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1
Introduction
In this paper we provide background and rationale for some specification and protocol choices that were done at the introduction of the SON Transfer application in Rel-9. On this background we analyse stage 3 choices done for the newly agreed signalling for IRAT Energy saving [1], and propose some corrections (CR in [2]).
2
Background on the SON Transfer application
2.1 General background
A generic mechanism for inter-RAT signalling related to SON functionalities was introduced in Rel-9 on top of the RIM protocol defined in TS 48.018. This mechanism is seen as a single "application" from RIM protocol point of view:

	Coding
	Semantic

	0000 0000
	Reserved

	0000 0001
	Network Assisted Cell Change (NACC)

	0000 0010
	System Information 3 (SI3)

	0000 0011
	MBMS data channel

	0000 0100
	SON Transfer

	0000 0101
	UTRA System Information (UTRA SI)

	0000 0110 - 1111 1111
	Reserved


Table 1: RIM applications (from TS 48.018 table 11.3.61.b)
The SON Transfer RIM application is defined in TS 36.413 Annex B, which contains a second level of "application identity":
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	SON Transfer Application Identity
	M
	
	ENUMERATED

(Cell Load Reporting, 

…, Multi-Cell Load Reporting, Event-Triggered Cell Load Reporting, HO Reporting, E-UTRAN Cell Activation, Energy Savings Indication)
	The receiving RAN node shall discard any RAN-INFORMATION-REQUEST/Multiple Report PDU containing this IE with value set to “Cell Load Reporting”, "Multi-Cell Load Reporting", “HO Reporting”, “E-UTRAN Cell Activation” or “Energy Savings Indication”.


Table 2: SON Transfer applications identities (from TS 36.413 table B.1.1)

All RIM applications (but not all of the SON Transfer applications), are based on the principle of a "controlling BSS" that requests information from a "serving BSS". The term "BSS" has a particular usage in the RIM protocol definition, and means in this context BSC, RNC or eNB (cf. TS 48.018).
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Figure 1: RIM request/response for single report  (from TS 48.018 figure 8c.2.2.1).

When we look closer at the SON Transfer application we can distinguish 3 different types of operation: 
	Type
	SON Transfer Application Identity
	Function

	1
	Cell Load Reporting, Multi-Cell Load Reporting, Event-Triggered Cell Load Reporting, E-UTRAN Cell Activation
	Similar to other RIM applications: A "controlling BSS" requests some action (load reporting or cell activation) to be done by a "serving BSS". 

	2
	HO Reporting
	The information that activates the reporting is piggybacked in the IRAT HO procedure. Reply information is carried in the RIM request message (RIM-REQUEST PDU). The RIM response message (RIM-INFORMATION PDU) is empty.

	3
	Energy Savings Indication
	RIM request message (RIM-REQUEST PDU) will be sent upon some event (cell activation) to destination nodes defined by O&M. The RIM response message (RIM-INFORMATION PDU) is empty.


Table 3: Types of operation of the SON Transfer applications.
2.2 The RIM association and the "Reporting Cell Identifier"
The RIM association has two purposes:

· serve as context in the controlling and the serving BSS for storing the RIM protocol guard timers defined in TS 48.018 sub-section 8c.4 (T(RIR), T(RI), T(RIAE));

· serve as context in the controlling and the serving BSS for the purpose of handling the Multiple Report functionality.

It is defined in TS 48.018 sub-section 8c.1.2.2:

A RIM association links unambiguously a cell in the serving BSS with the controlling BSS that has initiated an information request related to that cell for a given application, and is identified by the following pieces of information:

-
Controlling BSS identifier

-
Cell Identifier in the serving BSS

-
RIM Application Identity

-
SON Transfer Application Identity (only applicable if the RIM Application Identity indicates "SON Transfer").

In order to avoid any ambiguity concerning the "Cell Identifier in the serving BSS", when introducing "SON Transfer" in Rel-9 the choice was made to provide this information explicitly in the RAN-INFORMATION-REQUEST and RAN-INFORMATION Application Containers (Reporting Cell Identifier). How to populate this field is described in TS 36.413 Annex B per SON Transfer application where needed. Also specific error causes linked to the Reporting Cell Identifier are provided per SON Transfer application.

