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1
Introduction
This contribution presents Cell Reselection scheme which has been proposed in RAN2 and discusses about implementation of the scheme for Intra-RAT ANR into RAN3 specifications, i.e. necessary changes in RAN3 specs.
2
Cell Reselection Scheme for Intra-RAT 3G ANR
Cell reselection based 3G ANR is built on top of the existing Rel99 cell reselection. The neighbouring relation is provided from UE report during cell reselection. Therefore it fully utilizes existing R99 UE features and some minor signaling addition for enabling the procedure with ANR specific parameters, reporting of missing information and detected cell reselection support (cell detection and inclusion in cell ranking).
The scheme can work during Cell-PCH and Cell-FACH. 
The Cell reselection based ANR scheme works as below:

1) SRNC allows UE in Cell_FACH/PCH to execute cell-reselection to the cell which is not listed in neighboring cell list of the source cell (cell prior to the cell reselection)

2) When UE executes cell-reselection to the cell, the UE includes an indication which tells the SRNC that the trigger of the cell reselection is ANR in Cell Update message to be sent over the detected missing neighbouring cell. 
3) The SRNC knows that UE has reselected the cell which is not listed in neighboring cell list of the source cell, i.e. detects the missing neighboring cell. Since the RNC has the information on the source cell prior to the cell reselection for the UE and neighboring cell list of the source cell, it is possible for the RNC to detect it in addition to the 1 bit indicator. 
3
Proposal
The RNC is able to detect the missing neighbouring relation from UE report; however the RNC needs to configure the information for the detected neighbouring cell. This section describes how the RNC obtains the necessary information for configuring neighbouring relation information after the detection of the missing cell and RAN3 specification impacts. 
(Intra-RNS ANR)
Since both detected neighbouring cell by UE report and source cell belong to the same RNC, the RNC knows all information for detected cell. Only indication in UE report/Cell Update to the RNC to detect the cell is necessary. Thus, there are no impacts foreseen to RAN3 specifications for Intra-RNS ANR.
(Inter-RNS ANR)

According to WID, we only consider a case Iur is available between RNCs for Inter-RNS ANR so that there are no need to consider a case Iur is not available. 
· Intra-UTRAN case 

Including intra-RNS and inter-RNS case; the latter is limited to the case where it can rely on existing Iur connections between the two RNCs

Detection of missing neighbouring relation:

The UE Report/Cell Update enabling the RNC to detect the missing neighbouring cell is carried from UE to SRNC as below. 
1: UE in Cell_FACH/PCH camps on Cell_A under RNC_A (SRNC for the UE). The ANR measurement has been configured for the UE by the RNC_A.
2: The UE detects the missing neighboring cell/Cell_B under RNC_B and reselects the Cell_B. After the reselection, the UE sends CCCH: Cell Update message over Cell_B. 
3: The RNC_B/CRNC for the Cell_B receives the Cell Update. RNC_B can read the CCCH message and is able to know the trigger of the Cell Update is for ANR purpose. The RNC_B forwards the Cell Update message in RNSAP: Uplink Signalling Transfer Indication message.
4: The RNC_A (SRNC) receives the Cell Update message and knows the trigger of the Cell Update is ANR purpose. The RNC_A creates new neighbouring relation between detected cell/Cell_B under RNC_B and Cell_A under RNC_A. 
It can be concluded that RAN3 is able to introduce the method for the detection of missing neighbouring relation without any new changes to RAN3 specs.    
Configuring the cell with the information on the neighbour:  
It has been confirmed that the RNC needs the following information for configuring the neighboring cell information for the detected cell.  
· PLMN ID (if ANR scheme allows UE to report a cell belongs to different PLMN of source cell.) 

· RNC-ID (or Extended RNC-ID) and C-ID or RRC Cell ID(Note 1)

· LAC 

· RAC

· Primary Scrambling Code/Cell Parameter ID 

· Frequency info(UL/DL UARFCN)
Note1: RAN3 has understood that it is possible to set different values to the RRC Cell ID and NBAP/RNSAP: UC-ID (RNC-ID and C-ID) in current RRC and the RAN3 specifications. It has been identified that the RRC Cell ID always included the RNC ID as a solution and the issue needs to be further discussed with RAN2
In this Cell Reselection scheme, DRNC/CRNC controlling the detected cell is able to know that the cell reselection/Cell Update is ANR purpose so that the DRNC is able to contain the necessary information above for detected cell in the RNSAP: Uplink Signalling Transfer Indication message. The following is analysis if the current message has already contained the necessary information or not. 
· PLMN ID (if ANR scheme allows UE to report a cell belongs to different PLMN of source cell.) 
CN PS Domain Identifier and CN CS Domain Identifier IEs in current message contain the PLMN ID. 

· RNC-ID (or Extended RNC-ID) and C-ID or RRC Cell ID(Note 1)
UC-ID IE in current message contains the RNC-ID (or Extended RNC-ID and C-ID. The RRC Cell ID is not signaled in current message.
· LAC & RAC

LAC is contained in CN CS Domain Identifier IE and CN PS Domain Identifier IE and RAC is contained in CN PS Domain Identifier IE in current message.
· Primary Scrambling Code/Cell Parameter ID
The two IEs are not signaled in current message. 
· Frequency info(UL/DL UARFCN)
The IEs are not signaled in current message. 

