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1. Introduction
During RAN#45, discussion took place on how to handle Rel-8 FGI in Rel-9, as well as optionality of Rel-9 features, and the following way forward was agreed [1, 2]:

· RAN tasks RAN2 to come up with a list of Rel-9 features that should have an IOT bit in order to avoide IOT problems. RAN2 should also consider if grouping of features under one IOT bit is possible.

· RAN will look at this list at the next RAN meeting, decide whether the list is acceptable, and which of these features would not have an IOT bit but a true optionality bit. This will not exclude mandatory features.

· Other WG’s should provide input where required, especially for TEI-9.

· RAN2 should also come with a proposal to RAN#46 on how to continue with the Rel-8 FGI list.

In accordance to this way forward, RAN has received a LS from RAN2 [3].

In this contribution, we propose a way forward on how to optionality of Rel-9 LTE features. A separate contribution providing a way forward on the handling of Rel-8 FGI in Rel-9 [4] is also contributed to this meeting.

2. Discussion
2.1
General
RAN2 has performed the following exercise:

· Identify features which would cause IOT issues in the case a UE does not support (and/or has not tested) a feature without the network knowing.

· Identify dependency of Rel-9 features on other features

· Identify the preferred grouping of features

The result of this RAN2 exercise as provided in the LS from RAN2 [3] is copied below.
	Feature
	“IOT bit”
	Description proposal from RAN2

	LTE
	
	

	Support for intra-LTE intra-freq inbound mobility to CSG or hybrid cells 
	Yes
	- Proximity indication procedure

	Support for intra-LTE inter-freq inbound mobility to CSG or hybrid cells
	Yes
	- Proximity indication procedure

	Support for inter-RAT inbound mobility to UMTS CSG or hybrid cells
	Yes
	- Proximity indication procedure

	Support for autonomous gap SI reading intra-LTE intra-freq
	Yes
	- SI reading request procedure where UE utilizes autonomous gaps for intra-frequency

	Support for autonomous gap SI reading intra-LTE inter-freq
	Yes
	- SI reading request procedure where UE utilizes autonomous gaps for inter-frequency

	Support for autonomous gap SI reading of UMTS cells
	Yes
	- SI reading request procedure where UE utilizes autonomous gaps for UMTS

	IMS emergency call
	No
	

	Positioning
	No
	

	MBMS
	No
	

	PWS
	No
	

	Vocoder Adaptation (ECN)
	No
	NOTE: This is being checked with SA4 in a LS

	SON: RACH measurement
	Yes
	UEInformationRequest procedure concerning rachReport part – NOTE only measurement so far is rachReport i.e. indicating this as FALSE will also mean that UE does not support UEInformationRequest message 

	Enhanced dual-layer
	Yes
	PDSCH Transmission mode 8 

	Dedicated RLF timers
	Yes
	radioResourceConfigDedicated including the rlf-TimersAndConstants

	Enhanced CSFB to 1xRTT
	No
	IOT bit not required as there is already optionality bit

	Periodic CQI/PMI/RI masking
	Yes
	CQI-ReportConfigExt

	Shorter SR periodicity
	No
	IOT bit not required as RAN2 assumes support/testing of such a small functionality can be mandated

	SR prohibit and SPS mask
	Yes
	sr-ProhibitTimer and logicalChannel-SRmask. If the UE has set bit number 3 of REL8 FGI to 0, SPS mask is not supported.


RAN plenary needs to perform the following exercise:

· Identify which features are mandatory for the UE to support and which features can be made optional for the UE to support

· For features that are (1) determined by RAN plenary to be optional and (2) determined by RAN2 to require “IOT bits”, identify whether or not the proposed grouping by RAN2 is acceptable, and provide guidance to RAN2 on defining UE capability bits

· For features that are (1) determined by RAN plenary to be mandatory and (2) determined by RAN2 to require “IOT bits”, identify whether or not to introduce “IOT bits” (i.e. similar to Rel-8 FGI)
· If RAN plenary determines that “IOT bits” should be defined for mandatory features, identify whether or not the proposed grouping by RAN2 is acceptable, and provide guidance to RAN2 on defining Rel-9 FGI bits

2.2
Optionality of Rel-9 features
In this section, we provide our views on which Rel-9 features should be mandatory and which should be optional.

