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1
Introduction
The currently existing information related to option 5.2 - New RIM adaptation protocol, is the brief outline that can be found in TS 37.813 [1]. A series of questions defined during RAN3#79 is intended to bring needed clarifications for the downselection process. In this paper we describe our assumptions linked to the proposed solution. Based on these assumptions we attempt to answer the defined questions.
2
Assumptions for option 5.2
Assumptions for a "RIM-like" solution can in our view be concisely formulated in the following way:

· RIM information currently defined in TS 48.018 is replaced by information defined in RAN3 specification. The CN nodes will then need to support forwarding of the newly defined information in addition to the information already defined in TS 48.018.
· The transport mechanisms remain the same: Source and target nodes ensure secure end-to-end information delivery while the CN nodes provide context-less relaying. This implies acknowledged messages, e.g. of the type request/response.
On a more detailed level we assume the following:

In current specification RIM information corresponds to a BSSGP RIM PDU as can be seen in TS 36.413:
9.2.3.23
RIM Transfer

This IE contains the RIM Information (e.g. NACC information) and additionally in uplink transfers the RIM routing address of the destination of this RIM information.

	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	RIM Transfer
	
	
	
	

	>RIM Information
	M
	
	9.2.3.24
	

	>RIM Routing Address
	O
	
	9.2.3.25
	


9.2.3.24
RIM Information

This IE contains the RIM Information (e.g., NACC information) i.e., the BSSGP RIM PDU from the RIM application part contained in the eNB, or the BSSGP RIM PDU to be forwarded to the RIM application part in the eNB.

	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	RIM Information
	
	
	
	

	>RIM Information
	M
	
	OCTET STRING
	Contains the BSSGP RIM PDU as defined in ref TS 48.018 [18].


In technical terms option 5.2 will then consist in replacing the BSSGP RIM PDU by a RAN3-defined IE. This seems to  require an extra choice to be included in the eNB DIRECT TRANSFER and MME DIRECT TRANSFER  messages (they both include the following IE):
9.2.1.55
Inter-system Information Transfer Type

The Inter-system Information Type IE indicates the type of information that the eNB requests to transfer.

	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	CHOICE Inter-system Information Transfer Type
	
	
	
	

	>RIM
	
	
	
	

	>>RIM Transfer 
	
	
	9.2.3.23
	

	>RIM2
	
	
	
	

	>>RIM Transfer2
	M
	
	9.2.3.xx
	


Such solution would permit sending a new RIM-like IE on S1:
9.2.3.xx
RIM2 Information

This IE contains the RIM2 Information (e.g., load information) i.e., the RIM2 IE from the RIM application part contained in the eNB, or the RIM2 IE to be forwarded to the RIM application part in the eNB.

	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	RIM2 Information
	
	
	
	

	>RIM2 Information
	M
	
	OCTET STRING
	Contains the RIM2 IE as defined in [FFS].


A consequence of this approach is that information corresponding to the added choice would need to be sent also on the CN interfaces. The signalling protocol for the new Sxxx interface is not yet known, but for the purpose of the present discussion we use GTP-C (GTPv2) as our assumption.
3
Tentative answers to questions from RAN3#79

Based on the assumptions in section 2 answers to the defined questions can be as follows:
· in which specifications is the option documented

SON Transfer applications (TS 36.413 Annex B): In order to avoid legacy constraints as discussed below, it may be preferable to specify IEs on the SON Transfer application level (load reporting) specifically for the new RAN3 RIM solution. 
New RAN3 RIM specification: Description on RIM level will be provided in either a new annex of TS 36.413, or in a new specification to be created. 

