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1   Introduction
In this document we go through the changes needed to support eHRPD SON.
2   Background 
The network architecture and interface were discussed in SA2#98 meeting and the following was agreed [1]:
· A new "S121" interface for RIM message transfer between MME and HRPD AN.

· Using HRPD Sector ID as routing address.
The architecture is depicted in Figure 1:
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Figure 1: Basic Network Architecture for E-UTRAN-HRPD Inter-RAT SON Support 

As shown in the Figure 1, for SON information transferred between E-UTRAN and eHRPD Access Network, the eNB sends a message to its MME including the destination addresses (eHRPD Sector ID). The MME decides which access network node to send the message to, based on the destination address (eHRPD Sector ID).
3   Impact analysis
In this section we try to summarize the impact of  LTE eHRPD SON. Since there will be a separate WI in CT4 to define S121, the impact on CT4 side is not discussed in this paper.
3.1   Load definition

The load definition of eHRPD cells should be defined in the 3GPP2 specifications. In intra 3GPP SON, the following load definitions are used:

· LTE - Composite Available Capacity Group defined in TS 36.423 

· UTRAN - Cell Load Information Group defined in TS 25.413 

-
GERAN - Cell Load Information Group defined in TS 48.008

These all have in common that, for both uplink and downlink, one load value and one capacity class value may be signalled. The load value indicates the available load and the capacity class value indicates the relative capacity of this cell. We believe that it would be advantageous to re-use this concept and ask 3GPP2 to define a similar load definition.
Proposal 1: We propose to send an LS to 3GPP2 asking them to specify the load definition in a similar way as is specified for 3GPP.
3.2   Changes in TS 48.018
Although this specification is not under RAN3 control, we suggest to anyway briefly discuss these. Detailed examples of what may need to be updated are included in the Annex. In short, the suggested changes are to:
· Include the possibility to exchange information between an eNB and an eHRPD AN

· Specify that the HRPD sector identifier should be used as the RIM Routing Address

· Add the possibility to indicate an HRPD sector identifier as Reporting Cell Identifier for a CDMA2000 cell

Proposal 2: We propose to send an LS to GERAN2 to inform them about the start of the WI and ask them to start working on this.
3.3   Changes in TS 36.413

Changes for event based load reporting

The Event-triggered Cell Load request and response is defined in B.1.10 and B.1.11. These messages do not require any modification, but when triggered, the reported load is included in the Cell Load Reporting Response IE, which requires an update to carry eHRPD load information.
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Multi cell load reporting

The Multi-Cell Load Reporting Request contains a list of IRAT cell IDs. This list must be updated to include eHRPD cell identities. 
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The reporting response must also be updated to include the eHRPD response.
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Reporting Cause
We must also update the information contained in the Application Error Container IE for the SON Transfer. This is defined in B.1.10 for cell load reporting.
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RIM Routing Address:
The CDMA2000 Sector ID should be included in the section 9.2.3.25 of TS 36.413 to identify the target eAN where the RIM information needs to be routed by the CN.
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4   Conclusion

In this document, we highlight the changes required for introducing eHRPD SON for 36.413 and 48.018. 
We also propose sending one LS to GERAN and one LS to 3GPP2 as drafted in [2] [3].
5   References
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6   Annex -  Exemplified changes to 48.018

Section 8c.1.1
In this section we should add the general possibility for using RIM for eHRPD.
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Section 8c.1.4
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Section 11.3.63.1.4
In this section we need to add the possibility to have an eHRPD sector ID as reporting cell.
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Section 11.3.63.2.4
In this section we need to update the RAT discriminator and the reporting cell to support eHRPD.
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Section 11.3.70 
In this section we need to update the RIM routing address discriminator and the RIM routing address to support eHRPD.
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9.2.3.25	RIM Routing Address


This IE identifies the destination node where the RIM Information needs to be routed by the CN.