1) Support of intra-LTE intra-freq inbound mobility to CSG or hybrid cells

The support of CSG functionality (i.e. support of CSG whitelist) itself is expected to be optional. For (LTE-)CSG-(whitelist-)capable Rel-9 LTE UEs, as this is a core feature for CSG introduced in Rel-9, support of this feature should be mandated. For other Rel-9 LTE UEs, this feature is not required.
Conclusion 0: CSG functionality (i.e. support of CSG whitelist) itself is an optional UE feature.

Conclusion 1: (LTE-)CSG-(whitelist-)capable Rel-9 LTE UEs shall support this feature (i.e. mandatory feature).

Conclusion 2: Other Rel-9 LTE UEs do not need to support this feature.

2) Support of intra-LTE inter-freq inbound mobility to CSG or hybrid cells

Similar to 1) above, .support of this feature should be mandated for (LTE-)CSG-(whitelist-)capable Rel-9 LTE UEs for the frequencies they support. For other Rel-9 LTE UEs, this feature is not required.
Conclusion 3: (LTE-)CSG-(whitelist-)capable Rel-9 LTE UEs shall support this feature (i.e. mandatory feature) for the frequencies they support.

Conclusion 4: Other Rel-9 LTE UEs do not need to support this feature.

3) Support of inter-RAT inbound mobility to UMTS CSG or hybrid cells

Inter-RAT procedures are usually more complex to implement/test, and therefore it is thought that this feature can be optional for UMTS-CSG-(whitelist-)capable LTE/UMTS dual mode Rel-9 UEs. For other Rel-9 LTE UEs, this feature is not required.

Conclusion 5: This feature is optional for UMTS-CSG-(whitelist-)capable LTE/UMTS dual mode Rel-9 UEs.

Conclusion 6: Other Rel-9 LTE UEs do not need to support this feature.

4) Support for autonomous gap SI reading intra-LTE intra-freq

For (LTE-)CSG-(whitelist-)capable Rel-9 LTE UEs, as this is also one of the main functions of CSG introduced in Rel-9, support of this feature should be mandated. Furthermore, this feature should not be considered as an individual feature for (LTE-)CSG-(whitelist-)capable Rel-9 LTE UEs, but a sub-feature of intra-LTE intra-freq inbound mobility to CSG or hybrid cells.

Support of this feature by other Rel-9 LTE UEs will also help the network in detecting PCI/PSC confusion, and so it is proposed that support of this feature should be mandated for all Rel-9 LTE UEs.

Conclusion 7: Rel-9 LTE UEs shall support this feature (i.e. mandatory feature), and for (LTE-)CSG-(whitelist-)capable Rel-9 LTE UEs, this should be grouped together with “Support of intra-LTE intra-freq inbound mobility to CSG or hybrid cells.

5) Support for autonomous gap SI reading intra-LTE inter-freq

Similar to 4) above, .it is desirable for all Rel-9 LTE UEs to support this feature for the frequencies they support. Furthermore, this feature should not be considered as an individual feature for (LTE-)CSG-(whitelist-)capable Rel-9 LTE UEs, but a sub-feature of intra-LTE intra-freq inbound mobility to CSG or hybrid cells.
Conclusion 8: Rel-9 LTE UEs shall support this feature (i.e. mandatory feature) for the frequencies they support, and for (LTE-)CSG-(whitelist-)capable Rel-9 LTE UEs, this should be grouped together with “Support of intra-LTE inter-freq inbound mobility to CSG or hybrid cells.

