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Introduction

In rel.9 it was agreed to signal the UE usage settings and voice domain preference to the MME and SGSN in order to allow the MME to allocate an RFSP and so that the eNB can implement “selective idle mode camping”. This functionality is already documented in stage-2 (23.401) and stage-3 (24.301). 

Nevertheless during the online and offline discussions for the proposed CRs in CT1#63 and SA2#78E, it has been apparent that the requirement to signal especially the UE usage settings for selective camping changes the “end user behaviour” regarding the meaning of “voice and data centric” between rel.8 and rel.9. 

This contribution investigates the issue and proposes a way forward for resolving this issue.

Rel-8 behaviour of voice/data centric

In Rel.8 given that the UE does not send usage settings to the serving node (MME/SGSN) the usage of voice/data centric is restricted only in local UE behaviour and how the UE acts upon “failure” where failure is the inability to obtain the appropriate “voice mechanism” that is required by the voice domain preference settings. It has to be noted that the terms “voice/data centric” are not defined in Stage 2 or Stage 3 3GPP specifications. Nevertheless in TS 23.221 section 7.2a it is stated:


UE acting in a "Voice centric" way would always try to ensure that Voice service is possible. A CSFB/IMS enabled UE acting in a "Voice centric" way that cannot obtain IMS voice over PS session service, should select a cell of any RAT that provides access to the CS domain. In this case, when CSFB (as defined in TS 23.272 [30]) is not supported in the network, the UE should camp only on RATs that provides access to the CS domain (e.g. GERAN and UTRAN) and disable E-UTRAN capability.


UE acting in a "Data centric" way would always try to ensure it gets PS data connectivity, e.g. the UE would stay in the current RAT for PS data connectivity even when voice service is not obtained. A CSFB/IMS enabled UE acting in a "Data centric" way that cannot obtain IMS voice over PS session service in EPS, should continue to stay in EPS even when the EPS does not support CSFB (as defined in TS 23.272 [30]).

Based on the highlighted words it is obvious that in Rel.8 voice and data centric UEs do not display any difference when the preferred voice domain preference is actually provided. In this respect they should behave in the exact same way, and two users, one with UE acting in voice centric way and one with a UE acting in data centric way, should not realise any difference in performance and/or experience (i.e. they would both camp in the same RAT based on the operators’ default idle mode camping policy).

Difference with Rel.9 behaviour of voice/data centric
Based on the agreements in Rel.9 for selective camping the voice and data centric behaviour is signalled to the MME/SGSN as part of the UE Network Capability in order to be taken as input for the determination of the RFSP that will assist idle mode camping. This is the extract from section 5.11.3 TS 23.401 rel.9:

The UE shall indicate in the UE Network Capability whether it supports CS Fallback (as specified in TS 23.272 [58]) and whether it behaves in a voice centric or data centric way (as defined in TS 23.221 [27]). A UE supporting CS Fallback and IMS shall also indicate in the UE Network Capability whether it is configured as CS Voice only, CS Voice preferred and IMS PS Voice as secondary, IMS PS Voice preferred and CS Voice as secondary, or IMS PS Voice only (as defined in TS 23.221 [27]).

NOTE: Depending on operator's configuration, the voice capabilities and settings included in the UE Network Capability can be used by the MME to choose the RFSP Index value to be delivered to eNodeB across S1. As an example, this enables the enforcement of selective idle mode camping over GERAN/UTRAN for voice centric UEs relying on CS Fallback for voice support in E‑UTRAN.

Even though the final result for the determination of idle mode camping will take many factors into account; the fact that voice and data centric are signalled to the network means that the usage settings will be taken into account in order to determine the idle mode camping policy. 

