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Introduction
Selective Camping and “voice-centric” and “data-centric” behaviours were added in release 8. In release 9, signalling was added to inform the network of the UE’s voice / data centrism to enable the MME/SGSN to determine the selective camping policy.

This contribution seeks to reconsider the possible use of the UE’s usage settings in determining selective camping behavior. It is argued that there is only one feasible and useful combination of policies that the UE could communicate to the network and thus a much more descriptive information element communicated from the UE to the network would suffice. Further, use of more descriptive information would improve the predictability and simplicity of the mechanism.
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 the UE usage settings for selective camping changes the meaning of of “voice and data centric” between rel.8 and rel.9. In rel.8 the UE’s preference determines the behavior if the UE does not obtain the service it prefers. In rel.9, the UE’s preference configuration is used as input into a decision based on operator policy on what to do even if the UE is granted the service it prefers.
Although many potential combinations of UE capability, network capability, UE preference and operator policy exist, there is only a small number of cases in which the answer to the policy decision in the MME/SGSN is not “choose the best available RAT” – when the UE is voice centric, supports CSFB+SMSoverSGS and prefers CSFB or prefers IMS Voice but IMS Voice is not supported by the network (see Annex for more details on the combinations). Thus, signalling UE usage settings to the network devolves to a more graceful handling of the decision whether to force 2G/3G idle mode camping for a CSFB capable UE. Thus, a simpler signalling mechanism is far more appropriate than that suggested in CR S2-101916 submitted in 78E.
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 so that it only implies local UE behaviour: 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 can be fulfilled. 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.

And similar text contained in CR S2-101916 submitted in 78E:

If the UE supports CS fallback, or the UE is configured to support IMS voice, or both, the UE shall include the information element “Voice domain preference and UE’s usage setting” in Attach Request, Tracking Area Update Request and Routing Area Update Request messages. The purpose of this information element is to signal to the network the UE’s usage setting and voice domain preference for E-UTRAN. The UE’s usage setting indicates whether the UE behaves in a voice centric or data centric way (as defined in TS 23.221 [27]). The voice domain preference for E-UTRAN indicates whether the UE 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 UE’s usage setting and voice domain preference for E-UTRAN can be used by the network to choose the RFSP Index in use (see clause 4.3.6). 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. 

By bundling the idle mode camping preference in the UE usage settignsthe 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.
[image: image1.emf]If voice and high-speed data cannot 

be supported simultaneously which 

one you prefer?

And 

Do you 

potentially

prefer fast call 

setup time or fast data setup time? 

Voice &

Fast call

Data 

Voice centric

Camp in CS RAT

In case of failure 

(e.g. SMS-only, cause#18)

Data centric

Camp in E-UTRAN

Potentially 

camp 

in CS RAT

In other cases

Potentially 

camp 

in E-UTRAN

If voice and high-speed data 

cannot be supported 

simultaneously which one you 

prefer?

voice

data

Voice centric

Camp in CS RAT

In case of failure 

(e.g. SMS-only, cause#18)

Data centric

Camp in E-UTRAN

In other cases

In other cases

Camp in E-UTRAN

In case of failure 

(e.g. SMS-only, cause#18)

Same MMI Setting

In rel.8 UE

In rel.9 UE

In case of failure 

(e.g. SMS-only, cause#18)


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.
Unecessary MM signalling 
As shown in Annex of the present document from our analysis it is only meaningful to “selectively” camp the UE in other than “best available RAT” only when the UE prefers faster call setup time and is successfully combined attached and prefers CS voice or prefer IMS voice but IMS voice is not supported by the network. In all other cases the default RRM strategy “camp in best available RAT” will be followed. If the UE usage setting (voice/data centric) is signalled as indicated in S2-101916 any possible change of the MMI setting will result in unnecessary MM signalling (TAU/RAU) since the change will not in any way result in any change in the RFSP. For example if a UE is IMS registered  for voice service any change from voice/data centric does not result in any meaningful RFSP change. 
3. Way forward