IE/Group Name�
Presence�
Range�
IE type and reference�
Semantics description�
Criticality�
Assigned Criticality�
�
CHOICE RIM Routing Address�
�
�
�
�
�
�
�
>GERAN-Cell-ID�
�
�
�
�
-�
�
�
>>LAI�
M�
�
9.2.3.1�
�
-�
�
�
>>RAC�
M�
�
9.2.3.2�
�
-�
�
�
>>CI�
M�
�
OCTET STRING (2)�
�
-�
�
�
>Target RNC-ID�
�
�
�
�
-�
�
�
>>LAI�
M�
�
9.2.3.1�
�
-�
�
�
>>RAC�
O�
�
9.2.3.2�
�
-�
�
�
>>RNC-ID�
M�
�
INTEGER (0..4095)�
If the Extended RNC-ID IE is included in the Target ID IE, the RNC-ID IE shall be ignored.�
-�
�
�
>>Extended RNC-ID�
O�
�
9.2.1.14�
The Extended RNC-ID IE shall be used if the RNC identity has a value larger than 4095.�
-�
�
�
>CDMA2000-Cell-ID�
�
�
�
�
�
�
�
>>CDMA2000 Sector ID�
MM�
�
9.2.1.25�
This IE contains the HRPD Sector ID.�
�
�
�






B.1.10	Cell Load Reporting Cause


This IE contains request information for inter-RAT cell load reporting.


IE/Group Name�
Presence�
Range�
IE type and reference�
Semantics description�
�
Cell Load Reporting Cause�
M�
�
ENUMERATED 


(Application Container Syntax Error,


Inconsistent Reporting Cell Identifier,


Unspecified,


…)�
�
�



The meaning of the different cause values is described in the following table.


Cell Load Reporting Cause�
Meaning�
�
Application Container Syntax Error�
The Application Container IE is syntactically incorrect.�
�
Inconsistent Reporting Cell Identifier�
- In case the reporting RAT is GERAN: the Reporting Cell Identifier in the Application Container IE does not match with the Destination Cell Identifier IE value (in the case of a RAN-INFORMATION-REQUEST PDU) or with the Source Cell Identifier IE value (in the case of a RAN-INFORMATION PDU) of the RIM header.


- In case the reporting RAT is UTRAN, or E-UTRAN or CDMA2000: the cell identified by Reporting Cell Identifier in the Application Container IE is unknown in the RNC (UTRAN case),  or in the eNodeB (E-UTRAN case) or in the HRPD AN (CDMA2000 case) identified by the Destination Cell Identifier IE value in the RAN-INFORMATION-REQUEST PDU.�
�
Unspecified�
Sent when none of the above cause values applies�
�






B.1.5	Cell Load Reporting Response


This IE contains response information for inter-RAT cell load reporting.


IE/Group Name�
Presence�
Range�
IE type and reference�
Semantics description�
�
CHOICE Reporting RAT�
M�
�
�
�
�
>E-UTRAN�
�
�
�
�
�
>>E-UTRAN Response�
M�
�
E-UTRAN Cell Load Reporting Response B.1.6�
�
�
>UTRAN�
�
�
�
�
�
>>UTRAN Response�
M�
�
OCTET STRING�
Contains the Cell Load Information Group IE as defined in TS 25.413. The receiver shall ignore the value of the Source Cell Identifier IE within the Cell Load Information Group IE.�
�
>GERAN�
�
�
�
�
�
>>GERAN Response�
M�
�
OCTET STRING�
Contains the Cell Load Information Group IE as defined in TS 48.008. The receiver shall ignore the value of the Cell Identifier IE within the Cell Load Information Group IE.�
�
>CDMA2000�
�
�
�
�
�
>>CDMA2000 Response�
M�
�
OCTET STRING�
Contains the [3GPP2 defined] IE as defined in 3GPP2 yyy [xx].�
�






B.1.9	Multi-Cell Load Reporting Response


This IE contains response information for inter-RAT multi-cell load reporting.


