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Critical Resource Indication: Option 3.
1. Introduction

The concept of Critical Resource Indication was first presented (just over one year ago!) at GERAN2#26bis and has since been refined. A complete proposal, detailing the benefits and addressing some previously raised concerns was presented at G#29 [1].  In GERAN2#31bis, two simplified options were presented [2].
In this paper we try to capture some of the comments made at GERAN2#31bis, and, based on these, propose some further way forward.

2. Concept
The original concept is included for reference in the Appendix.

The two options presented in [2] were:

Option 1
The previous concept is broadly maintained, but simplified as follows:

1. Critical Resource Indication does not apply to inter-RAT handovers

2. ARP is not used as an indicator of criticality

3. A list of critical PFIs is used to indicate those which (if any) are critical.

Option 2

Cause values would be categorized as indicating whether or not the handover should proceed if at all possible, or whether (e.g. in load-balancing cases) all PFCs should be set up by the target BSS.
Most companies stated that they were in favour of one or other option, but not both!

Advantages and disadvantages of the options were as follows:

Option 1:


+ Flexible


+ Future-proof


+ No backwards-compatibility issues (needs new IE in any case)
- Is the flexibility needed at a per-PFC level?


- Not applicable to inter-RAT handovers

Option 2:


+ Very low standardization impact


+ Could be easily applied to inter-RAT handovers

- Low flexibility

- Not so future-proof (hard to extend)

- Backwards-compatibility issues for Rel-6 PS Handover (how does a Rel-7 t-BSS know whether the s-BSS is rel-6 or rel-7?)
3. Option 3
It is clear that there are two general types of handover: those where QoS should be maintained (e.g. load-balancing), and those where radio conditions necessitate handover 'at all costs'.

In fact, there is also a third type, which is the legacy approach, whereby at least some PS resources are set up in the target cell – this is applicable to Release 6 PS Handover, and also inter-RAT handover/relocation:

25.413, sub-clause 8.7.2:

If the Relocation Type IE is set to "UE involved in relocation of SRNS":

-
The target RNC should not accept a requested RAB if the RAB did not exist in the source RNC before the relocation.

-
The target RNC may accept a requested RAB only if the RAB can be supported by the target RNC.
-
Other RABs shall be rejected by the target RNC in the RELOCATION REQUEST ACKNOWLEDGE message with an appropriate value in the Cause IE, e.g. "Unable to Establish During Relocation".
It is furthermore clear that it would be preferable to have a solution which:

· does not require Release 6 changes

· can co-exist easily with Release 6 

· can be applied to inter-RAT PS and DTM Handovers

· allows (at a minimum) the three types of handover to be clearly identified

In order to meeting the first two requirements, it seems necessary that some new indication is added to the transparent container, so as not to cause ambiguity. 

It is therefore proposed that the following IE is added to the transparent containers:

X.X.X

Critical Resource Indication

This information element indicates the requirements of the source BSS for the packet resources which must be set up in the target cell. The element coding is:

Table X.X.X.a: Critical Resource Indication IE

	
	8
	7
	6
	5
	4
	3
	2
	1

	octet 1
	IEI

	octet 2, 2a
	Length Indicator 

	Octet 3
	Handover Requirement
	Spare

	octet 4
	Number of PFCs

	Octet 5
	PFI (1)

	Octet 6
	PFI (2)

	"
	"

	Octet ?
	PFI (n)


Handover Requirement is coded as follows:

Bit 

2 1


1 1
All PFCs must be set up for handover to proceed

0 1
At least one PFC must be set up for handover to proceed

0 0
(DTM Handover Only) Only CS resource must be assigned
1 0
reserved

The PFC list is optional and implementation/operator dependent, for the source BSS.  If the PFC list is included, the Handover Requirement shall indicate either "All PFCs must be set up", or "At least one PFC must be set up".
The PFC list shall not be included for inter-RAT handovers.

The interpretation of the Handover Requirement field and PFI list shall be respected by the target BSS.

4. Conclusion

This paper has described the 'third way' compromise, which further simplifies the concept of Critical Resource Indication, while making it possible to apply also to inter-RAT handovers, and to co-exist with Release 6 implementations, without ambiguity arising.
It meets all of the requirements set out above and, we believe, acknowledges the excellent feedback and valid concerns raised at the GERAN2#31bis meeting.
The benefits of this approach are that unnecessary messages can be eliminated when the source BSS would otherwise cancel the handover due to insufficient PS resources being set up, while having no impact on the core network (or requiring any modification to core network parameters, such as ARP) or the mobile station, and with minimal impact on the BSS/RNC.
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Appendix

The original concept can be summarized as follows:

· Currently, the source BSS is allowed to cancel a PS or DTM Handover after it has received (via the core network) the radio interface message (DTM Handover Command/PS Handover Command or Handover Command message).
· Possible reasons for cancellation may include current cell load, current radio conditions and the amount and type of radio resources set up by the target BSS.

· It is proposed that, before sending the (PS) HANDOVER REQUIRED, the source BSS evaluates the minimum set of PFCs which must be set up by the target, in order for the handover to proceed, and inform the target BSS of this.
· The target BSS cancels the handover if it cannot allocate radio resources for all of these critical PFCs (since it knows that the source BSS would otherwise cancel the handover), thus:

· saving radio resources in the target cell and signalling messages in the core network;

· preventing users in the target cell from potentially experiencing unnecessary pre-emption of their PFCs;

· speeding up a possible new PS or DTM handover attempt at the source BSS.  
The legacy behaviour and the proposed concept are illustrated by the figures below.

Actions in red apply only if the handover is cancelled.

Actions in green apply only if the handover is not cancelled.
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Figure 1 - Legacy Behaviour
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Figure 2 - Proposed behaviour
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