Define a separate simple parameter (idle mode camping preference)

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.
By defining a new parameter (idle mode camping preference) we allow more flexibility in the implementation since we do not define how this IE will be set. It can be set (still) via the MMI setting that controls the UE usage settings but also be hard-wired or configured through a different MMI setting altogether. More importantly we can restrict the signalling of the IE only for CSFB capable UEs and avoid unnecessary signalling, only for the cases that it makes sense.
 (+) 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 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: 
· 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
4. Proposal

The authors of this document would recommend this approach, to be accepted at the Kyoto meeting (SA2#79).
We propose the accompanying CRs S2-102421, S2-102422.
Annex (Combinations of voice domain preference and UE usage settings)

	Case
	Voice Domain Preference
	Voice vs. Data Centric
	IMS PS Voice Supported indicator
	CSFB Response to be returned
	Notes on RRM strategy derived from RFSP

	1.1
	CS Only
	VC
	N/A
	Accept
	When Idle camp on 2G/3G. When active (connected mode) for PS data, redirect from 2G/3G to E-UTRAN

Or 

UE to stay in LTE and use CSFB

(Note 1)

	1.2
	CS Only
	VC
	N/A
	SMS-only
	UE to autonomously reselect to 2G/3G for idle and connected mode (Note 2)

	1.3
	CS Only
	VC
	N/A
	CSFB Not Preferred
	UE to autonomously reselect to 2G/3G for idle and connected mode (Note 2)

	1.4
	CS Only
	VC
	N/A
	Reject (cause #18)
	UE to autonomously reselect to 2G/3G for idle and connected mode (Note 2)

	1.5
	CS Only
	DC
	N/A
	Accept
	UE to stay in LTE and use CSFB

(Note 3)

	1.6
	CS Only
	DC
	N/A
	SMS-Only
	UE to stay in LTE and use CSFB for SMS only if configured

(Note 4)

	1.7
	CS Only
	DC
	N/A
	CSFB Not Preferred
	UE to stay in LTE and use CSFB

(Note 3)

	1.8
	CS Only
	DC
	N/A
	Reject (cause #18)
	UE to stay in LTE no support for voice/SMS if configured

 (Note 5)

	2.1
	IMS Only
	VC
	Yes (VoIMS supported)
	N/A
	Stays in LTE uses VoIMS

(Note 6)

	2.2
	IMS Only
	VC
	No (VoIMS not supported)
	N/A
	UE to autonomously reselect to 2G/3G for idle and active (Note 2)

	2.3
	IMS Only
	DC
	Yes (VoIMS supported)
	N/A
	Stays in LTE uses VoIMS

(Note 6)

	2.4
	IMS Only
	DC
	No (VoIMS not supported)
	N/A
	UE to stay in LTE no support for voice/SMS if configured

 (Note 5)

	3.1
	IMS Preferred, CSFB as secondary
	VC
	Yes (VoIMS supported)
	N/A
	Stays in LTE uses VoIMS

(Note 6)

	3.2
	IMS Preferred, CSFB as secondary
	VC
	No (VoIMS not supported)
	Accept
	When Idle camp on 2G/3G. When active (connected mode) for PS data, redirect from 2G/3G to E-UTRAN

Or 

UE to stay in LTE and use CSFB

(Note 1)

	3.3
	IMS Preferred, CSFB as secondary
	VC
	No (VoIMS not supported)
	SMS-Only
	UE to autonomously reselect to 2G/3G for idle and connected mode (Note 2)

	3.4
	IMS Preferred, CSFB as secondary
	VC
	No (VoIMS not supported)
	CSFB Not Preferred
	UE to autonomously reselect to 2G/3G for idle and connected mode (Note 2)

	3.5
	IMS Preferred, CSFB as secondary
	VC
	No (VoIMS not supported)
	Reject (cause #18)
	UE to autonomously reselect to 2G/3G for idle and connected mode (Note 2)