Other: Description linked to forwarding by CN nodes of the  newly defined RIM information will be provided in the following specifications:
· TS 23.002 (SA2 network architecture)
· TS 23.402 (Architecture enhancements for non-3GPP accesses – stage 2)

· TS 23.401 (GPRS enhancements for E-UTRAN access – stage 2) – will in our understanding be impacted if the new RAN3 RIM solution is made available for intra-3GPP signalling.
· CT4 stage 3 specification (options may be new TS 29.xxx, or extension of TS 29.274 or TS TS 29.276)

· how is the option documented

SON Transfer applications (TS 36.413 Annex B): The RAT-specific parts of Annex B will, if Annex B is reused, need extension to cover eHRPD. These RAT specific parts include the semantics definitions of error causes and the IRAT Cell Id (B.1.8). However in order to avoid legacy constraints as discussed below, a better solution may be to specify IEs on the SON Transfer application level (load reporting) specifically for the new RAN3 RIM solution.
New RAN3 RIM specification: One option would be to use the same design principles as in TS 48.018, either by referencing this document or by copy-pasting. Another option would be to review design principles, e.g. considering the replacement of the "RIM association" mechanism (cf. TS 48.018 sub-section 8c.1.2.2) by a mechanism based on transaction ids. 
S1AP: If an approach avoiding interdependence between the legacy solution and the new solution is preferred, a new RIM2 Routing Address IE should be defined. Otherwise extend the RIM Routing Address in TS 36.413 sub-section 9.2.3.25 to support eHRPD. In the latter case a semantics description preventing the sending of legacy RIM information to eHRPD may be required..

Other: The needed updates in the other documents will consist in:

· TS 23.002 (SA2 network architecture) – document the new reference point.

· TS 23.402 – document the new interface Sxxx as well as the use of RIM between LTE and eHRPD in a similar way as currently in TS 23.401 for the Gb, the Iu, the S1, Gn and the S3 interfaces.
· TS 23.401 – document use of the new RAN3 RIM solution for intra-3GPP signalling if agreed. 
· Stage 3 impact (signalling of RIM2 information on CN interfaces): The existing RAN Information Relay message (GTPv2) is currently linked to a single RIM container type. Backwards compatible extension of this message to support a second container type would require analysis by CT4.

· Stage 3: Extension of the existing RIM Routing address or creation of a  new RIM2 Routing Address, supporting LTE and eHRPD. 

· can the existing signalling in 36.413 Annex B be transported on “option 5.2”

This question has two flavours: The first is whether the existing IEs in Annex B should be used for signalling between eHRPD and LTE. The second is whether the new RAN3 RIM-like solution should be used to transport the IEs in Annex B in intra-3GPP scenarios (between E-UTRAN, UTRAN and GERAN).
For the first flavour of this question, the design of the IEs in TS 36.413 Annex B takes into account some constraints originating from the RIM layer design in TS 48.018, in particular the "RIM association" and error handling. Allowing transport of this existing signalling on "option 5.2" would probably create interdependence between the RIM specification in TS 48.018 and the new RAN3 specification, and we can't see any associated benefit. The new SON application IEs to be created may still be very similar to the existing ones, hence simplifying the standardisation work for the independent solution.
For the second flavour of this question we currently don't see any benefit to make the RAN3 RIM-like solution applicable for intra-3GPP signalling. This seems to us as a clear example of unjustified duplicated specification, which would also suppose update of legacy UTRAN/GERAN/CN nodes to support the option 5.2 applied for the intra-3GPP case. 
· message size constraint?

Current specification contains a note reminding the typical default limitation of message sizes on the Gb interface, however array dimensioning constants in TS 36.413 Annex B allow bigger messages. So the described message size limit is not applicable when Gb is not involved, and signalling between the E-UTRAN and eHRPD is therefore not concerned by this constraint. To our knowledge the standard doesn't contain any other message size constraints for RIM signalling.
· expected lead-time in standardisation WGs (RAN + SA + CT + GERAN). Which groups are affected and how difficult will it be for them to update their specifications 

No impact in GERAN2. The RAN3 work would in our view need at least 3 meeting cycles, and more than one meeting cycle would probably also be needed in SA2 and CT4. However this work could be done in parallel with work in 3GPP2. Still we don't expect the work related to option 5.2 to have a significantly higher lead-time than required anyway for inter-WG coordination by LS.
4
Discussion
For this evaluation specification principles seem to be a better guide than considerations linked to overall lead-time (work duration) in 3GPP/3GPP2.

