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1 Introduction 

During RAN 3 #59 bis we had discussion about whether the IRAT ANR from E-UTRAN to GSM/UMTS needs to be enhanced in order to allow the target node in UTRAN/GSM to be addressed [1].

In particular following open points have been identified:

· Identification of necessary information for routing purpose taking into account any assumption on the “look up” table design
· Check the availability of these information on the BCH of the target network;
· Check the definition of Global cell id in UTRAN and GSM and determine if any further information is needed to be reported by the UE from the candidate IRAT cell.
In this contribution we try to address these points and finalize the IRAT ANR functionality with regard to the information needed by the eNB in order to perform an IRAT HO.
2 Discussion
2.1 ANR IRAT - LTE to GSM 

2.1.1 Target node addressing in GSM

Information needed for Routing purpose according to the current GSM specification 
Currently following information are needed to address the target BSC during Relocation:

· PLMN id
· LAC (Unique within one PLMN)
· RAC (unique within a Location area)
· Cell id (2 octets)- (unique within a Location area)
PLMN id, LAC and RAC are used by the source SGSN to identify the target SGSN whereas the cell id is used by target SGSN to identify the target BSC (a cell id-BSC id mapping table is maintained in the SGSN for routing purpose).

Information available in BCH in GSM network
Following information is available in the BCH of GSM:
· LAI is present in system info 3/4/6

· According to 24.008 LAI is coded as follow
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· RAC is present in system information 6 and 13
· Cell identity is present in system information 3/6

· According to 24.008 Cell Identity information element is used to identify a cell within a location area. 2 Octets are used and the coding of the cell identity is the responsibility of each administration.
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Need to update the current stage 2 description?

According to the current stage 2 description, when the eNodeB receives UE reports containing Phy-CIDs of cell(s), the eNB instructs the UE to read the Global-CID which is then reported to the eNB . 

A Global Cell id in GSM is defined as LAI + CI 
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This means that, at the time of the HO, only LAI and CI are available in eNB for the newly detected neighbouring GSM cells. However the Routing area id is also needed for routing purpose since the LAC does not identify the SGSN uniquely.

Proposal 1:

It is proposed that the UE also report the RAC beside the Global Cell id in order to allow the target SGSN to be addressed.
Furthermore, according to the current description in stage 2 specifications:

· The Phy-CID of the detected cells in the target RATs/frequencies reported by the UE, is defined by by the BSIC + BCCH ARFCN in case of GERAN cell. However the Band Indicator may also be needed by the eNB to distinguish between ARFCN numbers that overlap for the DCS and PCS bands.
Proposal 2:

The UE reports the Band Indicator together with ARFCN and BSIC 
2.2 ANR IRAT - LTE to UMTS
2.2.1 Target node addressing in UMTS

Information needed for Routing purpose according to the current  UMTS specifications
Currently following information are needed to address the target RNC id during Relocation:

· PLMN id
· LAC (Unique within one PLMN)
· RAC (unique within a Location area)
· RNC id.
PLMN id, LAC and RAC are used from a source SGSN to identify target SGSN whereas the RNC id is used by target SGSN to identify the target RNC (a mapping table is maintained in the SGSN for routing purpose).

Information available in BCH in UMTS network
Following information is available in the BCH of UMTS:
· PLMN id is available in MIB

· In case of Network Sharing, Multiple PLMNs are possible

· LAC and RAC are present in SIB 1
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· RNC id may be contained in the cell identity broadcasted in SIB 3.


According to definition in RRC specs, this information element, made of  28 bit,  may carry any 
implementation dependent identity that unambiguously identifies a cell within a PLMN. This means that 
the cell identity may or may not contain
the RNC id since the RRC specs only mandate to be unique 
within a PLMN.


On the other hand relation between UC-ID in 25.423 and Cell id in 25.331 make us believe that cell 
identity will probably 
contain RNC id. In 36.423 The UC-ID (UTRAN Cell identifier) is the 
identifier of a cell in one UTRAN and is composed of Cell id(2 octets) and RNC id(12 bits) i.e. all in all 
28 bits which is the range of cell  identity in RRC SIB 3.


Possible solutions for addressing the target node in UMTS are listed below:

1) RNC id is mandated in the cell identity in SIB 3
2) RNC id is broadcasted as a separate IE while cell identity is implementation dependent
3) Change routing principle:

a) Target SGSN decide on the target id based on the cell id (mapping table too big and also we violate the basic principle that the cell mobility level should be hidden to the CN)
b) Query a look up table in LTE with the Global cell id in order to get the RNC IP address back which will then be informed to the target SGSN by mean of S1 Relocation Required.
Need to update the current stage 2 description?

According to the current description in stage 2 specifications, when the eNodeB receives UE reports containing Phy-CIDs of cell(s), the eNB instructs the UE to read the Global-CID which is then reported to the eNB. 

A Global Cell id in UMTS is defined as:
· Cell identity broadcasted in SIB 3

· PLMN id
This means that, at the time of the HO, only PLMN id and CI are available in eNB for the newly detected neighbouring UMTS cells.  However according to RANAP spec. LAI, together with RAC and RNC id are needed for routing purpose:
· LAI and RAC are needed to address the target SGSN

· RNC id is needed to the SGSN to address the target RNC
In order for the eNB to be able to perform HO towards UMTS, following proposals are made.

Proposal 1:

Beside the Global cell id, LAC and RAC need to be also reported to address the target SGSN
Proposal 2:
a) It is proposed to maintain the current routing principle in UMTS and change the RRC spec so that  either RNC id is broadcasted in SIB or it should be mandated to be embedded in cell identity in SIB3, or alternatively
b)  Change the current routing principle and use the cell id to identify the target RNC id. This could be achieved by either:

· SGSN maintaining a list of cell identity-RNC id OR
· Keep the SGSN implementation as it is and add a look up table in LTE which as Global cell id as input and output the RNC id/IP address as output.
We believe that a look up table which output an RNC id based on cell id would be difficult to design and would require maintaining a lot of data. Also, mandating the RNC id in the cell identity in SIB 3 may not be a good solution since:

· if some implementation do not foresee the RNC id in cell identity in SIB 3, it would require some planning effort to add it;
· It is difficult for the eNB to extract the RNC id from the cell identity since it does not know whether 12 bits (for legacy RNC ID) or 16 bits (for Extended RNC ID) is used. 

As a consequence our preference is that the RNC id is broadcasted as a separate IE. 
3 Conclusion

In this paper we have addressed the open points brought up during ANR IRAT discussion in last RAN3 meeting. In particular we propose that the stage 2 spec is updated in order to allow the Inter –system HO towards a cell detected by ANR to be performed.
It is proposed to discuss the contribution, agree on the attached CR on 36.300 and liaise with RAN2 if impacts on RRC are identified.
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