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1.
Introduction

RAN3 CR UMTS ANR: Inter Node Information Exchange [1] discussed and concluded ANR Information Exchange function.
2.
Discussion

2.1
Assumption of content of the UE ANR report
The Log ANR based approach includes that the UE stores information about the Base UTRAN Cell (source cell) as well as the neighbour cell (target cell). This information shall be stored in the UE until the UE reaches a suitable state for reporting ANR logging results. This could mean that potentially the neighbour relation is reported not to source or target cell, but to another cell or RNC. RAN2 has assumed in this case that both source and target cell information needs to be reported.
To reduce the requirements on the UE (e.g. required memory for the pending ANR report), the UE ANR report should only include what would be required for the network to uniquely identify the reported cells (Base UTRAN - and Neighbour Cells) and the controlling node. If the cells are IRAT cells, L1 information about the Neighbour Cell (EARFCN, PCI, TAC, BSIC, band Indicator, BCCH ARFCN) should also be reported.
The agreement from Dublin meeting is that ANR logging will apply in state URA_PCH, CELL_PCH and Idle. The working assumption is that RAN3 will decide on the list of parameters to report from the UE to the NW. RAN2 has in LS [2] asked RAN3 to provide the list of parameter that the UE needs to report to the NW. A draft LS response is provided by Ericsson [3].
2.2
List of required IEs

This chapter analyses all the parameters that are required in the Base RNC to be able to use a cell as a neighbour cell, and how the parameters are obtained. The required information exchange function is discussed in [1].The basis is the IEs for Neighbouring Cell Information already defined in 25.423, as these IEs contains all information that would be needed for the SRNC to use an "unknown neighbouring cell" in the mobility functions of UMTS. 

Below are the IEs from Neighbouring Cell Information in 25.423 listed with proposed action in the added "ANR Aspect" column. The actions are:

1 Retrieved from UE ANR report 

2 Fetched over Iur from Neighbour RNC by Base RNC 
3 Retrieved from configuration in Base RNC and/or O&M
Neighbour RNC refers to the CRNC of the neighbour cell and Base RNC refers to the CRNC of the Base UTRAN Cell.
From 25.423 chapter 9.2.1.41A
Neighbouring UMTS Cell Information, added ANR Aspect
	IE/Group Name
	Presence
	Range
	IE Type and Reference
	Semantics Description
	ANR Aspect

	Neighbouring UMTS Cell Information
	
	1..<maxnoofneighbouringRNCs>
	
	
	

	>RNC-ID
	M
	
	9.2.1.50
	If the Extended RNC-ID IE is included in the Neighbouring UMTS Cell Information IE, the RNC-ID IE shall be ignored.
	Retrieved from UE ANR report (RRC Cell ID and optional  configuration info in Base RNC) 

	>CN PS Domain Identifier
	O
	
	9.2.1.12
	
	see "Multiple PLMN List" below

	>>PLMN Identity
	See 9.2.1.12 in 25.423
	

	>>LAC 
	See 9.2.1.12 in 25.423
	

	>>RAC
	See 9.2.1.12 in 25.423
	

	>CN CS Domain Identifier
	O
	
	9.2.1.11
	
	

	>>PLMN Identity
	See 9.2.1.11 in 25.423
	

	>>LAC 
	See 9.2.1.12 in 25.423
	

	>Neighbouring FDD Cell Information
	O
	
	9.2.1.41B
	
	see below

	>Neighbouring TDD Cell Information
	O
	
	9.2.1.41D
	
	see below

	>Neighbouring TDD Cell Information LCR
	O
	
	9.2.1.72
	
	see below

	>Extended RNC-ID
	O
	
	9.2.1.50a
	The Extended RNC-ID IE shall be used if the RNC identity has a value larger than 4095.
	Retrieved from UE ANR report (RRC Cell ID and optional  configuration info in Base RNC) 


	Range bound
	Explanation

	maxnoofneighbouringRNCs
	Maximum number of neighbouring RNCs.


