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1. Introduction
During RAN#46, discussion took place on how to handle optionality of Rel-9 features based on [1-2], and the conclusions/discussions were summarized in [3-5].
RAN2 should prepare CRs to TS 36.306 and TS 36.331 for RAN#47 according to discussions during RAN2#46, and this document outlines the contents which should be captured in these CRs. The draft CRs are provided in [6-7].

2. Agreements from RAN#46
2.1
General agreement
As a general principle, the following was agreed during RAN#46 [3]:

· No FGI bits will be defined for Rel-9 features (i.e. features will only be mandatory or optional, and normal UE capability bits will be defined for optional features when necessary)
2.2
Agreements on each features
The agreements on each Rel-9 UE features reached during RAN#46 [3-5] are listed in Table 1 below. Note that the below is based on the Table 1 from [5] with additional description (typed in italics in the “RAN #46 outcome” column) found in [3-4].
Table 1 xxx
	Feature
	IOT bit
	Description proposal from RAN2
	RAN #46 outcome

	Support for intra-LTE intra-freq inbound mobility to CSG or hybrid cells
	Yes
	- Proximity indication procedure
	Capability bit is needed in RRC (bit 1), conditions for setting this bit is FFS.

	Support for intra-LTE inter-freq inbound mobility to CSG or hybrid cells
	Yes
	- Proximity indication procedure
	Capability bit is needed in RRC (bit 2), conditions for setting this bit is FFS.

	Support for inter-RAT inbound mobility to UMTS CSG or hybrid cells
	Yes
	- Proximity indication procedure
	Capability bit is needed in RRC (bit 3).

	Support for autonomous gap SI reading intra-LTE intra-freq
	Yes
	- SI reading request procedure where UE utilizes autonomous gaps for intra-frequency
	Capability bit is needed in RRC (bit 4), conditions for setting this bit is FFS.

	Support for autonomous gap SI reading intra-LTE inter-freq
	Yes
	- SI reading request procedure where UE utilizes autonomous gaps for inter-frequency
	Capability bit is needed in RRC (bit 5), conditions for setting this bit is FFS.

	Support for autonomous gap SI reading of UMTS cells
	Yes
	- SI reading request procedure where UE utilizes autonomous gaps for UMTS
	Capability bit is needed in RRC (bit 6).

	IMS emergency call
	No
	
	Mandatory for IMS voice capable UE in LTE, no capability bit is needed in RRC.
RAN2 is tasked to capture this.

	Positioning
	No
	
	Optional, no capability bit is needed in RRC.
PRS support is also optional. No capability bit is needed in RRC. FFS if bit inside LPP (RAN2 decision).

Rx/Tx timediff measurement is also optional. No capability is needed in RRC. FFS if bit inside LPP (RAN2 decision).

	MBMS
	No
	
	Optional, no capability bit is needed in RRC.

	PWS
	No
	
	Optional, no capability bit is needed in RRC.

	Vocoder Adaptation (ECN)
	No
	NOTE: This is being checked with SA4 in a LS
	Optional, no capability bit is needed in RRC.

	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
	Capability bit is needed in RRC (bit 7).

	Enhanced dual-layer
	Yes
	PDSCH Transmission mode 8
	For FDD, capability bit is needed in RRC (bit 8).

For TDD, capability bit is needed in RRC (bit 9), conditions for setting this bit is FFS (see RP-091451 for details).
This feature shall be implemented for Rel-9 TDD UEs.

It shall be captured in 36.331 that the corresponding capability bit shall be set to “TRUE” when the UE has been IoT tested.

Text similar to “Enhanced DL transmission (transmission mode 8) is supported for Rel-9 TDD” shall be inserted in 36.306.

	Dedicated RLF timers
	Yes
	radioResourceConfigDedicated including the rlf-TimersAndConstants
	Mandatory, no capability bit is needed in RRC.
RAN2 is tasked to capture this.

	Enhanced CSFB to 1xRTT
	No
	IOT bit not required as there is already optionality bit
	Capability bit is needed in RRC (bit already exists).

	Periodic CQI/PMI/RI masking
	Yes
	CQI-ReportConfigExt
	Mandatory, no capability bit is needed in RRC.
RAN2 is tasked to capture this.

	Shorter SR periodicity
	No
	IOT bit not required as RAN2 assumes support/testing of such a small functionality can be mandated
	Mandatory, no capability bit is needed in RRC.
RAN2 is tasked to capture this.

	SR prohibit and SR 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.
	SR prohibit is mandatory, no capability bit is needed in RRC.

SR mask is mandatory for SPS capable UEs (linked to Rel-8 FGI bit 3)
RAN2 is tasked to capture this.


With the decisions from RAN#46 summarized above, it should be rather straight forward to prepare CRs to TS 36.306 and TS 36.331.

It is noted that for those features determined to be mandatory, RAN2 has been tasked to capture such agreement in RAN2 specifications. Although this is traditionally not a common practice, it is suggested to capture such agreements in section 11 of TS 36.331 (UE capability related constraints and performance requirements).
The corresponding CRs to TS 36.306 and TS 36.331 are provided in [6-7].

Proposal 1: Agree on the CRs to TS 36.306 and TS 36.331 provided in [6-7].
3. Handling of FFS issues from RAN#46

It is noted that for the following capability bits, conditions for setting the respective bits were left FFS during RAN#46:

· Support for intra-LTE intra-freq inbound mobility to CSG or hybrid cells (bit 1)

· Support for intra-LTE inter-freq inbound mobility to CSG or hybrid cells (bit 2)

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

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

The final decision on the conditions of setting the above bits should be taken at RAN plenary. It is noted that as long as the bits are ready as in the CRs in [6-7], the decision can be taken after ASN.1 freeze (although early decisions are of course always favourable). However, as often times it is difficult to have technical discussion during RAN plenary, it would be desirable to have some discussions in RAN2 from a technical standpoint, and if possible, provide some guidance to RAN plenary.

