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Discussion
1 Introduction
At RAN3 #77 meeting the scope of the SI on SON for HRPD-LTE has been agreed. The conclusion of the discussion was to focus on load information exchange between the two systems and on failure detection due to too late HO triggering when moving out of LTE coverage). Both of the problems have already been addressed in LTE-UMTS context. Additionally, possible methods to provide inter-RAT signalling have been reviewed, but no decision has been made yet.
This paper aims at presenting what are the real options for the LTE-HRPD communication. To do so, we analyse also what are the needs and requirements for the addressed problem scenarios.
2 Discussion

Existing LTE-UMTS solutions
Inter-RAT load information exchange has been designed first in Rel.9 and enhanced in Rel.10. It is part of SON inter-RAT signalling, which uses RIM. Within E-UTRAN, RIM is tunnelled in appropriate S1AP messages: eNB DIRECT INFORMATION TRANSFER (eNB > MME) and MME DIRECT INFORMATION TRANSFER (MME > eNB). RIM, in turn, tunnels SON container which contains actual information. All procedures are of request-response type. There are three methods to report load:

1) RIM Application: Cell Load Reporting 
(Request load in given cell)

Request:
SON Transfer Request Container (“Cell Load Reporting”)
Response:
SON Transfer Response Container (“Cell Load Reporting”)

2) RIM Application: Multi-Cell Load Reporting
(Request load in a set of cells, given as a list)

Request:
SON Transfer Request Container (“Multi-Cell Load Reporting”)
Response:
SON Transfer Response Container (“Multi-Cell Load Reporting”)

3) RIM Application: Event-Triggered Cell Load Reporting
(Request load information when given load thresholds are exceeded: multiple responses to a single request possible!)

Request:
SON Transfer Request Container (“Event-Triggered Cell Load Reporting”)
Response:
SON Transfer Response Container (“Event-triggered Cell Load Reporting Response”)

It is important to note that the methods are not inter-dependent, i.e. each can be used without others. Actually, method (1) is a subset of method (2). Therefore, LTE-HRPD load information exchange does not have to implement all of the three methods. However, having all three of them could help integrate HRPD in the existing SON framework.

Irrespectively from the method selected, the needed signaling requires a single request-response procedure (in case of event-triggered reporting there can be several responses). 

The solution for too late handover detection that has just been agreed for LTE-UMTS relies on UE reporting of the failure to LTE. Therefore, extending the scope of the solution toward HRPD may have impact on the content of the report (and thus on the UE implementation), but does not pose new requirements for inter-RAT signaling.

One may observe though that even though little is needed in the defined scope of work, more may come in future. Similar path was walked through for LTE-UMTS SON: the first features were very modest in terms of signaling needed, but new features added in later releases increased the needs.
Connectivity options

The protocol used for inter-RAT signalling in LTE and UMTS is RIM. It may not be optimal, because it has been specified as part of GERAN work, but it has been adapted to the needs of SON and LTE-UMTS communication. If an alternative is considered for LTE-HRPD signalling, from LTE perspective, it will require defining a new framework just for this RAT, while UMTS or GSM would still be accessible with RIM. Because of this, RIM seem to be the most appropriate protocol for LTE-HRPD communication.

At this moment SON RIM application are not capable of reaching HRPD RAT. A message sent to other RAT, e.g. UMTS, once formulated at eNB is tunnelled over S1AP to MME, which passes it further over CN. If this is extended toward HRPD, MME would need to be able to route the RIM message to one of nodes at the HRPD side. Currently, there is only one interface available: S101. It connects MME with eHRPD nodes. However, S101 is used for UE-associated signalling only. Therefore, there seem to be three options for transporting RIM messages toward eHRPD: 
1) S101 patching (piggy-backing SON signaling in HO messages)

2) S101 extension to enable non-UE associated signalling
3) A new interface (“Sxxx”) for non-UE associated signaling
Option 1 is the easiest, but may cause problems: the SON signaling on S1AP is non-UE associated. If such a message is then to wait at MME for appropriate handover, it will use MME’s resources. It may also become irrelevant for the sender. Finally, this option is not really future-proof: if more signaling is needed in future (as it was the case in LTE SON), the problem will be there again.
Option 2 and 3 are equivalent in terms of effort as in both cases a new signaling framework is to be enabled. Also, both may be future-proof. Option 3 has, however, the advantage of leaving S101 backward compatible. It seems therefore to be preferred solution. It may be observed though that specification of the new interface may be based, as much as it can, on S101. That could facilitate both, specification of the new interface and its later implementation.
3 Summary

In this paper we made following observations:

O1. Little signaling is needed for the scenarios under consideration. However, based on the experience collected in LTE-UMTS scenarios, more may be needed in future. Therefore, selected solution should be extendable.
O2. Currently, non-UE associated signaling is not possible. Adding it will be quite an effort, irrespectively from the architectural variant.
O3. Since the LTE-HRPS scenarios are based on LTE-UMTS solutions, reusing the latter as much as possible may be the most straightforward option.

Based on them, we would like to make following proposals:
P1. RIM-based SON framework defined for LTE-UMTS/GSM should be extended, where possible, toward HRPD.
P2. Routing of the needed LTE-HRPS messages should use a new interface (“Sxxx”) that should enable non-UE associated MME-eHRPD connectivity. The interface may be based on S101 at parts that are common for UE-associated and non-associated signaling.
