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1
Introduction
In the RAN#57 a LS RP-121457 was sent to RAN WGs indicating following on the timeplan for specifying UE capabilities:

The October meetings of RAN1#70bis, RAN2#79bis and RAN4#64bis:
· RAN1/2/4 to finalise FFS components and agree WG recommendations on mandatory/optional features.
· RAN1/2/4 to analyse a need of FDD/ TDD differentiation for individual Rel-11 capabilities.

· RAN1/4 to inform RAN2 about:

· The need of capability signalling for optional features

· Whether FGI is/are required for mandatory features

· The need of FDD/ TDD differentiation for individual Rel-11 capabilities/FGIs

NOTE:
To follow the Rel-11 completion schedule, it is recommended that this information is made available to RAN2 as soon as possible after the October bis meetings, in order that RAN2 can start discussions about the required capability signalling.

The November meeting of RAN2#80:

RAN2 to review the capability signalling requirements for all Rel-11 UE features based on the input from the RAN1 and RAN4 bis meetings.

At TSG-RAN#58:
TSG-RAN to review the WG recommendations and approve mandatory/optional status as required.

So for RAN2 the first task is basically to solve FFSes – which so far seem to include following points:
· IDC:
Whether autonomous denial is grouped separate from FDM/TDM based solutions.
· Multiple-TA (CA enhancements):
Whether it is mandated for inter-band UL CA band combinations.
· NOTE:
It was agreed to make optional for intra-band UL CA band combinations.
· PDCP SN extension (CA enhancements):
Whether it is conditionally mandated for Category 6 – 8 UEs.
· MBMS Service Continuity:
Whether it is conditionally mandated for Rel-11 UEs supporting MBMS.
· Enhancement towards RLF report:
Whether it is mandated for all UEs (in accordance with the RLF report in Rel-10).
Then after October meeting RAN2 should have/get input about required RAN1/4 UE capabilities and RAN2 should be able to conclude UE capability signalling aspects.
2
FFSes
2.1
Autonomous Denial for IDC
For IDC one has introduced several methods that are feasible in different environments:

· TDM – Network may utilize DRX to diminish the interference between radios

· For this new values for DRX parameters in drx-Config were introduced

· FDM  – Network may utilize different frequency domain to diminish the interference

· Autonomous Denial – UE autonomously avoids LTE transmissions when they collide with ISM radio. NW has to enable autonomous denials in order for UE to be allowed to perform it.

As can be seen from above TDM/FDM solutions require UE to indicate “problem” to the NW before NW will make any actions. Thus one needs to clearly be able to indicate to NW if it is possible to configure such IDC indication procedure for UE. When studying existing IDC indication procedure it is clear that FDM part is always supported by UE when it indicates IDC problem. As a solution for FDM problem network may just rely on frequency handover to a carrier which does not suffer from interference and naturally all the UEs will support such a inter-frequency handover procedure.
Observation1: If UE supports IDC indication procedure it will always also support FDM part of indication (affected frequencies) 
In the procedural text of IDC indication it seems clear that TDM part is optional and it is not mandated for UE to indicate TDM part of problem to the network.

Observation 2: TDM part of indication procedure is optional but does not require separate capability as it is optional already in the procedural text

As indicated above one has added new DRX parameter values into drx-configuration and it seems natural that UE that supports TDM part of indication of IDC problem also supports those additional DRX parameter values and this needs to be known by the network. 

Observation 3: UE supporting IDC indication for TDM part will also support extended drx parameter values

From network perspective all of above features are optional and naturally not needed by all operators as they may have such a frequency bands available that ISM radios do not cause interference. Additionally probably most of the network vendors/operators will mostly only utilize FDM and/or TDM solutions for avoiding ISM interference and thus it does not seem necessary for all the UEs to support autonomous denials, especially as it may be that there won’t be possibility for testing of that feature in real life scenarios. As can be seen from current IDC configuration NW will always setup IDC-config whenever allowing autonomous denial, thus it seems clear that UE supporting autonomoud denial will also support IDC indication procedure and it seems natural that UE supportin autonomous denial will also support TDM part of the indication problem.
Observation4: UE supporting autonomous denial will also support IDC indication procedure for TDM part
Thus we see that autonomous denial should be separated from IDC group and we should have following separate IDC groups defined based on observations presented in this paper:
1. IDC indication  - indication of FDM problem
2. IDC indication – indication of TDM problem and support of new values in drx-config. Prerequisite for this is to support of FDM problem

3. IDC for autonomous denial. Prerequisite for this to support TDM and FDM part of IDC indication procedure.
Proposal 1: We need three different IDC capabilities: FDM indication of IDC, TDM indication of IDC (including FDM indication and drx-config extension) and autonomous denial (including FDM&TDM indication)
2.2
Multiple-TA
One of the FFSes seems to be that if multiple-TA is optional for inter-band UL CA supporting UEs or not. When considering this one should already note that for intra-band UL CA supporting UE multiple TA feature is optional and thus capability signalling seems to be required.

