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1
Introduction
In last RAN3#64 meeting two alternatives were discussed for Inter-RAT LB in order to exchange load status information between the radio nodes:
1. by combining with the handover procedures or

2. by using a special procedure.

This discussion paper elaborates the potential reuse of the ‘combined with HO procedures’ method in more detail and concludes that introducing a special procedure is the superior alternative.
2
Discussion
The first method is already used between UTRAN and GSM and there’s the expectation of benefits because of possible reuse. The second method is already known from Intra-LTE LB and allows LB status information updates independently from handover event.

The Stage 2 description for E‑UTRAN [1] defines 7 Inter-RAT handover scenarios of which effectively 4 PS domain Inter-RAT HO scenarios are of interest for Inter-RAT to/from E-UTRAN LB.  

a. Handover of PS domain service from GERAN A/Gb mode ( E-UTRAN
b. Handover of PS domain service from UTRAN ( E-UTRAN
c. Handover of PS domain service from E-UTRAN ( GERAN A/Gb mode
d. Handover of PS domain service from E-UTRAN ( UTRAN
The others HO scenarios are either pure CS domain HOs or a combination of CS domain HO with the PS HO types c. or d. listed above. The CS domain HOs are based on the SRVCC feature from E-UTRAN to CS cells and therefore are not considered reasonable for Inter‑RAT LB.
2.1 The principle of combined with HO procedures method

Today’s existing LB to combine load status information with the HO procedure is defined between UTRAN and GSM. This means the principle can be applied but the definitions will need to be defined per above listed Inter‑RAT PS HO. Figure 1 shows the principle: For the source to target direction the cell load status is attached to the source to target transparent container. However, for the target to source direction a special transparent container is added to the HO messages. This is necessary to get load status information reported even in failure situations. 

[image: image1]
Figure 1: Principle of load status exchange combined with HO
2.2 Checking the HO scenarios

The following figures (2. to 5.) are based on the HO scenarios as shown in [1]. The blue coloured text indicates necessary changes to apply this principle for above listed Inter‑RAT PS HOs (a. to d.). Green arrows show the ‘normal’ case, red arrows show the failure case (the abbreviation mean s=source, t=target, TC=Transparent Container, IRAT=Inter‑RAT, SU=Status Update):
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Figure 2: Handover of PS domain service from GERAN A/Gb mode to E-UTRAN (based on Figure 19.2.2.5.6-1. from TS 36.300 and modified)
Required changes:

Add a new IRAT Source Status Update IE to the existing 36.413: Source eNB to Target eNB Transparent Container.

Add a new IRAT Target Status Update Transparent Container to the 36.413 HANDOVER REQUEST ACK, HANDOVER FAILURE messages and 48.018 PS-HANDOVER-REQUIRED-ACK, PS-HANDOVER-REQUIRED-NACK messages. 
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Figure 3: Handover of PS domain service from UTRAN to E‑UTRAN (based on Figure 19.2.2.5.6-2. from TS 36.300 and modified)
Required changes:

Add a new IRAT Source Status Update IE to existing 36.413:Source eNB to Target eNB Transparent Container.

Add new IRAT Target Status Update Transparent Container to be used in 36.413: HANDOVER REQUEST ACK, HANDOVER FAILURE and 25.413:RELOCATION COMMAND, RELOCATION PREPARATION FAILURE
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Figure 4: Handover of PS domain service from E‑UTRAN to GERAN A/Gb mode (based on Figure 19.2.2.5.6-4. from TS 36.300 and modified)
Required changes:

Add new IRAT Source Status Update IE to existing 48.018:Source BSS to Target BSS Transparent Container.

Add new IRAT Target Status Update Transparent Container to be used in 48.018: PS-HANDOVER-REQUEST-ACK, PS-HANDOVER-REQUEST-NACK and 36.413:HANDOVER COMMAND, HANDOVER PREPARATION FAILURE
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Figure 5: Handover of PS or CS domain service from E‑UTRAN to UTRAN (based on Figure 19.2.2.5.6-6. from TS 36.300 and modified)
Required changes:

Add new IRAT Source Status Update IE to existing 25.413:Source RNC to Target RNC Transparent Container.

Add new IRAT Target Status Update Transparent Container to be used in 25.413: RELOCATION REQUEST ACK, RELOCATION FAILURE and 36.413:HANDOVER COMMAND, HANDOVER PREPARATION FAILURE

2.3 Summary and conclusion
The table below summarizes the required changes for the different specifications.
	Specification:
	Add new Inter-RAT Source Status Update Information Element to below Information Elements:
	Add new Inter-RAT Target Status Update Transparent Container Information Element to below messages:

	36.413
	Source eNB to Target eNB Transparent Container Information Element
	· HANDOVER REQUEST ACKNOWLEDGE

· HANDOVER FAILURE

· HANDOVER COMMAND

· HANDOVER PREPARATION FAILURE

	48.018
	Source BSS to Target BSS Transparent Container Information Element
	· PS-HANDOVER- REQUEST-ACK

· PS-HANDOVER-REQUIRED-NACK

· PS-HANDOVER-REQUEST-ACK

· PS-HANDOVER-REQUEST-NACK

	25.413

	Source RNC to Target RNC Transparent Container Information Element
	· RELOCATION REQUIRED

· RELOCATION PREPARATION FAILURE

· RELOCATION REQUEST ACK

· RELOCATION FAILURE


Conclusion:

Considering the identified changes needed to apply the ‘combined with HO procedures’ method we come to the conclusion that the ‘reuse potential’ is negligible. Therefore the benefit of LB status reporting independently from HO events by introducing a special procedure is the superior alternative and shall be used for Inter-RAT LB status reporting with E-UTRAN.

3
Proposal
It is proposed to use a procedure based approach for initiating Inter‑RAT Resource Status Reporting. The functionality of the procedure may be mapped to corresponding information elements of an existing procedure in order to minimize impact on CN nodes, e.g. by introducing new Inter-system Information Transfer Type(s) for the Direct Information Transfer procedure.
If agreed it is proposed to add the text of the annex to the SON WI TR [2] and to agree on the corresponding Stage 2 CR [3].
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Annex: Changed text of [2]
---------------------------------
Start of change
---------------------------------------------------------------
4.6.6
Solution description for Inter RAT load balancing

Control of reporting and reporting load status information shall be realized by a dedicated procedure between the involved RAT nodes. The messages are routed via the EPC. The procedure shall provide  similar functionalities to the Resource Status Reporting Initiation and Resource Status Reporting procedures of X2AP (i.e. starting/stopping/organizing reporting/reporting). The procedural functionality might also be mapped to new information elements of existing procedures in order to minimize impact on CN nodes, e.g. for S1AP new Inter-system Information Transfer Type(s) may be defined for the Direct Information Transfer procedure.
---------------------------------
End of change
---------------------------------------------------------------
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