From 25.423 chapter 9.2.1.41B
Neighbouring FDD Cell Information, added ANR Aspect
	IE/Group Name
	Presence
	Range
	IE Type and Reference
	Semantics Description
	ANR Aspect

	Neighbouring FDD Cell Information
	
	1..<maxnoofFDDneighbours>
	
	
	–

	>C-ID
	M
	
	9.2.1.6
	
	Retrieved from UE ANR report (RRC Cell ID and optional  configuration info in Base RNC) 

	>UL UARFCN
	M
	
	UARFCN

9.2.1.66
	Corresponds to Nu in ref. [6]
	Fetched over Iur from Neighbour RNC by Base RNC

	>DL UARFCN
	M
	
	UARFCN

9.2.1.66
	Corresponds to Nd in ref. [6]
	Fetched over Iur from Neighbour RNC by Base RNC

	>Frame Offset
	O
	
	9.2.1.30
	
	NA, UE specific

	>Primary Scrambling Code
	M
	
	9.2.1.45
	
	Fetched over Iur from Neighbour RNC by Base RNC

	>Primary CPICH Power
	O
	
	9.2.1.44
	
	Fetched over Iur from Neighbour RNC by Base RNC

	>Cell Individual Offset
	O
	
	9.2.1.7
	
	Retrieved from configuration in Base RNC and/or O&M

	>Tx Diversity Indicator
	M
	
	9.2.2.50
	
	Fetched over Iur from Neighbour RNC by Base RNC

	>STTD Support Indicator
	O
	
	9.2.2.45
	
	Fetched over Iur from Neighbour RNC by Base RNC

	>Closed Loop Mode1 Support Indicator
	O
	
	9.2.2.2
	
	Fetched over Iur from Neighbour RNC by Base RNC

	>Not Used
	O
	
	NULL
	
	NA

	>Restriction State Indicator
	O
	
	9.2.1.48C
	
	Fetched over Iur from Neighbour RNC by Base RNC

	>DPC Mode Change Support Indicator
	O
	
	9.2.2.56
	
	Fetched over Iur from Neighbour RNC by Base RNC

	>Coverage Indicator
	O
	
	9.2.1.12G
	
	Retrieved from configuration in Base RNC and/or O&M

	>Antenna Co-location Indicator
	O
	
	9.2.1.2C
	
	Retrieved from configuration in Base RNC and/or O&M

	>HCS Prio
	O
	
	9.2.1.30N
	
	Retrieved from configuration in Base RNC and/or O&M

	>Cell Capability Container FDD
	O
	
	9.2.2.D
	
	Fetched over Iur from Neighbour RNC by Base RNC

	>SNA Information
	O
	
	9.2.1.52Ca
	
	Fetched over Iur from Neighbour RNC by Base RNC

	>Frequency Band Indicator
	O
	
	9.2.2.59
	
	Fetched over Iur from Neighbour RNC by Base RNC

	>Max UE DTX Cycle
	C-CPC-DTX-DRXCapable
	
	9.2.2.87
	
	Fetched over Iur from Neighbour RNC by Base RNC

	>Multiple PLMN List
	O
	
	9.2.1.117
	
	Common PLMN Identity (i.e. the mandatory PLMN id in the MIB) is included in the UE ANR report. 

RPLMN is known already when receiving the report. Other info (domain type, supported PLMN list , LAC, RAC) is fetched over Iur from Neighbour RNC by Base RNC

	>Secondary Serving Cell List
	C-MC-Capable
	
	9.2.2.101
	
	Fetched over Iur from Neighbour RNC by Base RNC

	>Dual Band Secondary Serving Cell List
	C-DB-Capable
	
	Secondary Serving Cell List 9.2.2.101
	
	Fetched over Iur from Neighbour RNC by Base RNC

	>Cell Capability Container Extension FDD
	O
	
	9.2.2.123
	
	Fetched over Iur from Neighbour RNC by Base RNC

	>Cell List Validity Indicator
	O
	
	ENUMERATED (Ignore Secondary Serving Cell List, Ignore Dual Band Secondary Serving Cell List, Ignore Both)
	
	 Not needed - Cell List should be optional in the new IE 


	Range bound
	Explanation

	maxnoofFDDneighbours
	Maximum number of neighbouring FDD cell for one cell.