IE/Group Name�
Presence�
Range�
IE type and reference�
Semantics description�
�
Reporting Cell List�
�
1 .. <maxnoofIRATReportingCells>�
�
�
�
>CHOICE Reporting RAT�
M�
�
�
�
�
>>E-UTRAN�
�
�
�
�
�
>>>E-UTRAN Response�
M�
�
�
�
�
>>>>Cell Identifier�
M�
�
OCTET STRING�
Contains the E-UTRAN CGI IE as defined in 9.2.1.38.�
�
>>>>E-UTRAN Cell Load Reporting Response�
M�
�
B.1.6�
�
�
>>UTRAN�
�
�
�
�
�
>>>UTRAN Response�
M�
�
OCTET STRING�
Contains the Cell Load Information Group IE as defined in TS 25.413. �
�
>>GERAN�
�
�
�
�
�
>>>GERAN Response�
M�
�
OCTET STRING�
Contains the Cell Load Information Group IE as defined in TS 48.008. �
�
>>CDMA2000�
�
�
�
�
�
>>>CDMA2000 Response�
M�
�
�
�
�
>>>>Cell Identifier�
M�
�
OCTET STRING�
This IE contains the HRPD Sector ID as defined in 9.2.1.25.�
�
>>>>CDMA2000 Cell Load Reporting Response�
M�
�
OCTET STRING�
Contains the [3GPP2 defined] IE as defined in 3GPP2 yyy [xx]�
�






B.1.8	IRAT Cell ID


IE/Group Name�
Presence�
Range�
IE type and reference�
Semantics description�
�
CHOICE Reporting RAT�
M�
�
�
�
�
>E-UTRAN�
�
�
�
�
�
>>Cell Identifier�
M�
�
OCTET STRING�
Contains the E-UTRAN CGI IE as defined in 9.2.1.38.�
�
>UTRAN�
�
�
�
�
�
>>Cell Identifier�
M�
�
OCTET STRING�
Contains the Source Cell Identifier IE as defined in TS 25.413.�
�
>GERAN�
�
�
�
�
�
>>Cell Identifier�
M�
�
OCTET STRING�
Contains the Cell Identifier IE as defined in TS 48.018.�
�
>CDMA2000�
�
�
�
�
�
>>Cell Identifier�
M�
�
OCTET STRING�
This IE contains the HRPD Sector ID as defined in 9.2.1.25.�
�






11.3.70	RIM Routing Information


This information element uniquely identifies either a cell within a GERAN BSS, a UTRAN RNC or an E-UTRAN eNodeB. The element coding is:


Table 11.3.70: RIM Routing Information IE


�
8�
7�
6�
5�
4�
3�
2�
1�
�
octet 1�
IEI�
�
octet 2, 2a�
Length Indicator �
�
octet 3�
Spare�
RIM Routing Address


discriminator�
�
octet 4-n�
RIM Routing Address�
�



The coding of RIM Routing Address discriminator (bits 4 to 1 of octet 3) is a binary number indicating which type of address is provided in octet 4-n. The RIM Routing Address discriminator is coded as follows:


Bits


4321


0000	A Cell Identifier is used to identify a GERAN cell.


0001	An RNC identifier is used to identify a UTRAN RNC.


0010	An eNB identifier is used to identify an E-UTRAN eNodeB or HeNB


0011	An HRPD sector identifier is used to identify an eHRDP AN





All other values are reserved.


The coding of octet 4-n depends on the RIM Routing Address discriminator (octet 3) as it is specified below.


RIM Routing Address discriminator = 0000:


The RIM Routing Address field contains a Cell Identifier and is coded as the value part (octet 3 to octet 10) of the Cell Identifier information element specified in sub-clause 11.3.9.


