Only cells for which all reporting quantities are available should be included.
	


Part 2 impacts: According to current Specs. , RNC has already enabled UE to SI-reading of indicated neighbour cell in intra-frequency with following key IEs. (Not list all relevant IEs!) 
Intra-frequency SI Acquisition: If this IE is reused for ANRF, procedural text should be extended for macro cells, in addition, RNC should indicate UE whether additional L2 info is required. Note: the additional L2 info will be specified and informed by RAN3. 
	CHOICE mode
	MP
	
	
	
	REL-9

	>FDD
	
	
	
	
	REL-9

	>>Intra-frequency SI acquisition Info
	MD
	1 to <maxSIrequest>
	
	Absence of this IE implies that UE should perform SI acquisition for all PSC ranges specified in the "CSG Intra-frequency cell info" IE. It is FFS if the UE is at minimum required to acquire the SI of the strongest PSC in those configured PSC ranges. 
	REL-9

	>>>Primary Scrambling Code
	MP
	
	Primary CPICH info 10.3.6.60
	
	REL-9

	Additional L2 info requirement
	OP
	
	Enumerated (required)
	
	REL-10

	
	
	
	
	
	

	
	
	
	
	
	


Cell Measured Results: For ANRF purpose, UE should report additional L2 info as required by RNC.
	Cell Identity
	OP
	
	Cell Identity 10.3.2.2
	
	

	CSG Identity
	CV-CSG
	
	CSG Identity 10.3.2.8
	
	REL-9

	CSG Member indication 
	CV-CSG
	
	Enumerated(member)
	
	REL-9

	Cell synchronisation information
	OP
	
	Cell synchronisation information 10.3.7.6
	
	

	Additional L2 info
	OP
	
	L2 info for ANRF purposes.
	
	REL-10


Based on above analysis, we can conclude that the SI-reading based ANRF scheme brings small amount of specs. impacts. Hence we make the first proposal:
Proposal 1: For Intra-frequency case, SI-reading based scheme is well suited for ANRF.

2.2 Inter-frequency case

Part 1 impacts: According to current Specs. , RNC can’t enable UE to measure and report detected set cell in inter-frequency with relevant IEs, hence measurement and report behaviours need to be extended and aligned with the intra-frequency case. We make following extension proposals:
Reporting Cell Status: For ANRF purpose, this IE needs to be extended for inter-frequency detected set cell. New sub-IE may be added as below:
	>Report cells within detected set on non-used frequency
	OP
	
	
	This choice is valid for inter-frequency measurements

	>>Maximum number of reported cells
	MP
	
	Integer(1..6)
	


Inter-frequency Measurement Quantity: RNC indicates UE what quantity to be measured for inter-frequency (detected set) cell, this IE may work as it is specified now.
Inter-frequency Reporting Quantity: RNC indicates UE what quantity to be reported for inter-frequency (detected set) cell. This IE should be extended and aligned with Intra-frequency Reporting Quantity. New sub-IE may be added as below.
	UTRA Carrier RSSI
	MP
	
	Boolean
	TRUE means report is requested.

	Frequency quality estimate
	MP
	
	Boolean
	TRUE means that report is requested.

This parameter is not used in this release and should be set to FALSE. It shall be ignored by the UE.

	Non frequency related cell reporting quantities
	MP
	
	Cell reporting quantities 10.3.7.5
	

	Reporting quantities for detected set cells
	OP
	
	Cell reporting quantities 10.3.7.5
	


Inter-frequency Measurement Reporting Criteria: RNC indicates UE whether detected set cell should trigger event or not. This IE needs to be extended for inter-frequency detected set cell and aligned with Intra-frequency Measurement Reporting Criteria. With extended Reporting Cell Status, no new IE is needed, this IE may work as it is specified now.
	 >Reporting cell status
	 OP
	 
	 Reporting cell status 10.3.7.61
	 
	 

	 >Parameters required for each non-used frequency
	 OP
	 1 to <maxFreq>
	 
	 In this release, the first listed threshold and W parameter shall apply to all non-used frequencies.
	 