	Condition
	Explanation

	CPC-DTX-DRXCapable
	The IE shall be present if the the fifteenth bit Continuous Packet Connectivity DTX-DRX Support Indicator in the Cell Capability Container FDD IE is set to the value “1”.

	MC-Capable
	The IE shall be present if the the Multi Cell Support Indicator in the Cell Capability Container FDD IE is set to the value “1”.

	DB-Capable
	The IE shall be present if the the Dual Band Support Indicator in the Cell Capability Container FDD IE is set to the value “1”.


From 25.423 chapter 9.2.1.41C
Neighbouring GSM Cell Information, added ANR Aspect
	IE/Group Name
	Presence
	Range
	IE Type and Reference
	Semantics Description
	ANR Aspect

	Neighbouring GSM Cell Information
	
	1..<maxnoofGSMneighbours>
	
	
	GLOBAL

	>CGI
	
	1
	
	Cell Global Identity as defined in ref. [1].
	

	>>LAI
	
	1
	
	
	

	>>>PLMN Identity
	M
	
	OCTET STRING (3)
	- digits 0 to 9, two digits per octet,

- each digit encoded 0000 to 1001,

- 1111 used as filler

- bit 4 to 1 of octet n encoding digit 2n-1

- bit 8 to 5 of octet n encoding digit 2n

-The PLMN Identity consists of 3 digits from MCC followed by either 
-a filler plus 2 digits from MNC (in case of 2 digit MNC) or 
-3 digits from MNC (in case of a 3 digit MNC).
	Retrieved from UE ANR report

	>>>LAC
	M
	
	OCTET STRING (2)
	0000 and FFFE not allowed
	Retrieved from UE ANR report

	>>CI
	M
	
	OCTET STRING (2)
	
	Retrieved from UE ANR report

	>Cell Individual Offset
	O
	
	9.2.1.7
	The Cell Individual Offset to be used for Ues using DCHs. If the Extended GSM Cell Individual Offset IE is present, the Cell Individual Offset IE shall be set to 

a) –10dB if the Extended GSM Cell Individual Offset IE is < ‑10dB 

and

b) 10dB if the Extended GSM Cell Individual Offset IE is > 10dB.
	Retrieved from configuration in Base RNC and/or O&M

	>BSIC
	
	1
	
	Base Station Identity Code as defined in ref. [1].
	

	>>NCC
	M
	
	BIT STRING(3)
	Network Colour Code.
	Retrieved from UE ANR report

	>>BCC
	M
	
	BIT STRING(3)
	Base Station Colour Code.
	Retrieved from UE ANR report

	>Band Indicator
	M
	
	ENUMERATED(DCS 1800 band, PCS 1900 band, …)
	Indicates whether or not the BCCH ARFCN belongs to the 1800 band or 1900 band of GSM frequencies.
	Retrieved from UE ANR report

	>BCCH ARFCN
	M
	
	INTEGER(0..1023)
	BCCH Frequency as defined in ref. [29].
	Retrieved from UE ANR report

	>Coverage Indicator
	O
	
	9.2.1.12G
	
	Retrieved from configuration in Base RNC and/or O&M

	>Antenna Co-location Indicator
	O
	
	9.2.1.2C
	
	Retrieved from configuration in Base RNC and/or O&M

	>HCS Prio
	O
	
	9.2.1.30N
	
	Retrieved from configuration in Base RNC and/or O&M

	> SNA Information 
	O
	
	9.2.1.52Ca
	
	Retrieved from configuration in Base RNC and/or O&M

	>GERAN Cell Capability
	O
	
	9.2.1.30Fa
	
	Retrieved from configuration in Base RNC and/or O&M

	>GERAN Classmark
	O
	
	9.2.1.30Fb
	
	Retrieved from configuration in Base RNC and/or O&M

	>Extended GSM Cell Individual Offset
	O
	
	9.2.1.26Bb
	The Extended GSM Cell Individual Offset to be used for Ues using DCHs, for values that exceed the range of the Cell Individual Offset IE.
	Retrieved from configuration in Base RNC and/or O&M


	Range bound
	Explanation

	maxnoofGSMneighbours
	Maximum number of neighbouring GSM cells for one cell.


