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1. Introduction
The agreed new SID: LTE-HRPD iRAT SON includes the following objectives:

· Study the SON use cases applied to inter LTE-HRPD RAT, including:
· Mobility load balancing between LTE and HRPD.

· Automatic neighbor relationship between LTE and HRPD.

· Mobility robustness optimization between LTE and HRPD.

· Develop the potential solutions to support the use cases above.

· Identify the impacts to current specifications.

And in 3GPP2 April meeting, the following requriements were agreed in principle:
Mobility Load Balancing: 
MLB-01:          The HRPD/eHRPD network shall be capable of distributing network load between HRPD/eHRPD and E-UTRAN networks, and between HRPD/eHRPD network entities.

MLB-02:          The HRPD/eHRPD network shall be capable of transfering part of the traffic during congestion between HRPD/eHRPD and E-UTRAN networks.
MLB-03:          The HRPD/eHRPD network shall be capable of supporting optimisation of mobility (e.g. reselection, redirection, handover) in the HRPD/eHRPD and E-UTRAN networks. This optimisation includes: operator policies, procedures, and information exchange (e.g., user priorities, QoS of bearers, node congestion) used in making mobility decisions.

MLB-04:          The HRPD/eHRPD network that supports MLB shall not affect the user QoS negatively beyond what a user would experience at normal mobility without load-balancing. 
Automatic Neighbour Relation: 
ANR-01:          The HRPD/eHRPD network shall be capable of automatically building, managing, maintaining, and updating neighbour relation information across HRPD/eHRPD and E-UTRAN networks.
This paper would like to discuss the requirements, architecture and potential solutions for LTE-HRPD iRAT SON.
2. Discussion
3GPP2 has already discussed the requirements of LTE-HRPD iRAT SON, the requirements for MLB and ANR have been agreed in principle, and that for MRO will be discussed in May 22.
The LTE-UTRAN/GERAN iRAT MLB was completed in R10, which supports “Cell Load Reporting”, “Multi-Cell Load Reporting” and “Event-Triggered Cell Load Reporting” to exchange the cell load information between LTE/UTRAN/GERAN. Such methods could be extended to support the cell load information exchange between LTE and HRPD. And cover the requirements of LTE-HRPD iRAT MLB.

Proposal 1: The existing methods of LTE-UTRAN/GERAN iRAT MLB can be smoothly applied to the LTE-HRPD iRAT MLB.

Snice the current specification has already allowed a UE in LTE to find a HRPD cell and vice versa, it seems the LTE-HRPD iRAT ANR has already been supported. However, some enhancements could be introduced e.g. the NR list exchange between LTE eNB and HRPD AN, if same issue in the ongoing R11 SON WI was achieved.

Proposal 2: The LTE-HRPD iRAT ANR functionality has already been supported, further enhancements should be carefully estimated both in 3GPP and 3GPP2.

Some immediate requirements for LTE-HRPD iRAT MRO may include:
1)  It shall be capable of supporting reduction of the number of mobility-related radio link failures for handovers/ redirections between LTE and HRPD networks.
2)  It shall be capable of supporting of reduction of the number of ping-pong mobilities between LTE and HRPD networks.
3)  It shall be capable of supporting reduction of unecessary or missed mobility events, thereby improving the efficient use of network resources.

The LTE-UTRAN/GERAN iRAT MRO in R10 supports “Unnecessary HO” (too early inter-RAT handover with no RLF, only one way from LTE to UTRAN/GERAN). The iRAT MRO enhancements in the ongoing R11 SON WI are focusing on iRAT mobility failures and iRAT ping pongs. It is proposed that the LTE-HRPD iRAT MRO follows the steps of the ongoing R11 SON WI. And analyse whether the iRAT “Unnecessary HO” from LTE to HRPD should be captured.

Proposal 3: The outcome of LTE-UTRAN/GERAN iRAT MRO can be smoothly applied to LTE-HRPD iRAT MRO if finished, additional requirements should be carefully estimated both in 3GPP and 3GPP2.

Generally, the LTE-HRPD iRAT SON can refer to the outcome of LTE-UTRAN/GERAN iRAT SON, but needs to consider the differentiations between HRPD and UTRAN/GERAN networks. 
Also, it can be considered to extend the RIM approach among LTE/UTRAN/GERAN to support HRPD. Then the outcome of LTE-UTRAN/GERAN iRAT SON can be smoothly and easily applied to LTE-HRPD iRAT SON.
Proposal 4: The RIM approach among LTE/UTRAN/GERAN should be extended to support HRPD.

The interworking architecture between LTE and HRPD has been defined in TS23.402 [3], S101 between MME and HRPD AN is used to support the interworking message exchanges between LTE and HRPD. LTE-HRPD iRAT SON should consider to follow the existing interworking architecture as much as possible. Therefore S101 or a new S10X interface between MME and HRPD AN should be used to carry potential procedures/messages for the LTE-HRPD iRAT SON functionalities.
Proposal 5: The potential procedures/messages ensuring the LTE-HRPD iRAT SON functionalities should be carried on the S101 or a new S10X interface between MME and HRPD AN.
3. Conclusion

According to the above discussion, we would like to propose:
Proposal 1: The existing methods of LTE-UTRAN/GERAN iRAT MLB can be smoothly applied to the LTE-HRPD iRAT MLB.

Proposal 2: The LTE-HRPD iRAT ANR functionality has already been supported, further enhancements should be carefully estimated both in 3GPP and 3GPP2.

Proposal 3: The outcome of LTE-UTRAN/GERAN iRAT MRO can be smoothly applied to LTE-HRPD iRAT MRO if finished, additional requirements should be carefully estimated both in 3GPP and 3GPP2.

Proposal 4: The RIM approach among LTE/UTRAN/GERAN should be extended to support HRPD.
Proposal 5: The potential procedures/messages ensuring the LTE-HRPD iRAT SON functionalities should be carried on the S101 or a new S10X interface between MME and HRPD AN.
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