Inter-frequency Measured Results List: this IE may work as it is specified now.
	>Inter-frequency cell measurement results
	OP
	1 to <maxCellMeas>
	
	Only cells for which all reporting quantities are available should be included.

	>>Cell measured results
	MP
	
	Cell measured results 10.3.7.3
	


Part 2 impacts: According to current Specs. , RNC has already enabled UE to SI-reading of indicated neighbour cell in inter-frequency with following key IEs. (Not list all relevant IEs!) 
Inter-frequency SI Acquisition: If this IE is reused for ANRF, procedural text should be extended for macro cells, in addition, RNC should indicate UE whether additional L2 info is required.
	Frequency info
	MP
	
	Frequency info 10.3.6.36
	
	REL-9

	CHOICE mode
	MP
	
	
	
	REL-9

	>FDD
	
	
	
	
	REL-9

	>>Primary Scrambling Code
	MP
	
	Primary CPICH info 10.3.6.60
	
	REL-9

	Additional L2 info requirement
	OP
	
	Enumerated (required)
	
	REL-10

	>TDD
	
	
	NULL
	
	REL-9


Cell Measured Results: For ANRF purpose, UE should report additional L2 info as required by RNC.
Based on above analysis, we can conclude that the SI-reading based scheme in inter-frequency case works in similar way as in intra-frequency case, and no much more specs. impact will be introduced if SI-reading based scheme is adopted for inter-frequency case. Hence we make the second proposal:
Proposal 2: For Inter-frequency case, SI-reading based scheme is well suited for ANRF.
2.3 UTRA->LTE case

Part 1 impacts: According to current Specs. , RNC has already enabled UE to measure and report detected set cell in UTRA->LTE with following key IEs. (Not list all relevant IEs!)
E-UTRA frequency list: RNC indicates UE to measure and report LTE (detected set) cell.
	New frequencies
	OP
	1 to <maxNumEUTRAFreqs>
	
	
	REL-8

	>E-UTRA carrier frequency
	MP
	
	Integer (0..65535)
	EARFCN of the downlink carrier frequency [64]
	REL-8

	>Measurement Bandwidth
	MD
	
	Enumerated (6, 15, 25, 50, 75, 100)
	Measurement bandwidth information common for all neighbouring cells on the carrier frequency. It is defined by the parameter Transmission Bandwidth Configuration, NRB [36.104]. The values indicate the number of resource blocks over which the UE could measure. Default value is 6.
	REL-8

	>Blacklisted cells list
	OP
	1 to <maxEUTRACellPerFreq>
	
	A list of blacklisted cells can be signalled per frequency
	REL-8

	>>Physical Cell identity
	MP
	
	Integer (0..503)
	
	REL-8


E-UTRA measured results: UE reports measured results of LTE (detected set) cell.
	E-UTRA measured results list
	MP
	1 to <maxReportedEUTRAFreqs>
	
	
	REL-8

	>E-UTRA Carrier Frequency
	MP
	
	Integer (0..65535)
	EARFCN of the downlink carrier frequency [64]
	REL-8

	>Measured E-UTRA cells
	MP
	1 to <maxReportedEUTRACellPerFreq>
	
	
	REL-8

	>>Physical Cell Identity
	MP
	
	Integer (0..503)
	
	REL-8


Part 2 impacts: According to current Specs. , RNC has already enabled UE to SI-reading of indicated neighbour cell in UTRA->LTE with following key IEs. (Not list all relevant IEs!) 
E-UTRA SI Acquisition: no change needed!
	E-UTRA carrier frequency
	MP
	
	Integer (0..65535)
	EARFCN of the downlink carrier frequency [64]
	REL-9

	Physical Cell identity
	MP
	
	Integer (0..503)
	
	REL-9


E-UTRA Results for SI Acquisition: no change needed!
	CGI-Info
	MP
	
	
	
