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1. Introduction 

It has been concluded in RAN3#77 to continue studying 1. Inter-RAT load reporting, 2. Inter-RAT MRO (focus on scenario “too late HO” from LTE to HRPD).  Furthermore, it was also concluded that for the next step, to study possible mechanisms for Inter-RAT load reporting. This paper discusses the possible mechanisms for Inter-RAT load reporting. 
2. Discussions
Some transferring mechanisms of the Inter-RAT Load Reporting have been identified, hereafter we discuss their mechanism as well as their drawback/benefit and the standard impact.
1) RIM or new Adaptation protocol
Both the RIM or new Adaptation protocol are assumed to be transferred by exiting interfaces which will for this case the S1 interface and S101 and the interface in 3GPP2.

The existing RIM (RAN Information Management) which is already familiar as it has been used for transferring information between LTE eNB and UMTS-RNC, GERAN. This adaptation protocol is specified in 48.018 and further its application is specified in 36.413.
	Drawback of existing RIM:
	· This protocol is controlled by GERAN which is less flexible for RAN3 to manage. (But alternative mean to alleviate the drawback has been available)
· CDMA2000 HRPD need to implement GERAN spec which from 3GPP2 point of view, may be an obstacle.

	Benefit of existing RIM:
	· Reusing of existing mechanism which will have less time to complete the protocol work compare with  making a new Adaptation protocol.

	Standard impact:
	· To add the application that to be used for LTE-HRPD load information exchanging in the normative annex of 36.413. 


New Adaptation protocol will be specific for interworking between LTE and HRPD. This protocol can be specified in either in 3GPP or 3GPP2. Since the main work will be done in 3GPP, it will be more appropriate to let 3GPP to take the responsibility. 

	Drawback of New Adaptation protocol:
	· Need to have new protocol mechanism so more work is expected than to re-use existing RIM. The new protocol mechanism can be specified in existing specification e.g. to be in Annex of 36.413 or new specification (with new spec number).

	Benefit of New Adaptation protocol:
	· Since it will be new, no constraint is expected. (The constraint which is said here is a comparative with for example the existing RIM need to have a request & response pair while some application may not need any response, e.g. event trigger reporting or periodically reporting.)

	Standard impact:
	· New protocol is to be defined.


2) Direct Interface between LTE and HRPD

This will be completely new for LTE and HRPD. 
	Drawback of Direct Interface between LTE and HRPD:
	· Need to specify a new interface start from layer 1 so more work is expected than to re-use existing interfaces.

	Benefit of Direct Interface between LTE and HRPD:
	· The application signalling messages do not need to go through CN side therefore will have no impact on CN e.g. signalling load etc.

	Standard impact:
	· New interface to be defined.


3) HO Piggy Back

HO Piggy back is to piggy back the expected load information in the handover messages between LTE and HRPD.  There is currently no explicit S1 handover messages between LTE and HRPD via the EPC, but only the direct transferring messages in S1AP (36.413) and S101AP (29.276) which will convey the CDMA2000 HRPD handover related messages and pre-registration related messages between UE and HRPD.
	Drawback of HO Piggy Back:
	· If there is no handover happen then load information cannot be conveyed.

	Benefit of HO Piggy Back:
	· No further impact on CN as the new piggy back IE is to be in the existing messages and that new IE can be transparent to the CN.

	Standard impact:
	· To add load information of LTE/HRPD in the following message, as well as procedure text:

· S1AP: UPLINK S1 CDMA2000 TUNNELING message 

· S1AP: DOWNLINK S1 CDMA2000 TUNNELING message

· S101AP: DIRECT TRANSFER REQUEST message

· S101AP: DIRECT TRANSFER RESPONSE message


4) O&M

	Drawback of O&M:
	· For the dynamic load information it will be complicated for O&M to set the dynamic information to relevant nodes.

	Benefit of O&M:
	· 

	Standard impact:
	· O&M protocols.


3. Summary and proposal.
Some possible mechanisms for transferring of load information between LTE and HRPD have been discussed.

Proposal: It is proposed to capture the text in the chapter 2 into appropriate place in the TR.
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5.1
 RIM or new Adaptation protocol
Both the RIM or new Adaptation protocol are assumed to be transferred by exiting interfaces which will for this case the S1 interface and S101 and the interface in 3GPP2.

The existing RIM (RAN Information Management) which is already familiar as it has been used for transferring information between LTE eNB and UMTS-RNC, GERAN. This adaptation protocol is specified in 48.018 and further its application is specified in 36.413.

	Drawback of existing RIM:
	· This protocol is controlled by GERAN which is less flexible for RAN3 to manage. (But alternative mean to alleviate the drawback has been available)
· CDMA2000 HRPD need to implement GERAN spec which from 3GPP2 point of view, may be an obstacle.

	Benefit of existing RIM:
	· Reusing of existing mechanism which will have less time to complete the protocol work compare with  making a new Adaptation protocol.

	Standard impact:
	· To add the application that to be used for LTE-HRPD load information exchanging in the normative annex of 36.413. 


New Adaptation protocol will be specific for interworking between LTE and HRPD. This protocol can be specified in either in 3GPP or 3GPP2. Since the main work will be done in 3GPP, it will be more appropriate to let 3GPP to take the responsibility. 

	Drawback of New Adaptation protocol:
	· Need to have new protocol mechanism so more work is expected than to re-use existing RIM. The new protocol mechanism can be specified in existing specification e.g. to be in Annex of 36.413 or new specification (with new spec number).

	Benefit of New Adaptation protocol:
	· Since it will be new, no constraint is expected. (The constraint which is said here is a comparative with for example the existing RIM need to have a request & response pair while some application may not need any response, e.g. event trigger reporting or periodically reporting.)

	Standard impact:
	· New protocol is to be defined.


5.2
 Direct Interface between LTE and HRPD
This will be completely new for LTE and HRPD. 

	Drawback of Direct Interface between LTE and HRPD:
	· Need to specify a new interface start from layer 1 so more work is expected than to re-use existing interfaces.

	Benefit of Direct Interface between LTE and HRPD:
	· The application signalling messages do not need to go through CN side therefore will have no impact on CN e.g. signalling load etc.

	Standard impact:
	· New interface to be defined.


5.3
 HO Piggy Back
HO Piggy back is to piggy back the expected load information in the handover messages between LTE and HRPD.  There is currently no explicit S1 handover messages between LTE and HRPD via the EPC, but only the direct transferring messages in S1AP (36.413) and S101AP (29.276) which will convey the CDMA2000 HRPD handover related messages and pre-registration related messages between UE and HRPD.

	Drawback of HO Piggy Back:
	· If there is no handover happen then load information cannot be conveyed.

	Benefit of HO Piggy Back:
	· No further impact on CN as the new piggy back IE is to be in the existing messages and that new IE can be transparent to the CN.

	Standard impact:
	· To add load information of LTE/HRPD in the following message, as well as procedure text:

· S1AP: UPLINK S1 CDMA2000 TUNNELING message 

· S1AP: DOWNLINK S1 CDMA2000 TUNNELING message

· S101AP: DIRECT TRANSFER REQUEST message

· S101AP: DIRECT TRANSFER RESPONSE message


5.4
O&M
	Drawback of O&M:
	· For the dynamic load information it will be complicated for O&M to set the dynamic information to relevant nodes.

	Benefit of O&M:
	· 

	Standard impact:
	· O&M protocols.


5.x
Conclusion 