Below, we provide our views on the use of the above capability bits.

Support for intra-LTE intra-freq inbound mobility to CSG or hybrid cells (bit 1)

This feature allows the UEs, based on their fingerprints, to indicate to the network that they are in the proximity of the CSG/hybrid cells which the UEs have membership to within the frequency layer to which they are connected to.
When eNB receives a measurement report (intra-frequency) containing a PCI value reserved by the network for CSG/hybrid cells, the eNB can decide whether or not to request autonomous gap SI reading of the cell with the reported PCI value based on whether or not it has received a intra-frequency proximity indication from the UE. I.e.:

· if the eNB has received intra-frequency proximity indication from the UE, it will request autonomous gap SI reading as there is high probability that the UE is in the vicinity of the CSG/hybrid cell which it has membership to

· if the eNB has not received intra-frequency proximity indication from the UE, it will not request autonomous gap SI reading as there is high probability that the UE is not in the vicinity of the CSG/hybrid cell which it has membership to

So, intra-frequency proximity helps the UE/network to avoid unnecessarily triggering the autonomous gap SI reading procedure, which is beneficial in avoiding performance degradation (i.e. lower user throughput, wasteful allocations of radio resources and, for RLC-UM bearers, packet losses) which will be otherwise incurred while a UE tries to acquire SI of a neighbour cell.
If a UE does not support this feature, the network would need to request autonomous gap SI reading of a neighbour intra-frequency CSG/hybrid cell by the UE when: (1) the UE reports a PCI within the PCI range reserved for CSG/hybrid cells; and (2a) the eNB does not manage a NRT for the CSG/hybrid cell or (2b) there is PCI confusion at the eNB.
For CSG-(whitelist-)capable Rel-9 LTE UEs, it would be desirable to mandate this feature since: (1) this is one of the main CSG/hybrid cell features introduced in Rel-9; (2) performance degradation can be avoided; and (3) results in one less path in the control logic to be implemented by the eNB.

This feature is only related to CSG/hybrid cell operation, and therefore is not required for non CSG-(whitelist-)capable LTE UEs.

Support for intra-LTE inter-freq inbound mobility to CSG or hybrid cells (bit 2)

This feature allows the UEs, based on their fingerprints, to indicate to the network that they are in the proximity of the CSG/hybrid cells which the UEs have membership to which is not within the frequency layer to which they are connected to.

When eNB receives inter-frequency proximity indication, it can then configure inter-frequency measurements and measurement gaps for the concerned inter-frequency layer, allowing UEs to report inter-frequency measurement results, which eventually would lead to inbound mobility to the UEs’ inter-frequency CSG/hybrid cell. 

If a UE does not support this feature, in order to realize inter-frequency mobility to CSG/hybrid cells, the network would always have to configure inter-frequency measurements and measurement gaps regardless of where the UE is. This leads to at least 15% (6ms measurement gap and 40ms measurement period) reduced user throughput (throughput will be further reduced considering timing relation of L1/L2 control signalling for HARQ). This puts severe restrictions in servicing CSG/hybrid cells.

Furthermore, as in the case for intra-frequency proximity indication, if a UE does not support this feature, the network would need to request autonomous gap SI reading of a neighbour inter-frequency CSG/hybrid cell by the UE when: (1) the UE reports a PCI within the PCI range reserved for CSG/hybrid cells; and (2a) the eNB does not manage a NRT for the CSG/hybrid cell or (2b) there is PCI confusion at the eNB. This leads to further performance degradation.

For CSG-(whitelist-)capable Rel-9 LTE UEs, it would be desirable to mandate this feature since: (1) this is one of the main CSG/hybrid cell features introduced in Rel-9; (2) performance degradation can be avoided; and (3) results in one less path in the control logic to be implemented by the eNB.

This feature is only related to CSG/hybrid cell operation, and therefore is not required for non CSG-(whitelist-)capable LTE UEs.

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

This feature allows eNBs to resolve PCI confusion by requesting UEs to read the SI and to report E-CGI etc. of intra-frequency neighbour cells.

If a UE does not support this feature, when the UE reports PCI via a measurement report for which there are multiple target (H)eNBs in the source eNBs NRT, the eNB can only blindly request handovers to the multiple target (H)eNBs. In case of S1 handovers (only S1 handovers are supported for HeNBs), preparation of multiple target cells is not possible, and this would increase the probability of handover failures due to the increased handover delays when the source eNB “guesses” the target (H)eNB incorrectly. Furthermore, especially in the case of CSG/hybrid cells, if the eNB does have NRT corresponding to the reported PCI, the eNB will not be able to perform handover.
PCI confusion is foreseen to arise especially in the context of superfluous HeNB deployment. However, PCI confusion is already observed in current macro only 3G networks (due to difficulty in network planning), and can be envisaged to further arise when operators introduce a large number of femto/pico cells. Therefore, it would be desirable to mandate support of this feature for all Rel-9 LTE UEs.

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

The situation is similar to “Support for autonomous gap SI reading intra-LTE intra-freq (bit4)”. The only difference is that this is for inter-frequency neighbour cells.
4. Conclusion
This contribution outlined the contents which should be captured for the CRs RAN2 should prepare for TS 36.306 and TS 36.331 to capture the agreements from RAN#46 with respect to the handling of the optionality of Rel-9 features.

Proposal 1: Agree on the CRs to TS 36.306 and TS 36.331 provided in [6-7].
Furthermore, this contribution addressed the FFS issues leftover from RAN#46. It is suggested for RAN2 to advise TSG RAN on the technical limitations which would arise by allowing non support of the features in question.
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