	REL-9

	>PLMN Identity
	MP
	
	PLMN identity 10.3.1.11
	
	REL-9

	> Cell Identity
	MP
	
	Bit string (28)
	Formatted and coded according to [67]. The first/leftmost bit of the bit string contains the most significant bit of the Cell Identity.
	REL-9

	>Tracking Area Code
	MP
	
	Bit string (16)
	Setting specified in [67]. The first/leftmost bit of the bit string contains the most significant bit of the Tracking Area Code.
	REL-9

	 CSG Identity
	OP
	
	CSG Identity 10.3.2.8
	
	REL-9

	CSG Member indication
	OP
	
	Enumerated(member)
	
	REL-9


Based on above analysis, we can conclude that the SI-reading based scheme in UTRA->LTE case is supported by current specs., no specs. impact will be introduced if SI-reading based scheme is adopted for UTRA->LTE case. Hence we make the third proposal:
Proposal 3: For UTRA->LTE case, SI-reading based scheme is well suited for ANRF.
2.4 UTRA->GSM case

Part 1 impacts: According to current Specs. , RNC has already enabled UE to measure and report detected set cell in UTRA->GSM with following key IEs. (Not list all relevant IEs!), and it is proposed to extend the Reporting Cell Status for UTRA->GSM as well, New IE may be added as below. 

Reporting Cell Status: For ANRF purpose, this IE needs to be extended for GSM (detected set) cell.
	>Report cells within detected set in GSM
	OP
	
	
	This choice is valid for UTRA->GSM measurements

	>>Maximum number of reported cells
	MP
	
	Integer(1..6)
	


Inter-RAT Measurement Quantity: RNC indicates UE what quantity to be measured for GSM (detected set) cell, this IE may work as it is specified now.
	CHOICE system
	MP
	
	
	

	>GSM
	
	
	
	

	>>Measurement quantity
	MP
	
	Enumerated (GSM Carrier RSSI)
	

	>>Filter coefficient
	MP
	
	Filter coefficient 10.3.7.9
	

	>>BSIC verification required
	MP
	
	Enumerated (required, not required)
	


Inter-RAT Reporting Quantity: RNC indicates UE what quantity to be reported for GSM (detected set) cell, this IE may work as it is specified now.
	CHOICE system
	MP
	
	
	
	

	>GSM
	
	
	
	
	

	>>GSM Carrier RSSI Reporting indicator
	MP
	
	Boolean
	
	

	>E-UTRA
	
	
	
	
	REL-8

	>>Reporting quantity
	MP
	
	Enumerated (‘measurement quantity’, ‘both’)
	This IE indicates the quantity that the UE reports; if this IE is set to ‘measurement quantity’ the UE reports either RSRP or RSRQ which is indicated in the “measurement quantity” (see subclause 10.3.7.29); if this IE is set to ‘both’, the UE reports both RSRP and RSRQ.
	REL-8


Inter-RAT Measurement Reporting Criteria: RNC indicates UE whether detected set cell should trigger event or not. This IE needs to be extended for GSM detected set cell and aligned with Intra-frequency Measurement Reporting Criteria. With extended Reporting Cell Status, no new IE is needed; this IE may work as it is specified now.
	Parameters required for each event
	OP
	1 to <maxMeasEvent>
	
	

	>Inter-RAT event identity
	MP
	
	Inter-RAT event identity 10.3.7.24
	

	>Threshold own system
	CV–clause 0
	
	Integer (-115..0)
	

	>W
	CV–clause 0
	
	Real(0, 0.1..2.0 by Part of 0.1)
	In event 3a

	>Threshold other system
	CV–clause 1
	
	Integer (-115..0)
	In event 3a, 3b, 3c

If the other system is EUTRA, the range used depends on: if measurement quantity is RSRQ, range should be (-39..-6), the actual value = Threshold other system/2 [dB], if measurement quantity is RSRP, range should be (-115..-19), the actual value = Threshold other system - 25 [dBm]

	>Hysteresis
	MP
	
	Real(0..7.5 by Part of 0.5)
	

	>Time to trigger
	MP
	
	Time to trigger 10.3.7.64
	Indicates the period of time during which the event condition has to be satisfied, before sending a Measurement Report.