A RAN3 RIM-like solution would in our understanding be supposed independent from TS 48.018 legacy constraints, both for initial design and further evolution. We believe that in such new solution any legacy constraints would be difficult to understand and manage when the specification goes into maintenance phase, with significant risk for interoperability issues. Depending on the final choices in such approach it would as a consequence probably be necessary to also specify new IEs on RIM application level, which would then represent a duplication of the existing SON Transfer application documented in TS 36.413 Annex B.
In the RAN, option 5.2 then boils down to the creation of completely new specification in parallel to the existing one. There will also be extra impact on the CN as described above.
However an important principle for 3GPP standardisation is to avoid duplicated specifications wherever possible. This is due to the extra load generated on the standardisation groups (initial standardisation + maintenance) as well as product impacts. For load reporting some duplicated specification could already not be avoided between the intra-LTE case (based on X2AP) and inter-RAT case (RIM), even though the load reporting format was kept the same in both cases. A new RAN3 RIM solution would therefore represent a third mechanism for load reporting. By allowing such choice one could easily imagine the situation where an eNB, in addition to the X2 support, would need to support legacy RIM mechanism for intra-3GPP RIM signalling, as well as the new RAN3 RIM mechanism for signalling towards eHRPD. And if the new RAN3 RIM mechanism were agreed for intra-3GPP signalling as well, one could expect that legacy RAT nodes (BSC, RNC), or some CN nodes, would still not support this new standard, so the legacy RIM implementation would need to be supported by the eNB also in this case. 
5
Comparison and Conclusion

The following table summarizes the main outcome of the analysis of option 5.1 (discussed in [2]) and option 5.2.
	
	Option 5.1
	Option 5.2

	Main outcome
	Requires GERAN2 involvement for update of TS 48.018.

Minimal CN impact.
	No GERAN2 involvement.

Need to specify inter-RAT signalling transport layer in RAN3 specification ("RIM2").

Additional CN impact linked to the support of a new RIM2 container.

Duplicated specification: The option introduces a third transport mechanism for cell load reporting (in addition to X2 and RIM).


Based on the detailed analysis in [2] and in the present paper, and the high-level summary in the table above, we would like to make the following proposals:
Proposal 1: RAN3 to choose option 5.1 for further activites related to the eHRPD-LTE inter-RAT SON. 
Proposal 2: Include the text proposal provided in Annex (below) into the TR 37.813.
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Annex

- Text proposal to TR 37.813

<<< TP start >>>
5.5

Conclusion

Two solutions are considered to be more suitable than the others: Extension of RIM (sub-section 5.1) and New RIM adaptation solution (sub-section 5.2). The solution descriptions in these two sub-sections cover documentation aspects as well as the choice of interface between the 3GPP core network and eHRPD.

Down-selection of documentation options takes into account:

· Extension of RIM 
The advantage of re-using the existing RIM application and extend it by adding the possibility to address eHRPD nodes and cell is that there would not be a need to extend the functionality of RIM since the scenarios discussed for LTE-HRPD is a sub set of the existing LTE/UTRAN/GERAN inter RAT SON functionalities. The impact of re-using RIM from specification point of view would however be that TS 48.018 must be implemented in 3GPP2.

· New RIM adaptation solution 
The advantage of defining a new specification is that this would avoid the implementation of TS 48.018 in 3GPP2. It also avoids implementing functionality defined in RIM that is not (yet) considered useful for LTE HRPD SON. 
It is concluded that the "Extension of RIM" documentation option will be used due to significantly lower specification impact and in order to avoid duplication of specification.
Concerning the choice of interface between the 3GPP core network and eHRPD, an aspect to consider is that since S101 is defined as UE associated interface, e.g. Session ID is mandatory which is associated with an UE, a new message should be defined. Another option would be to create a new interface (Sxxx). It is concluded to create a new interface (Sxxx) for the reason of the benefits to leave S101 backward compatible and also increase the flexibility with regards to the endpoint on the eHRPD side. The eHRPD endpoint of the Sxxx interface may be at the eHRPD/AN or at an interworking gateway, depending on the choice and configuration of the eHRPD network. The MME may still assume that the eHRPD endpoint is the eHRPD/AN and perform signalling accordingly.
<<< TP end >>>



















































PAGE  
5/5

