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1 Introduction

The paper discusses the CN4 Liaison [1] R3-040687, (N4-040260) on mapping of cause codes in TS 29.010 [5].

At CN#23 plenary meeting, two CRs on cause value mapping have been agreed NP-040132 [3] and NP-040054 [4]. 

· NP-040132 solves the case 1 of tdoc N4-040172 [1] “HO triggered by Service Based HO (HO to UTRAN should be performed)” by mapping the 08.08 cause “Better Cell“ to the cause 25.413 “Relocation Desirable for Radio Reasons”.

· NP-040054 solves the case 2 of tdoc N4-040172 “HO triggered by high load in GSM” by mapping 08.08 cause "Reduce Load in Serving Cell" to the 25.413 cause "Reduce Load in Serving Cell".

· Case 3 of tdoc N4-040172 corresponds to “HO to GSM cannot be accepted due to high load in GSM Cell”

· Case 4 of tdoc N4-040172 corresponds to “HO rejected due to congestion in target cell”

These cases are discussed below.

2 Discussion

2.1 Case 3 of tdoc N4-040172 “HO to GSM cannot be accepted due to high load in GSM Cell” (UMTS to GSM HO)

Discussion on R99

In TS 08.08 Release 99 [6], the only possible cause when a target GSM cell is overloaded is “No radio resource available”, which is mapped in TS 29.010 to “Relocation failure in Target CN/RNC or target system”. Indeed, the cause “traffic” is not used to indicate that the target cell is overloaded, but to indicate that the serving cell is overloaded. Please see sections 3.2.1.8, 3.2.1.9 and 3.2.1.16 of TS 08.08.

In Release 99, the only existing 3G causes that can be mapped  to 08.08 “No radio resource available” in the target system are 25.413 “Relocation Failure in Target CN/RNC or Target System” or “Relocation not supported in Target RNC or Target system”. 

So, the existing 29.010 mapping is correct and it is proposed to answer CN4 that, for R99, no change is required.

Discussion on R5
In TS 48.008 Release 5 [7], the cause “Traffic load in the target cell higher than in the source cell” has been added to the Release 99 cause “No radio resource available”. This must have been introduced with R5 CRRM where the cell loads of both GSM and UMTS systems are exchanged via Iu/A interface during handovers. 

1- In TS 29.010, this cause value is not specifically mentioned, so it corresponds to “Any other value”, which is mapped to “Relocation failure in Target CN/RNC or target system”. It is not actually the best R5 UMTS cause value to map to. 

2- In TS 25.413, there is no strict equivalence to the TS 48.008 cause “Traffic load in the target cell higher than in the source cell” which is the result of R5 CRRM load comparison. However, the TS 25.413 cause “No Radio Resources Available in Target cell” has been added to R99 existing causes. It seems to be the most appropriate to indicate the UTRAN that the GSM cell cannot accept the handover from UTRAN. 

Should we introduce a new cause “Traffic load in the target cell higher than in the source cell” to TS 25.413?

The cause value introduced by TS 48.008 seems strange since there will always be an hysteresis between GSM and UMTS cell loads to avoid the ping-pong effects. Moreover, a similar interpretation and accuracy of these measures in the different systems are difficult to achieve. Besides, a new cause should correspond to a new behaviour for the receiving side, which does not seem the case here. 

So, Alcatel does not  recommend to add a similar value as in TS 48.008 in TS 25.413. It could be useful to liaise with GERAN group on that topic.

However, to improve the mapping of TS 29.010 in release 5 with newly introduced causes, its is proposed to map the GSM causes “No radio resource available” and “Traffic load in the target cell higher than in the source cell” in 48.008 Handover Failure message to UMTS cause “No Radio Resources Available in Target cell” in 25.413 Relocation Failure message. This is partially in line with N4-040172. 

2.2 Case 4 of tdoc N4-040172 “HO rejected due to congestion in target cell” (GSM to UMTS HO)

In tdoc N4-040172, it is proposed to map RELOCATION FAILURE (“No Radio Resources available in target cell”) to HANDOVER FAILURE or HANDOVER REQUIRED REJECT (“Traffic in target cell higher than in the source cell”).

However, “No Radio Resources available in target cell” does not mean that there is no radio resources available at all, but that the target RNC has decided that, for incoming handovers, it is the maximum load it has decided to accept. Furthermore, it does not mean that a  radio resource comparison with the GSM cell load has been performed: the threshold above which the UTRAN decides to reject the incoming relocation is implementation dependent.

Therefore, Alcatel recommends to map 25.413 cause “No Radio Resources available in target cell” of Relocation Failure to “no radio resource available” of Handover Required Reject. This cause is one of the possible causes of section “3.2.1.37 HANDOVER REQUIRED REJECT” in TS 48.008 [7] and clearly refer to target resources. 

Alcatel does not understand the tdoc N4-040172 mapping proposal from RELOCATION FAILURE (“No Radio Resources available in target cell”) to HANDOVER FAILURE (“any cause”) because HANDOVER FAILURE is sent from the BSS to the MSC and indicates to the MSC that there has been a failure in the resource allocation process on handover, and that the handover has been aborted. 

3 Conclusion and proposal

It is proposed to answer to the CN4 LS [1] with the following suggestions:

Case 3: 

1- No changes are needed in TS 29.010 for R99/R4

2- In order to improve the mapping of TS 29.010 in release 5 with newly introduced causes, its is proposed to map the GSM causes “No radio resource available” and “Traffic load in the target cell higher than in the source cell” in 48.008 Handover Failure message to UMTS cause “No Radio Resources Available in Target cell” in 25.413 Relocation Failure message.

Case 4: RAN3 recommends to map 25.413 cause “No Radio Resources available in target cell” of Relocation Failure to “no radio resource available” of Handover Required Reject.
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