RIM Routing Address discriminator = 0001:


The RIM Routing Address field contains an RNC identifier and is coded as follows:


8�
7�
6�
5�
4�
3�
2�
1�
�
�
Octets 4 to 9 contain the value part (starting with octet 2) of the Routing Area Identification IE defined in 3GPP TS 24.008, not including 3GPP TS 24.008 IEI�
octets 4-9�
�
RNC-ID (or Extended RNC-ID)�
octet 10�
�
RNC-ID (or Extended RNC-ID) (continued)�
octet 11�
�



The octets 10-11 contain the RNC-ID (0..4095) or the Extended RNC-ID (4096..65535) - see 3GPP TS 25.413:


-	The least significant bit of RNC-ID is octet 11 bit 1 and most significant bit is octet 10 bit 4. In the octet 10 bits 5-8 are set to "0000".


-	The least significant bit of Extended RNC-ID is octet 11 bit 1 and most significant bit is octet 10 bit 8.


RIM Routing Address discriminator = 0010:


The RIM Routing Address field contains an eNB identifier and is coded as follows:


8�
7�
6�
5�
4�
3�
2�
1�
�
�
Octets 4 to 8 contain the value part (starting with octet 2) of the Tracking Area Identity IE defined in 3GPP TS 24.301 [37], not including 3GPP TS 24.301 IEI [37]�
octet 4-8�
�
Global eNB ID�
octet 9-n�
�



Octets 9-n contain the Global eNB ID (see 3GPP TS 36.413 [36] sub-clause 9.3.4, Global-ENB-ID Sequence) of the eNodeB.


RIM Routing Address discriminator = 0011:


The RIM Routing Address field contains the HRPD sector ID and is coded as follows:


8�
7�
6�
5�
4�
3�
2�
1�
�
�
CDMA2000 Sector ID�
octet 4-n�
�
 … 


Octets 4-n contain the CDMA2000 Sector ID (see 3GPP2 C.S0024-A [xx]) of the HRPD sector.








11.3.63.2.4		RAN-INFORMATION Application Container for the SON Transfer Application


The coding of the Application Container IE within the RAN-INFORMATION RIM container for the SON Transfer Application is specified as follows :


Table 11.3.63.2.4: RAN-INFORMATION Application Container coding for SON Transfer


�
8�
7�
6�
5�
4�
3�
2�
1�
�
Octet 1�
IEI�
�
Octet 2, 2a�
Length Indicator�
�
Octet 3�
Spare�
RAT discriminator�
�
Octet 4-m�
Reporting Cell Identifier�
�
Octet (m+1)-n�
SON Transfer Response Container�
�



The coding of RAT discriminator (bits 4 to 1 of octet 3) is a binary number indicating the RAT of the Reporting Cell Identifier. The RAT discriminator is coded as follows:


Bits


4321


0000	The reporting RAT is GERAN.


0001	The reporting RAT is UTRAN.


0010	The reporting RAT is E-UTRAN. 


0011	The reporting RAT is CDMA2000.


All other values are reserved.


Reporting Cell Identifier: 


-	If the RAT discriminator field indicates E-UTRAN, this field is encoded as the E-UTRAN CGI IE as defined in 3GPP TS 36.413 [36].


-	If the RAT discriminator field indicates UTRAN, this field is encoded as the Source Cell Identifier IE (UTRAN Source Cell ID) as defined in 3GPP TS 25.413 [38].


-	If the RAT discriminator field indicates GERAN, this field is encoded as the value part of the Cell Identifier IE defined in sub-clause 11.3.9, not including IEI and Length Indicator. 


-	If the RAT discriminator field indicates CDMA2000, this field is encoded as the HRPD sector ID as defined in 3GPP2 C.S0024-A [xx].





SON Transfer Response Container: This field is encoded as the SON Transfer Response Container IE as defined in 3GPP TS 36.413 [36].