	3.6
	IMS Preferred, CSFB as secondary
	DC
	Yes (VoIMS supported)
	N/A
	Stays in LTE uses VoIMS

(Note 6)

	3.7
	IMS Preferred, CSFB as secondary
	DC
	No (VoIMS not supported)
	Accept
	UE to stay in LTE and use CSFB

(Note 3)

	3.8
	IMS Preferred, CSFB as secondary
	DC
	No (VoIMS not supported)
	SMS-Only
	UE to stay in LTE and use CSFB for SMS only

(Note 4)

	3.9
	IMS Preferred, CSFB as secondary
	DC
	No (VoIMS not supported)
	CSFB not preferred
	UE to stay in LTE and use CSFB

(Note 3)

	3.10
	IMS Preferred, CSFB as secondary
	DC
	No (VoIMS not supported)
	Reject (cause #18)
	UE to stay in LTE no support for voice/SMS (Note 5)

	4.1
	CS Preferred, IMS as secondary
	VC
	N/A
	Accept
	When Idle camp on 2G/3G. When active (connected mode) for PS data, redirect from 2G/3G to E-UTRAN

Or 

UE to stay in LTE and use CSFB

(Note 1)

	4.2
	CS Preferred, IMS as secondary
	VC
	Yes (VoIMS supported)
	Reject (cause #18)
	Stays in LTE uses VoIMS

(Note 6)

	4.3
	CS Preferred, IMS as secondary
	VC
	Yes (VoIMS supported)
	SMS-Only
	Stays in LTE uses VoIMS

(Note 6)

	4.4
	CS Preferred, IMS as secondary
	VC
	Yes (VoIMS supported)
	CSFB Not preferred
	Stays in LTE uses VoIMS

(Note 6)

	4.5
	CS Preferred, IMS as secondary
	VC
	No (VoIMS not supported)
	Reject (cause #18) or SMS-Only or CSFB Not preferred
	UE to autonomously reselect to 2G/3G for idle and connected mode (Note 2)

	4.6
	CS Preferred, IMS as secondary
	DC
	N/A
	Accept
	UE to stay in LTE and use CSFB

(Note 3)

	4.7
	CS Preferred, IMS as secondary
	DC
	Yes (VoIMS supported)
	Reject (cause #18)
	Stays in LTE uses VoIMS

(Note 6)

	4.8
	CS Preferred, IMS as secondary
	DC
	Yes (VoIMS supported)
	SMS-Only
	Stays in LTE uses VoIMS

(Note 6)

	4.9
	CS Preferred, IMS as secondary
	DC
	Yes (VoIMS supported)
	CSFB Not preferred
	Stays in LTE uses VoIMS

(Note 6)

	4.10
	CS Preferred, IMS as secondary
	DC
	No (VoIMS not supported)
	Reject (cause #18) or SMS-Only or CSFB Not preferred
	UE to stay in LTE no support for voice/SMS if configured

 (Note 5)


Note 1: Decision on whether to use RFSP value  which provides 2G/3G cells in idle mode camping priority and redirects the UE to E-UTRAN when it transitions to active mode or RFSP value that keeps the UE in E-UTRAN in idle and active and uses CSFB is operator decision. 

Note 2: This case in rel.8/9 corresponds to the autonomous reselection with “disabling of E-UTRAN capabilities”. Default RRM strategy makes sense to apply.
Note 3: For data centric UEs is preferable to stay in E-UTRAN in idle mode and use CSFB. There is no need to optimise voice call setup performance. Default RRM strategy makes sense to apply.

Note 4: In this case the UE uses TS 23.272 only for SMS. Default RRM strategy makes sense to apply.

Note 5: In this case the UE stays in E-UTRAN with no support for voice or SMS. Default RRM strategy makes sense to apply.

Note 6: In this case the UE stays in E-UTRAN with support for VoIMS. Default RRM strategy makes sense to apply.
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