6) Support for autonomous gap SI reading of UMTS cells

Inter-RAT procedures are usually more complex to implement/test, and therefore it is thought that this feature can be optional for both UMTS-CSG-(whitelist-)capable LTE/UMTS dual mode Rel-9 UEs and non-UMTS-CSG-(whitelist-)capable LTE/UMTS dual mode Rel-9 UEs. For other Rel-9 LTE UEs, this feature is not required.
Conclusion 9: This feature is optional for LTE/UMTS dual mode Rel-9 UEs.
Conclusion 10: Other Rel-9 LTE UEs do not need to support this feature.
7) IMS emergency call
IMS emergency call can only be supported by IMS voice capable UEs. As support for IMS voice is considered to be optional, it follows that support of this feature is also optional. However, as emergency call is one of the critical features that Rel-8 LTE lacks compared to UMTS (there are also regional requirements for supporting emergency calls), support for IMS emergency calls should be mandated for IMS-voice-capable Rel-9 LTE UEs.
Conclusion 11: IMS-voice-capable Rel-9 LTE UEs shall support this feature (i.e. mandatory feature)

Conclusion 12: Other Rel-9 LTE UEs do not need to support this feature.

8) Positioning
Positioning is traditionally an optional feature.

Conclusion 13: This feature is optional for Rel-9 LTE UEs.

9) MBMS
MBMS is traditionally an optional feature.

Conclusion 14: This feature is optional for Rel-9 LTE UEs.

10) PWS
SA1 has already concluded that PWS is an optional feature.

Conclusion 15: This feature is optional for Rel-9 LTE UEs.

11) Vocoder Adaptation
This feature allows to dynamically adapt the codec rate within a session. Traditionally, support of multi-rate voice codecs are optional.

Conclusion 16: This feature is optional for Rel-9 LTE UEs.

12) SON: RACH measurement
This feature allows the network to fine tune RACH parameters either manually or by means of SON. Such optimization can be performed even if only a fraction of the UEs reports RACH measurements, and there seems to be no need to mandate this functionality.
Conclusion 17: This feature is optional for Rel-9 LTE UEs.

13) Enhanced dual-layer
This feature allows enhanced beam forming and helps to improve spectrum efficiency. Such beam forming enhancements are traditionally an optional feature.

Conclusion 18: This feature is optional for Rel-9 LTE UEs.

14) Dedicated RLF timers
This feature allows the network to select RLF timers depending on the SAE bearer the UE has established. It is desirable to have all UEs support such feature in order to allow a network deploying the feature to have common control among all UEs (i.e. no UE specific control is needed depending on capability). Also, this feature is a rather small feature.
Conclusion 19: Rel-9 LTE UEs shall support this feature (i.e. mandatory feature).

15) Enhanced CSFB to 1xRTT
RAN2 has already agreed to define an optionality bit for this feature. Furthermore, this feature is only applicable to LTE/1xRTT dual mode UEs.
Conclusion 20: This feature is optional for LTE/1xRTT dual mode Rel-9 UEs.

Conclusion 21: Other Rel-9 LTE UEs do not need to support this feature.

16) Periodic CQI/PMI/RI masking
This feature helps efficient time multiplexing of PUCCH resources among different UEs in the cell. It is desirable to have all UEs support such feature in order to allow a network deploying the feature to have common control among all UEs (i.e. no UE specific control is needed depending on capability). Also, this feature is a rather small feature.
Conclusion 22: Rel-9 LTE UEs shall support this feature (i.e. mandatory feature).

17) Shorter SR periodicity
RAN2 has already concluded that support of this feature should be mandatory as this is a small functionality.

Conclusion 23: Rel-9 LTE UEs shall support this feature (i.e. mandatory feature).