11.3.63.1.4	RAN-INFORMATION-REQUEST Application Container for the SON Transfer Application


The coding of the Application Container IE within the RAN-INFORMATION-REQUEST RIM container for the SON Application is specified as follows:


Table 11.3.63.1.4: RAN-INFORMATION-REQUEST Application Container coding for SON Transfer


�
8�
7�
6�
5�
4�
3�
2�
1�
�
Octet 1�
IEI�
�
Octet 2, 2a�
Length Indicator�
�
Octet 3-m�
Reporting Cell Identifier�
�
Octet (m+1)-n�
SON Transfer Request Container�
�



Reporting Cell Identifier: 


-	If the request concerns an E-UTRAN cell, this field is encoded as the E-UTRAN CGI IE as defined in 3GPP TS 36.413 [36].


-	If the request concerns a UTRAN cell, this field is encoded as the Source Cell Identifier IE (UTRAN Source Cell ID) as defined in 3GPP TS 25.413 [38].


-	If the request concerns a GERAN cell, this field is encoded as the Cell Identifier IE defined in sub-clause 11.3.9.


-	If the request concerns a CDMA2000 cell, this field is encoded as the HRPD sector ID as defined in 3GPP2 C.S0024-A[xx].


SON Transfer Request Container: This field is encoded as the SON Transfer Request Container IE as defined in 3GPP TS 36.413 [36].





8c.1.4.1.3	E-UTRAN eNodeB identification


When RIM is used to support the exchange of information with a peer application entity located in E-UTRAN, an eNB identifier (see sub-clause 11.3.70) shall be used as the RIM Routing Address (Source Cell Identifier or Destination Cell Identifier) to identify the corresponding eNodeB.


8c.1.4.1.3a	CDMA2000 eHRPD AN identification


When RIM is used to support the exchange of information with a peer application entity located in CDMA2000, an HRPD sector identifier (see sub-clause 11.3.70) shall be used as the RIM Routing Address (Source Cell Identifier or Destination Cell Identifier) to identify the corresponding eHRPD AN.


8c.1.4.2	Routing via the core network


The RIM PDUs shall be conveyed transparently by the core network toward the destination BSS, RNS or eNodeB. A SGSN or MME shall use the destination address included in each RIM PDU either to send the PDU to the relevant BSS, RNS,  or eNodeB or HRPD AN through the Gb, the Iu, or the S1 or Sxxx interface respectively, or to tunnel the PDU towards the target SGSN or MME parenting the destination node through the Gn or S3 interface respectively.


If a RIM PDU has been tunnelled through the Gn or S3 interface to a destination SGSN or MME that does not support RIM the PDU is discarded without further action.








The following sub-clauses describe the generic RAN Information Management (RIM) procedures which support the exchange of information, via the core network, between peer application entities located in a GERAN, in a UTRAN or in an , E-UTRAN or in an CDMA2000 access network.


The RIM function is performed through the interaction of the following sub-layers:


-	the underlying part of BSSGP used to transport and route the RIM PDUs from a BSS to an SGSN or from an SGSN to a BSS over the Gb interface;


-	the RIM protocol allowing the exchange of the information between two BSSs or between a BSS and an RNS or, between a BSS and a eNodeB or between an eNB and an eHRPD AN transparently through the core network;


-	the application part on the top of the RIM protocol, referred to as the "RIM application" in this specification.


NOTE:	The functional split between the RIM application and the RIM protocol is provided for information in the present specification and should allow for various implementations.


The PDUs conveying the RAN information between two RIM entities are including containers that shall not be interpreted by the core network nodes. The exchange of information is triggered by the application in a controlling BSS.


The support of different applications is achieved by the appropriate definition of specific application containers for those applications.


If the RAN Information Management (RIM) feature is supported by both the BSS and the SGSN, the RIM procedures can be used by any RIM application running on this BSS and requiring information transfer between two BSSs via the core network.


NOTE:	Specific requirements applicable to RIM between GERAN and UTRAN, or between GERAN and E-UTRAN or between E-UTRAN and CDMA2000 are specified in sub-clause 8c.1.4.
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