The chosen documentation approach and error handling correspond to what is used for the RIM applications, where description of the "Reporting Cell Identifier" is provided in "specific requirements" (TS 48.018 sub-sections 8c.6.x) wherever needed.
3
Signalling for IRAT Energy Saving
3.1 E-UTRAN Cell Activation
The "E-UTRAN Cell Activation" message is intended to be sent from an RNC or a BSC ensuring global coverage to an eNB providing extra capacity. We have classified this SON Transfer application as "type 1" in our discussion in section 2, meaning that from a protocol point of view the message exchange is similar to e.g. load reporting.
We have verified the following aspects:
· Description of how to fill in the Reporting Cell Identifier in the RAN-INFORMATION-REQUEST Application Container: Such description is present, and needed because of the multi-cell functionality.    



=> OK

· Description of how to fill in the Reporting Cell Identifier in the RAN-INFORMATION Application Container: The identifier shall be copied from the one received in the RAN-INFORMATION-REQUEST Application Container, and additionally the RAT discriminator field must be set. This is not explicitly documented in TS 36.413 Annex B. 
=> If RAN3 agrees that such description is needed for "type 1/2" applications, we propose to introduce it in a separate CR to TS 36.413. 

· Error cause for Reporting Cell Identifier: Text needs to be aligned with "type 1" applications where the serving BSS is E-UTRAN.                 



=> Correction proposed in [2]
3.2 Energy Savings Indication

The "Energy Savings Indication" message is intended to be sent from an eNB providing extra capacity to neighbouring RNCs and/or a BSCs ensuring global coverage. We have classified this SON Transfer application as "type 3" in our discussion in section 2, meaning that from a protocol point of view the message has some differences compared with existing RIM and SON Transfer applications.

We have verified the following aspects:

· Description of how to fill in the Reporting Cell Identifier in the RAN-INFORMATION-REQUEST Application Container: Such description is not present. It is needed because of the multi-cell functionality, but also because the information concerns cell(s) in the eNB sending the ES indication (conveyed by the RAN-INFORMATION-REQUEST PDU), and not in the node (UTRAN/GERAN) that receives the information as for type 1 applications. The Reporting Cell Identifier will for this reason be encoded as defined in S1AP. 



=> Correction proposed in [2]
· Description of how to fill in the Reporting Cell Identifier in the RAN-INFORMATION Application Container: The identifier shall be copied from the one received in the RAN-INFORMATION-REQUEST Application Container, and additionally the RAT discriminator field must be set. Because the sending RAT will not use its own RAT discriminator and its own encoding rules (in contrast to "type 1/2" applications), we propose to introduce a description of this. 



=> Correction proposed in [2]
· Error cause for Reporting Cell Identifier: Because the identifier will refer to a cell in the E-UTRAN, it is proposed not to perform checking of the Reporting Cell Identifier in the UTRAN/GERAN node receiving the ES indication. We don't see any reason either that a response message (RAN-INFORMATION PDU) containing a wrong Reporting Cell Identifier should trigger an error message (RAN-INFORMATION-APPLICATION-ERROR PDU), so we propose to entirely remove the error cause.                 






=> Correction proposed in [2]
Support in TS 48.018
In TS 48.018,  the sub-clause 8c.6.4 opens for a generic usage of the SON Transfer application, which therefore provides support for the new case ("type 3") where the Reporting Cell Identifier refers to a cell in the controlling BSS (sender of the RAN-INFORMATION-REQUEST PDU). 
4
Conclusion
We have provided background information on the RIM protocol as used for the SON Transfer application, and performed checking of the newly introduced messages for inter-RAT energy saving. Proposed corrections are submitted to this meeting in [2].
It is also proposed to 
· consider further description of setting of the Reporting Cell Identifier in the RAN-INFORMATION Application Container for "type 1/2" applications;

· consider sending a request to GERAN2 for explicit support of "type 3" applications in TS 48.018.
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