18) SR prohibit and SPS mask
This feature helps (1) to avoid unnecessary SR transmissions and UE activity due when very short SR periodicities are configured in order to minimize data transfer delays, and (2) can provide the network with a finer knowledge of which logical channel triggered a SR. It is desirable to have all UEs support such feature in order to allow a network deploying the feature to have common control among all UEs (i.e. no UE specific control is needed depending on capability). Also, this feature is a rather small feature.

Conclusion 24: Rel-9 LTE UEs shall support this feature (i.e. mandatory feature).

Our view on the optionality of Rel-9 LTE features is summarized in the table below.

Table 1 – Proposed optionality of Rel-9 LTE features
	Feature
	Mandatory / Optional

	LTE
	

	Support for intra-LTE intra-freq inbound mobility to CSG or hybrid cells 
	- Mandatory for (LTE-)CSG-(whitelist-)capable Rel-9 LTE UEs

(- Not required for other Rel-9 LTE UEs)

	Support for intra-LTE inter-freq inbound mobility to CSG or hybrid cells
	- Mandatory for (LTE-)CSG-(whitelist-)capable Rel-9 LTE UEs for the frequencies they support
(- Not required for other Rel-9 LTE UEs)

	Support for inter-RAT inbound mobility to UMTS CSG or hybrid cells
	- Optional for UMTS-CSG-(whitelist-)capable LTE/UMTS dual mode Rel-9 UEs

(- Not required for other Rel-9 LTE UEs)

	Support for autonomous gap SI reading intra-LTE intra-freq
	- Mandatory for all Rel-9 LTE UEs

	Support for autonomous gap SI reading intra-LTE inter-freq
	- Mandatory for all Rel-9 LTE UEs for the frequencies they support

	Support for autonomous gap SI reading of UMTS cells
	- Optional for LTE/UMTS dual mode Rel-9 UEs
(- Not required for other Rel-9 LTE UEs)

	IMS emergency call
	- Mandatory for IMS-voice-capable Rel-9 LTE UEs

(- Not required for other Rel-9 LTE UEs)

	Positioning
	- Optional for Rel-9 LTE UEs

	MBMS
	- Optional for Rel-9 LTE UEs

	PWS
	- Optional for Rel-9 LTE UEs

	Vocoder Adaptation (ECN)
	- Optional for Rel-9 LTE UEs

	SON: RACH measurement
	- Optional for Rel-9 LTE UEs

	Enhanced dual-layer
	- Optional for Rel-9 LTE UEs

	Dedicated RLF timers
	- Mandatory for Rel-9 LTE UEs

	Enhanced CSFB to 1xRTT
	- Optional for LTE/1xRTT dual mode Rel-9 UEs

(- Not required for other Rel-9 LTE UEs)

	Periodic CQI/PMI/RI masking
	- Mandatory for Rel-9 LTE UEs

	Shorter SR periodicity
	- Mandatory for Rel-9 LTE UEs

	SR prohibit and SPS mask
	- Mandatory for Rel-9 LTE UEs


Proposal 1: It is proposed to agree on the Rel-9 LTE feature optionality as summarized Table 1.

2.3
UE capability signalling for optional features
For those Rel-9 LTE features proposed to have some optionality in Table 1 and requiring “IOT bits” as indicated in [3], it is proposed to define the UE capability signalling provided in Table 2 below:

Table 2 – Proposed UE capability signalling
	Bit index
	UE capability
	Comments

	1
	Support for inbound mobility to LTE CSG or hybrid cells
	Setting this bit to “TRUE” means that the Rel-9 LTE UE supports:

1) LTE-CSG(-whitelist)
2) Intra-LTE intra-freq inbound mobility to CSG or hybrid cells

3) Intra-LTE inter-freq inbound mobility to CSG or hybrid cells

4) Autonomous gap SI reading intra-LTE intra-freq

- this feature is to be supported by all Rel-9 LTE UEs regardless

5) Autonomous gap SI reading intra-LTE inter-freq

- this feature is to be supported by all Rel-9 LTE UEs regardless

	2
	Support for inter-RAT inbound mobility to UMTS CSG or hybrid cells
	Setting this bit to “TRUE” means that the Rel-9 LTE UE supports:

1) UMTS-CSG(-whitelist)
2) Inter-RAT inbound mobility to UMTS CSG or hybrid cells

3) Autonomous gap SI reading of UMTS cells

If a UE sets this bit to “TRUE”, the same UE shall also set bit index 3 to “TRUE”

	3
	Support for autonomous gap SI reading of UMTS cells
	Setting this bit to “TRUE” means that the Rel-9 LTE UE supports:

1) UMTS

2) Autonomous gap SI reading of UMTS cells

	4
	SON: RACH measurement
	Setting this bit to “TRUE” means that the Rel-9 LTE UE supports:

1) SON: RACH measurement

	5
	Enhanced dual-layer
	Setting this bit to “TRUE” means that the Rel-9 LTE UE supports:

1) Enhanced dual-layer

	6
	Enhanced CSFB to 1xRTT
	Setting this bit to “TRUE” means that the Rel-9 LTE UE supports:

1) 1xRTT

2) Enhanced CSFB to 1xRTT


Basically, it is proposed to define individual bits for each features except for CSG related features. For CSG related features, it is proposed to group the features together except for inter-RAT CSG features. Furthermore, it is proposed to define a separate bit for autonomous gap SI reading of UMTS cells as it is desirable to allow support of this feature also for UEs not supporting the CSG(-whitelist) functionality.
Proposal 2: It is proposed to agree on the UE capability signalling for Rel-9 LTE feature optional features as summarized in Table 2.

It is noted, however, that for Vocoder Adaptation (ECN), RAN2 has sent a LS to SA4 to check if there really is no need for an “IOT bit” in the AS level, and depending on the response from SA4, there might be a need to define a UE capability bit for Vocoder Adaptation (ECN).
It is also noted that there were some views expressed during RAN2#68 to introduce a UE capability bit for MBMS support in which RAN2 decided to study further, so depending on the outcome of this study, there might be a need to define a UE capability bit for MBMS.

2.4
FGI for mandatory Rel-9 features
The list of Rel-9 LTE features for which mandatory support is proposed for all Rel-9 LTE UEs as in Table 1 is copied below:

1) Support for autonomous gap SI reading intra-LTE intra-freq

2) Support for autonomous gap SI reading intra-LTE inter-freq

3) Dedicated RLF timers

4) Periodic CQI/PMI/RI masking
5) SR prohibit and SPS mask
FGI was introduced in Rel-8 to enable quick time-to-market of initial LTE terminals. I.e., Rel-8 FGI features were deemed to be mandatory features, but in order to enable early deployment of LTE and in consideration of the various features specified for LTE, FGI was introduced in order to allow these UEs and networks to not support / have tested less prioritized features.

In this aspect, there is less justification for defining FGI for Rel-9 features since time to market of Rel-9 UEs/networks is less critical with LTE already available with Rel-8. Therefore, it is proposed not to define FGI for Rel-9 features. With such a decision, the implication is that network vendors must commit in supporting mandatory Rel-9 features by the time the initial Rel-9 LTE UEs are need to perform testing in order to provide IOT environment. Otherwise, there might be IOT issues. Looking at the above list of proposed mandatory Rel-9 features, however, the list is very short and we think (hope) that this is tolerable.

Proposal 3: It is proposed not to define FGI for Rel-9 features.

3. Conclusion

This contribution addressed the optionality of Rel-9 LTE features, and proposes the following way forwards:

Proposal 1: It is proposed to agree on the Rel-9 LTE feature optionality as summarized Table 1.

Proposal 2: It is proposed to agree on the UE capability signalling for Rel-9 LTE feature optional features as summarized in Table 2.

Proposal 3: It is proposed not to define FGI for Rel-9 features.
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