From 25.423 chapter 9.2.1.41D
Neighbouring TDD Cell Information, added ANR Aspect
	IE/Group Name
	Presence
	Range
	IE Type and Reference
	Semantics Description
	ANR Aspect

	Neighbouring TDD Cell Information
	
	1..<maxnoofTDDneighbours>
	
	
	

	>C-ID
	M
	
	9.2.1.6
	
	Retrieved from UE ANR report (RRC Cell ID and optional  configuration info in Base RNC) 

	>UARFCN
	M
	
	9.2.1.66
	Corresponds to Nt in ref. [7]
	Fetched over Iur from Neighbour RNC by Base RNC

	>Frame Offset
	O
	
	9.2.1.30
	
	NA, UE specific

	>Cell Parameter ID
	M
	
	9.2.1.8
	
	Fetched over Iur from Neighbour RNC by Base RNC

	>Sync Case
	M
	
	9.2.1.54
	
	Fetched over Iur from Neighbour RNC by Base RNC

	>Time Slot For SCH
	C-Case1
	
	Time Slot 9.2.1.56
	
	Fetched over Iur from Neighbour RNC by Base RNC

	>SCH Time Slot
	C-Case2
	
	9.2.1.51
	
	Fetched over Iur from Neighbour RNC by Base RNC

	>SCTD Indicator
	M
	
	9.2.1.78
	
	Fetched over Iur from Neighbour RNC by Base RNC

	>Cell Individual Offset
	O
	
	9.2.1.7
	
	Retrieved from configuration in Base RNC and/or O&M

	>DPCH Constant Value
	O
	
	9.2.1.23
	
	Fetched over Iur from Neighbour RNC by Base RNC

	>PCCPCH Power
	O
	
	9.2.1.43
	
	Fetched over Iur from Neighbour RNC by Base RNC

	>Restriction State Indicator
	O
	
	9.2.1.48C
	
	Fetched over Iur from Neighbour RNC by Base RNC

	>Coverage Indicator
	O
	
	9.2.1.12G
	
	Retrieved from configuration in Base RNC and/or O&M

	>Antenna Co-location Indicator
	O
	
	9.2.1.2C
	
	Retrieved from configuration in Base RNC and/or O&M

	>HCS Prio
	O
	
	9.2.1.30N
	
	Retrieved from configuration in Base RNC and/or O&M

	>Cell Capability Container TDD
	O
	
	9.2.3.1a
	
	Fetched over Iur from Neighbour RNC by Base RNC

	>Cell Capability Container 7.68Mcps TDD
	O
	
	9.2.3.31
	
	Fetched over Iur from Neighbour RNC by Base RNC

	> SNA Information 
	O
	
	9.2.1.52Ca
	
	Fetched over Iur from Neighbour RNC by Base RNC

	>Multiple PLMN List
	O
	
	9.2.1.117
	
	Common PLMN Identity (i.e. the mandatory PLMN id in the MIB) is included in the UE ANR report. 
RPLMN is known already when receiving the report. Other info (domain type, supported PLMN, LAC, RAC) is fetched over Iur from Neighbour RNC by Base RNC


	Condition
	Explanation

	Case1
	The IE shall be present if the Sync Case IE is set to “Case1”.

	Case2
	The IE shall be present if the Sync Case IE is set to “Case2”.


	Range bound
	Explanation

	maxnoofTDDneighbours
	Maximum number of neighbouring 3.84Mcps TDD or 7.68Mcps TDD cell for one cell.