	>Reporting cell status
	OP
	
	Reporting cell status 10.3.7.61
	


Inter-RAT measured results list: UE reports measured results of GSM (detected set) cell.
	Inter-RAT measurement results
	OP
	1 to <maxOtherRAT-16>
	
	

	>CHOICE system
	MP
	
	
	One spare value is needed.

	>>GSM
	
	
	
	

	>>>Measured GSM cells
	MP
	1 to <maxReportedGSMCells>
	
	

	>>>>GSM carrier RSSI
	OP
	
	bit string(6)
	RXLEV is mapped to a value between 0 and 63, [46].  When mapping the RXLEV value to the RSSI bit string, the first/leftmost bit of the bit string contains the most significant bit.

	>>>>CHOICE BSIC
	MP
	
	
	

	>>>>>Verified BSIC
	
	
	
	

	>>>>>>inter-RAT cell id
	MP
	
	Integer(0..<maxCellMeas>-1)
	

	>>>>>Non verified BSIC
	
	
	
	

	>>>>>>BCCH ARFCN
	MP
	
	Integer (0..1023)
	[45]


Part 2 impacts: According to current specs., RNC can’t enable UE to SI-reading of indicated neighbour cell in UTRA->GSM, we may either extend the existing GSM relevant measurement control IEs or mimic the SI-reading behaviour in LTE, making following extension proposals (under FFS!):
GSM SI Acquisition: New IE! 
	CHOICE BSIC
	MP
	
	
	
	REL-10

	>Verified BSIC
	
	
	
	
	

	>>inter-RAT cell id
	MP
	
	Integer(0..<maxCellMeas>-1)
	
	

	>>GSM CGI report requirement
	OP
	
	Enumerated (required)
	
	REL-10

	>Non verified BSIC
	
	
	
	
	

	>>BCCH ARFCN
	MP
	
	Integer (0..1023)
	
	REL-10

	>>GSM CGI report requirement
	OP
	
	Enumerated (required)
	
	REL-10

	
	
	
	
	
	


GSM Results for SI Acquisition: New IE!
	CHOICE BSIC
	MP
	
	
	
	REL-10

	>Verified BSIC
	
	
	
	
	

	>>inter-RAT cell id
	MP
	
	Integer(0..<maxCellMeas>-1)
	
	

	>>GSM CGI
	OP
	
	Including L2 information of indicated GSM cell.
	
	REL-10

	>Non verified BSIC
	
	
	
	
	

	>>BCCH ARFCN
	MP
	
	Integer (0..1023)
	
	REL-10

	>>GSM CGI
	OP
	
	Including L2 information of indicated GSM cell.
	
	REL-10

	
	
	
	
	
	


Based on above analysis, we can conclude that the SI-reading based scheme in UTRA->GSM case is not supported by current specs., so significant amount of impact will be introduced if SI-reading based scheme is adopted for UTRA->GSM case. Hence we make the fourth proposal:
Proposal 4: For UTRA->GSM case, SI-reading based scheme may be suited for ANRF and needs more analysis.
At the end, we can get the summery of above analysis in table 1: 
	
	Part 1
	Part 2

	Intra-frequency
	Support
	Little Modification

	Inter-frequency
	Big Modification
	Little Modification

	UTRA->LTE
	Support 
	Support 

	UTRA->GSM
	Support 
	Big Modification 


Table 1: Specs. Impacts due to SI-reading based ANRF scheme

3 Conclusion
Hence RAN2 is kindly asked to think about following proposal:
Proposal 1: For Intra-frequency case, SI-reading based scheme is well suited for ANRF.

Proposal 2: For Inter-frequency case, SI-reading based scheme is well suited for ANRF.
Proposal 3: For UTRA->LTE case, SI-reading based scheme is well suited for ANRF.
Proposal 4: For UTRA->GSM case, SI-reading based scheme may be suited for ANRF and needs more analysis.
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