The use of the UE usage setting in Rel-8 for the “failure mode” has a direct consequence on the use of the UE usage setting in Rel-9 for RFSP because both failure mode and RFSP use the same stimulus. The impact of that is that the setting for voice/data centric on the MMI have to indicate to the user the fact that “this setting” may now have impact on the idle mode camping result, hence from implementation point of view this now becomes a different MMI setting. If in rel.8 the setting to allow the user to choose between voice/data centric was “in case both data and voice cannot be supported, do you prefer to use data or voice?” In rel.9 there are now two questions to ask:  “on failure to obtain a voice solution in LTE, in case both data and voice cannot be supported, do you prefer to use data or voice? And also: “on finding a successful voice solution in LTE, do you prefer faster data access setup or faster voice call setup time?” in order to cover the impact of data/voice centric in idle mode camping.
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It becomes evident that the idle mode camping feature has impacts in the voice/data centric behaviour of the UE. So in the next section we propose possible ways forward for how to handle the situation in the standards.

3. Approaches for way forward
Alt. A: Define a separate parameter (idle mode camping preference)
One different approach is to create a new separate “switch” that will only be used to indicate the user/UE preference for idle mode camping. We name this parameter “idle mode camping preference”. This new parameter will replace the signalling of voice/data centric in the MS Network Capabilities and in this respect it will keep the semantics of voice/data centric the same as they are in rel.8.

(+) Allows higher flexibility to use “idle mode camping preference” in orthogonal manner to the “preference in case of failure” which is what voice/data centric is in rel.8

(+) Keeps the behaviour for voice/data centric the same as in rel.8

(+) Allows still the possibility that in an implementation both data/voice centric will be set by the same MMI setting as is the status currently if it is deemed appropriate

(+) It is not necessarily required that this new parameter “idle mode camping preference” to be set from the MMI as the UE usage setting currently does. It can become implementation decision whether this parameter will be filled in in all form factors via the MMI or be “hard-wired”

(-) Requires modifications in various rel.9 standards i.e. TS 23.401, 24.301 (mainly a renaming exercise though with minimal impact)

Standards changes required if Alt.A is chosen:
· TS 23.401: New parameter: “idle mode camping preference” to be defined in section 4.5.X in place of UE usage settings, mainly renaming the information element “Voice Domain Preference and UE usage settings” that is introduced by S2-101915

· TS 23.060: New parameter: “idle mode camping preference” to be defined in section 5.3.X in place of UE usage settings, mainly renaming the information element “Voice Domain Preference and UE usage settings” that is introduced by S2-101916

· TS 24.301: Reference to TS 23.401 section 4.5.X and idle mode camping preference instead of TS 23.221 voice/data centric for the existing “voice domain preference and UE usage setting” IE

· Send LS to inform CT1 about the decision

· At Stage 3, CRs C1-101620 (24.008 proposal 1) and C1-101621 (24.301 proposal 1) implement this alternative. These CRs also include other “general” modifications required to the specification of RFSP.
Alt.B: Define the modified semantics of voice/data centric in rel.9

Currently the changed semantics in rel.9 for the voice/data centric are not reflected in the definition in 23.221. This can only be implied by the fact that the voice/data centric usage setting is signalled to the network in MS Network Capability in rel.9, but the definition needs to be modified in TS 23.221 in order to clearly indicate the fact that the voice/data centric is also signalled in order to be taken as input to idle mode camping priority and as a result the change of UE usage setting will also have effect on the selective camping.

(+) No impact in rel.9 stage-3 TS 24.301, only change of definition of voice/data centric in the rel.9 version of TS 23.221 is required

(-) Different behaviour between rel.8 and rel.9 UE behaviour if voice/data centric is taken into account for idle mode camping priority

(-) It is not possible to use “idle mode camping preference” in orthogonal manner to the “preference in case of failure”

(-) Given that UE usage setting has to be exposed to the MMI, every change from voice centric to data centric and data centric will result in MM signalling. 

Standards changes required if Alt.B is chosen:
· TS 23.401: As in S2-101915

· TS 23.060: As in S2-101916

· TS 23.221: Change definition of voice centric/data centric

· Although this decision has no effect on the existing information element at Stage 3, CRs C1-101622 (24.008 proposal 2) and C1-101623 (24.301 proposal 2) are provided that only include “general” modifications to the current specification of the RFSP feature.
4. Proposal

For Stage 3, two proposals have been provided with CRs to both TS 24.008 and 24.301. It is anticipated that a decision needs to be made in SA2 before Proposal 1 can be accepted. Proposal 2 can be handled in CT1 without SA2 getting involved.












































































































































































