From 25.423 chapter 9.2.1.72
Neighbouring TDD Cell Information LCR, added ANR Aspect
	IE/Group Name
	Presence
	Range
	IE Type and Reference
	Semantics Description
	ANR Aspect

	Neighbouring TDD Cell Information LCR
	
	1..<maxnoofLCRTDDneighbours>
	
	
	

	>C-ID
	M
	
	9.2.1.6
	
	Retrieved from UE ANR report (RRC Cell ID and optional  configuration info in Base RNC) 

	>UARFCN
	M
	
	9.2.1.66
	Corresponds to Nt in ref. [7]
	Fetched over Iur from Neighbour RNC by Base RNC

	>Frame Offset
	O
	
	9.2.1.30
	
	NA, UE specific

	>Cell Parameter ID
	M
	
	9.2.1.8
	
	Fetched over Iur from Neighbour RNC by Base RNC

	>SCTD Indicator
	M
	
	9.2.1.78
	
	Fetched over Iur from Neighbour RNC by Base RNC

	>Cell Individual Offset
	O
	
	9.2.1.7
	
	Retrieved from configuration in Base RNC and/or O&M

	>DPCH Constant Value
	O
	
	9.2.1.23
	
	Fetched over Iur from Neighbour RNC by Base RNC

	>PCCPCH Power
	O
	
	9.2.1.43
	
	Fetched over Iur from Neighbour RNC by Base RNC

	>Restriction State Indicator
	O
	
	9.2.1.48C
	
	Fetched over Iur from Neighbour RNC by Base RNC

	>Coverage Indicator
	O
	
	9.2.1.12G
	
	Retrieved from configuration in Base RNC and/or O&M

	>Antenna Co-location Indicator
	O
	
	9.2.1.2C
	
	Retrieved from configuration in Base RNC and/or O&M

	>HCS Prio
	O
	
	9.2.1.30N
	
	Retrieved from configuration in Base RNC and/or O&M

	>Cell Capability Container TDD LCR
	O
	
	9.2.3.1b
	
	Fetched over Iur from Neighbour RNC by Base RNC

	> SNA Information
	O
	
	9.2.1.52Ca
	
	Fetched over Iur from Neighbour RNC by Base RNC

	>Multiple PLMN List
	O
	
	9.2.1.117
	
	Common PLMN Identity (i.e. the mandatory PLMN id in the MIB) is included in the UE ANR report. 

RPLMN is known already when receiving the report. Other info (domain type, supported PLMN, LAC, RAC) is fetched over Iur from Remote RNC by Base RNC

	Cell Capability Container Extension TDD LCR
	O
	
	9.2.3.80
	
	Fetched over Iur from Neighbour RNC by Base RNC


	Range bound
	Explanation

	maxnoofLCRTDDneighbours
	Maximum number of neighbouring 1.28Mcps TDD cell for one cell.


From 25.423 chapter 9.2.1.41De
Neighbouring E-UTRA Cell Information, added ANR Aspect
	IE/Group Name
	Presence
	Range
	IE Type and Reference
	Semantics Description
	Criticality

	Neighbouring E-UTRA Cell Information
	
	1..<maxnoofEUTRAneighbours>
	
	
	

	>ECGI
	
	1
	
	EUTRAN Cell Global Identity as defined in ref. [61].
	

	>>PLMN Identity
	M
	
	OCTET STRING (3)
	- digits 0 to 9, two digits per octet,

- each digit encoded 0000 to 1001,

- 1111 used as filler

- bit 4 to 1 of octet n encoding digit 2n-1

- bit 8 to 5 of octet n encoding digit 2n

-The PLMN Identity consists of 3 digits from MCC followed by either 
-a filler plus 2 digits from MNC (in case of 2 digit MNC) or 
-3 digits from MNC (in case of a 3 digit MNC).
	Retrieved from UE ANR report

	>>E-UTRAN Cell Identifier
	M
	
	BIT STRING (28)
	The leftmost bits of the E-UTRAN Cell Identifier IE value correspond to the value of the eNB ID.
	Retrieved from UE ANR report

	>CHOICE EARFCN Information
	M
	
	
	
	

	>>FDD
	
	
	
	
	

	>>>EARFCN-FDD
	
	1
	
	
	

	>>>UL EARFCN
	M
	
	9.2.1.41Df

EARFCN
	Corresponds to NuL in [62]
	Retrieved from UE ANR report

	>>>DL EARFCN
	M
	
	9.2.1.41Df

EARFCN
	Corresponds to NdL in [62]
	Retrieved from UE ANR report

	>>TDD
	
	
	
	
	

	>>> EARFCN
	M
	
	9.2.1.41Df

EARFCN
	Corresponds to NdL in [62]
	Retrieved from UE ANR report


	Range bound
	Explanation

	maxnoofLTEneighbours
	Maximum number of neighbouring LTE cells for one cell.