The easiest way to signal the necessary information is to add the information into the RNSAP: Uplink Signalling Transfer Indication message. Thus, it is proposed to add the following new IEs into the message. 
· Primary Scrambling Code(FDD) and Cell Parameter ID (TDD)
· UL UARFCN/DL UARFCN (FDD) and UARFCN (TDD)
Configuring the neighbour with the information about the cell (symmetrical neighbour relation)
Note: NSN Contribution [1] proposes that the work should be done after the essential parts for ANR is agreed so that the proposal below will be only for information if the proposal in [1] is agreed.  
After the detection and configuration detected missing neighbouring cell after the reception of the RNSAP: Uplink Signalling Transfer Indication message containing the Cell Update message, the SRNC needs to execute either of the following actions. The necessary information (IE with blue ink above) for configuring neighbouring cell for a cell under the SRNC should be informed to DRNC as a neighbouring cell for the cell under DRNC which UE executes the cell-reselection.  

· Initiation of SRNS Relocation: The SRNC includes the information in RANAP: Source to Target RNC Transparent Container in Relocation Required message.  
· Initiation of Enhanced SRNS Relocation: The SRNC includes the information in RNSAP: Enhanced Relocation Request message. 
· Sending DCCH: Cell Update Confirm: The SRNC includes the information in RNSAP: Common Transport Channel Resources Request message
· Sending CCCH: Cell Update Confirm: The SRNC includes the information in RNSAP: Downlink Signalling Transfer Request message.
After the reception of the cell related information, the DRNC configuring the neighbour relation based on the received information from SRNC.
Signalling Sequence for the Inter-RNS ANR/Stage-2 Text Proposal 

The following is signaling sequences for the Intra-RNS and Inter-RNS ANR using Cell Reselection scheme which should be captured in Stage-2 specifications.  
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Figure 1 Intra-RAT 3G ANR
UE and SRNC both have Rel10 optional 3G ANR features. Therefore UE is assumed to be able to report its 3G ANR capability during initial signaling establishment, and RNC could configure UE with correspond cell reselection parameters during state transition.
Figure 1 shows the overall behavior of involved nodes in Intra-RAT 3G ANR.
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Figure 2 Signaling flows for Intra-RAT/Intra-RNS 3G ANR
The signaling flow for Intra-RAT/Intra-RNS follows the basic signaling flow for Cell Update for cell reselection. The signaling works as follow:
1. UE performs cell reselection to target cell which is not listed in neighbouring cell list. The procedure for cell reselection in UE follows existing cell reselection procedure given that UE knows the cell selection criterion.

2. UE sends CCCH: Cell Update message on the target cell and indicating that there is missing detected neighbour relation in Cell Update message (addition 1 bit in the message).

3. Upon reception of CCCH/DCCH: Cell Update message, CRNC detects that there is indication of missing neighbour relation contained in the received message, and updates its cell NRT for new neighbour relation.
Figure 3 shows signaling flows for Intra-RAT/Inter-RNS 3G ANR.
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Figure 3 Signalling Flows for Intra-RAT/Inter-RNS 3G ANR
The signaling flow Intra-RAT/Inter-RNS works as follow. 
1. UE performs cell reselection to target cell which is not listed in neighbouring cell list. The procedure for cell reselection in UE follows existing cell reselection procedure given that UE knows the cell selection criterion.
2. UE sends CCCH: Cell Update message on the target cell and indicating that there is missing detected neighbour relation in Cell Update message (addition 1 bit in the message).

3. Upon reception of Cell Update message, Controlling RNC detects that the UE is served by other RNC from SRNC-ID in the Cell Update and the Cell Update procedure is done for 3G ANR. CRNC forwards CCCH: Cell Update message into SRNC. The DRNC/CRNC adds following information of target cell into RNSAP:Uplink Signalling Transfer Indication message
a. FDD: Primary Scrambling Code + UL/DL UARFCN
b. TDD: Physical Channel ID + UARFCN
4. SRNC updates its NRT based the received information and may inform the OAM system for the new NR and its attributes.
5. The SRNC executes the either of the following procedures:

5A: Alternative 1: SRNS Relocation

5B: Alternative 2: Enhanced Relocation

5C: Alternative 3: Responding DCCH: Cell Update Confirm

5D: Alternative 4: Responding CCCH: Cell Update Confirm
4
Conclusion
It is proposed to discuss and RAN3 to agree
· Introduction of the following IEs into RNSAP: Uplink Signalling Transfer Indication message

· Primary Scrambling Code(FDD) and Cell Parameter ID

· UL UARFCN/DL UARFCN (FDD) and UARFCN (TDD)

· Signaling Flow/Stage-2 Text Proposal described in section 3
Reference: 

[1] R3-102336: Requirements for the 3G ANR solution, Nokia Siemens Networks, Nokia
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