Even for inter-band UL CA operations it may not be necessary to always have different TA for SCells e.g. in scenarios where SCell is very small and fixed TA could be utilized. Thus it seems that there are scenarios where one can have inter-band UL CA operation even without multiple TA operation.
Proposal 2: Allow inter-band UL CA supporting UE not to support multiple TA
2.3
PDCP SN extension
Extension of PDCP SN is optional for networks and it is not clear if it will really be used in real life scenarios – it would be unfortunate this feature to some UEs who would not be able to test the feature. Additionally to our understanding REL10 UEs should work without PDCP SN extension and thus mandating this for REL11 UEs does not seem to be really needed. Especially as anyway we seem to need capability indication for this feature it does not seem to cause any additional complexity to let this be optional for all the categories of UEs.

Proposal 3: PDCP SN extension should be optional regardless of UE supported category

2.4
MBMS service continuity
We assume that this is optional for R11 UEs to implement and market demand will handle implementation for this feature. Anyway this provides clear benefits for UE and thus whenever NW support this probably also UEs start supporting it thus there does not seem to be any need for mandating this feature and potentially delaying MBMS deployments for R11 UEs. Without this capability there is risk that MBSM capable UE cannot support any Release 11 features if networks do not start deploying MBMS service continuity.
Proposal 4: MBMS service continuity should be optional for REL11 UE supporting MBMS
2.5
RLF report enhancements
RLF report as defined in R10 already provides quite good mechanism for NW optimizations and R11 extensions are targeting more or less quite seldom cases where R10 mechanism does not work. So it is possible that R11 extension will not be utilized in networks. Thus it would be unfortunate to mandate these extensions for UEs if not really used in real life. So to us it seems that market demand will say when the feature is needed to be deployed in UEs and NWs.

Proposal 5: RLF report enhancements introduced in R11 should be optional

3
FDD/TDD split
Generally upper layer features e.g. PDCP SN and PPI do not require splitting of UE capabilities from technical point of view, but from IoT point of view the split may be needed even for those kind of capabilities. Below we try to give our view which features from our point of view need to be split due to having different implementation for FDD and TDD and thus separated capapbility is required:
· Multiple TA (if capability signalled per band combination then nothing extra needed)

· All the IDC capabilities

For other features probably FGI would be required due to possible differences in IoT opportunities

Proposal 6: Introduce UE capability splitting for features that are different to implement (Multiple TA, FDM/TDM IDC, autonomous denial) and FGI (or capability if FGI is not preferred) for other features
4
Other considerations

One needs to remember that in 36.306 we capture also features are optional without capability and so far we have agreed couple of such features:
· - vSRVCC

· - accessibility measurements

Additionally as proposed earlier we see need for these features to be optionsl for R11 UE without capability:

· MBMS service continuity

· RLF report enhancements
Proposal 7: Capture vSRVCC, accessibility measurements, MBMS service continuity and RLF report enhancements in 36.306 optional features without capability 
5
Combination of features
In release 11 one is including multitude of features that affect timing of UE actions and RF implementation considerably e.g.

· CoMP (DL+UL)

· feICIC

· CA

Thus it would be good to discuss if it feasible to for UE supporting feICIC+CoMP+CA to support these features for all the bands UE is supporting or would it be necessary to introduce signalling of UE capabilities for these features per each band (or bandCombination). 

The problem can be separated in two separate categories:

· Combinations requiring hardware changes e.g. new RF chains 
· CoMP – How many CoMP processes UE supports? is that separate capability and if UE supports CoMP on a band A does it mean that UE also supports CoMP on band B (i.e. on all supported bands). And when combined with CA – can there be CoMP activated on all bands of a band combination or only on subset of bands?
· Combinations affecting measurement performance e.g. eICIC and irregular measurement opportunities (e.g. CSI-RS type of measurements)
· Especially ICIC affects possibility to do measurements e.g. with CoMP and how measurements are performed, but is there risk that there won’t be enough reference symbols to do the measurements and would it be basically impossible to make performance requirements as performance would be so bad with combination of some features?
Thus we see a need to discuss whether it is feasible to assume that UE supporting some R11 features shall support those features for all the bands and band combinations UE supports and whether with some combinations of features it could be unfeasible to make any performance requirements. 
Proposal 8: Discuss whether combination of features could become such a problem that it needs attention send an LS to RAN1 and RAN4 to ask for assistance in verifying that these problems do (or do not) exist. 
6
Conclusion
In this paper wer provided our views on the identified open points – as summarized below:

Proposal 1: We need three different IDC capabilities: FDM indication of IDC, TDM indication of IDC (including FDM indication and drx-config extension) and autonomous denial (including FDM&TDM indication)

Proposal 2: Allow inter-band UL CA supporting UE not to support multiple TA
Proposal 3: PDCP SN extension should be optional regardless of UE supported category

Proposal 4: MBMS service continuity should be optional for REL11 UE supporting MBMS

Proposal 5: RLF report enhancements introduced in R11 should be optional

Proposal 6: Introduce UE capability splitting for features that are different to implement (Multiple TA, FDM/TDM IDC, autonomous denial) and FGI (or capability if FGI is not preferred) for other features
Proposal 7: Capture vSRVCC, accessibility measurements, MBMS service continuity and RLF report enhancements in 36.306 optional features without capability
Proposal 8: Discuss whether combination of features could become such a problem that it needs attention send an LS to RAN1 and RAN4 to ask for assistance in verifying that these problems do (or do not) exist. 
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