Furthermore for EUTRAN cells, Physical Cell Identify (PCI) and Tracking Area Code (TAC) are needed in the ANR Report from the UE.
2.3
Analyse of the required attributes
2.3.1
Neighbour Relation related attributes
There is information required by the SRNC that relates to the neighbour relation as such and not to the individual cell. These attributes are: Cell Individual Offset, Coverage Indicator, Antenna Co-location Indicator, HCS Prio and Extended GSM Cell Individual Offset. ANR can not automatically retrieve such information either from the UE report or from the controlling node. These attributes have to be configured in Base RNC and/or defined by O&M.
2.3.2
Intra UMTS, Inter RNS neighbours
The tables above for UMTS neighbours show the cell information feasible for Base RNC to fetch from the Neighbour RNC via Iur interface. The Base RNC uses the RRC Cell ID and the Common PLMN Identity to uniquely identify the Neighbour RNC. How the Base RNC retrieves the network address to the Remote RNC is implementation dependent. It is furthermore assumed that the receiving RNC of UE ANR report knows the registered PLMN of the reporting UE, and forward it to the Base RNC.
The LAC/RAC for the PLMN and SNA(s) Information for the LA of the cell are fetched from the Neighbour RNC by Base RNC over Iur interface.
2.3.3
GSM neighbours
The table above for GSM shows that most required cell information will be contained in the UE ANR report. However the GERAN Cell Capability, GERAN Classmark, and Shared Network Area (SNA) Information will not be contained in the UE ANR report
The GERAN Cell Capability indicates the supported mode (Iu mode, A/Gb mode).  The supported mode is rather a BSC capability than a cell capability. It is therefore feasible to configure the GERAN Cell Capability in the Base RNC and/or defined by O&M. How this is done is implementation dependent.

The GERAN Classmark is only applicable to Iu mode and indicates Maximum Number of Traffic Channels and Acceptable Channel Codings. It is proposed that this information is configured in the Base RNC and/or defined by O&M. How this is done is implementation dependent.

The SNA(s) information is needed if Shared Network Area Code (SNAC) is used and the concerned LA belongs to one (or several) SNA(s). The SNAC(s) to which the GSM cell belongs should be configured in the Base RNC and/or defined by O&M. How this is done is implementation dependent.
2.3.4
E-UTRA neighbours
The table above for E-UTRA shows that all required cell information will be contained in the UE ANR report.
2.3.5
Attributes included in UE ANR Report

The tables above show the attributes needed in UE ANR report. It is feasible as UE gets the information from MIB/SIB. These attributes are: RRC Cell ID; Common PLMN Identity for FDD/TDD cells; CGI, BSIC, Band Indicator and BCCH ARFCN for GSM cells; ECGI, EARFCN, Physical Cell Identify (PCI) and Tracking Area Code (TAC) for E-UTRAN cells. 
3.
Proposal

It is proposed that RAN3 discusses and agrees to the following proposals:
1. Neighbour cell information that relates to the neighbour relation as such and not to the individual cell is not feasible to be retrieved by the ANR function. It shall be based on the configuration in RNC and /or defined in O&M.

2. For GSM neighbours GERAN Cell Capability, GERAN Classmark and Shared Network Area (SNA) Information should be configured in the Base RNC and/or defined O&M. No ANR related information exchange between RNC and BSC shall be standardised.

3. For E-UTRA neighbours all required cell information is contained in the UE ANR report. No ANR related information exchange between RNC and eNB shall be standardised.

4. The UE should report the required attributes specified above in ANR logging Report.
5. RAN3 provides the LS response to RAN2’s LS [2] based on the above agreement. Ericsson has provided the draft reply in [3]
A draft CR on Intra UMTS ANR Information Exchange is included in the same Zip file as this discussion. If RAN3 agrees to the above proposals, Ericsson volunteers to submit a formal CR on the Intra UMTS ANR Information Exchange function on 25.423.
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