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1. Introduction
There are scenarios in which release with intra-LTE inter-frequency redirection needs to be triggered in place of intra-LTE handover. 

Such scenarios apply also to ongoing VoLTE calls. However, since according to the current version of the specifications (see [1], subclause 5.3.5) the GBR bearers are preserved only if the cause of S1 release is User Inactivity or Inter-RAT redirection, using intra-LTE redirection for an ongoing VoLTE call would terminate the call (because normally the GBR are released).
It would be beneficial to extend  the Inter-RAT redirection behaviour also to the case of Intra-RAT redirection and this paper proposes a possible way forward.
2. Discussion

Considering UE mobility within LTE, we have at least two options: intra-LTE handover or intra-LTE redirection.

There are cases in which intra-LTE handover is not possible. This might happen when UE measurements cannot provided to the source eNB (e.g., due to bad radio conditions at the source eNB), or when there are more LTE frequencies in the neighborhood than a UE can measure in parallel. In these cases it is more convenient to trigger a release plus intra-RAT redirection.
Notice however that, according to subclause 5.3.5 of [1], only in case the eNB indicates to the MME cause value = ‘User Inactivity’ or ‘Inter-RAT redirection’ the MME must preserve the GBR bearers. In other cases, this is not guaranteed.

Excerpt from TS 23.401 [1], subclause 5.3.5 (S1 Release procedure)
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Figure 5.3.5-1: S1 Release Procedure
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If the cause of S1 release is because of User I inactivity, Inter-RAT Redirection, the MME shall preserve the GBR bearers. If the cause of S1 release is because of CS Fallback triggered, further details about bearer handling are described in TS 23.272 [58]. Otherwise, e.g. Radio Connection With UE Lost, S1 signalling connection lost, eNodeB failure the MME shall trigger the MME Initiated Dedicated Bearer Deactivation procedure (clause 5.4.4.2) for the GBR bearer(s) of the UE after the S1 Release procedure is completed.

Consequently, if an intra-LTE redirection is triggered while a VoLTE call is ongoing, the UE is moved to the target cell, when a Service Request is triggered the GBR bearers will already be released by the MME. Because of that, the dedicated bearer carrying the VoLTE call will not be re-established and the call is dropped by the IMS.
It would therefore be beneficial if the current behavior for Inter-RAT redirection is extended to Intra-RAT redirection. This would guarantee a proper handling of VoLTE calls even in cases when intra-LTE handovers are not possible.
3. Proposal
In order to solve the issues described in Section 2 at least two options are possible. One option consists in extending the current Inter-RAT redirection code point in ASN.1 to cover also the Intra-RAT redirection case. A second option would consist in adding a new cause value called Intra-RAT redirection. Since there should be no difference in the handling of Inter-RAT and Intra-RAT redirection, it is proposed to follow the first approach and apply the following changes (notice that in this way the ASN.1 encoding of the cause value ENUMERATE structure would remain as it currently is):
Changes to TS 23.401, subclause 5.3.5:

If the cause of S1 release is because of User I inactivity, Inter-RAT Redirection, the MME shall preserve the GBR bearers. If the cause of S1 release is because of CS Fallback triggered, further details about bearer handling are described in TS 23.272 [58]. Otherwise, e.g. Radio Connection With UE Lost, S1 signalling connection lost, eNodeB failure the MME shall trigger the MME Initiated Dedicated Bearer Deactivation procedure (clause 5.4.4.2) for the GBR bearer(s) of the UE after the S1 Release procedure is completed
Changes to TS 36.413, subclause 9.2.1.3:

The purpose of the Cause IE is to indicate the reason for a particular event for the S1AP protocol.

	IE/Group Name
	Presence
	Range
	IE Type and Reference
	Semantics Description

	CHOICE Cause Group
	M
	
	
	

	>Radio Network Layer
	
	
	
	

	>>Radio Network Layer Cause 
	M
	
	ENUMERATED
(Unspecified,

TX2RELOCOverall Expiry, 

Successful Handover,

Release due to E-UTRAN Generated Reason, 
Handover Cancelled, Partial Handover, Handover Failure In Target EPC/eNB Or Target System,

Handover Target not allowed,

TS1RELOCoverall Expiry,

TS1RELOCprep Expiry,

Cell not available,

Unknown Target ID,

No Radio Resources Available in Target Cell, Unknown or already allocated MME UE S1AP ID,

Unknown or already allocated eNB UE S1AP ID,

Unknown or inconsistent pair of UE S1AP ID, Handover desirable for radio reasons,

Time critical handover,

Resource optimisation handover,

Reduce load in serving cell, User inactivity,

Radio Connection With UE Lost, Load Balancing TAU Required, CS Fallback Triggered,

UE Not Available For PS Service, Radio resources not available,

Failure in the Radio Interface Procedure, 

Invalid QoS combination, Inter-RAT redirection,

Interaction with other procedure, Unknown E-RAB ID, Multiple E-RAB ID instances, Encryption and/or integrity protection algorithms not supported, S1 intra system Handover triggered, S1 inter system Handover triggered, X2 Handover triggered
…,

Redirection towards 1xRTT,

Not supported QCI value,

invalid CSG Id)
	

	[…]
	
	
	[….]
	


The meaning of the different cause values is described in the following table. In general, “not supported” cause values indicate that the related capability is missing. On the other hand, “not available” cause values indicate that the related capability is present, but insufficient resources were available to perform the requested action.
	Radio Network Layer cause
	Meaning

	[Several cause values]
	[…]

	Inter-RAT Redirection
	The release is requested due to inter-RAT redirection. When it is included in UE CONTEXT RELEASE REQUEST message, it indicates the PS service suspension is not required in the EPC.

	[…]
	[…]


The CR vs. 36.413 is included in [3] and if RAN3 agrees immediately on it, and LS to SA2 [4] should be sent to inform and ask to update TS 23.401 accordingly.

4. Conclusions

This paper showed that it would be beneficial to extend the cause value Inter-RAT redirection to cover also the Intra-RAT redirection case, so that GBR bearers are preserved at the MME also for the latter case. Changes vs. TS 23.401 and TS 36.413 have been proposed. Notice that while such approach requires ASN.1 code changes, the ASN.1 encoded output is not affected.
The proponents ask RAN WG#3 to agree on the proposed changes and to inform SA WG#2 and ask them to update the related subclause in TS 23.401.
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