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1	Overall description
With the introduction of sTTI/sPT feature in rel-15, the UE LTE capability size could potentialy double or triple for the BCs (depending on how many BCs support sTTI/sPT in the UE reported capability, and depending on how many variations of sTTI/sPT the UE supports for each of this CA BCs). We have already seen many problems with large sizes in implementations of eNB across the world and there was even a submission to Athens meeting flagging this issue [1].  
The current philosophy of the UE reporting the entire capability in any NW it tries to register (legacy NW or new rel-15 NW) could create problems in the field when the rel-15 UEs start reporting huge capability sizes (for eg, to legacy NWs). Apart from the size, the UE repeating the same BCs (with variations for sTTI in rel-15 IEs that the legacy NW would ignore) could create problems in eNBs when they see the same CA BC repeated several times. The skipFallback feature introduced in rel-13 to curb the capability size has potential to be not used effectively with the introduction of sTTI/sPT capabilities. 
This paper tries to explain the potential problems and try to provide a slightly changed capability reporting philosophy that can be applied from rel-15.
2	sTTI/sPT capability signalling size reduction 
Both features sTTI and sPT can significantly increase the UE capability signalling size as most of the parameters related to these two features are reported per band per BC, and in some cases the capabilities reported in the CA BCs are again reported with differing values due to these two features.
Observation 1: UE reports the total capability whenever the capability request is provided by the NW, which includes sTTI/sPT capability. A release-15 UE using the existing procedures, has to report the sTTI/sPT capability even when the requesting eNB is not sTTI capable or even not upgraded to rel-15. 
This can result in the transfer of large capability size out of which many IEs are not used by the eNB or in cases, even not comprehended by the eNB.
With skipFallback feature, due to addition of sTTI/sPT capabilities, the chances of UEs supporting differing lower order CA capabilities is much higher. And since the UE just reports a single bit to indicate that the lower order CA BCs have differing capabilities, the NWs which are not interested in sTTI/sPT, are not aware that the differing capabilities could be from sTTI/sPT. This can result in increased signalling between the UEs and eNB.
Observation 2: skipFallback feature can result in increased signalling between the UE and eNB due to differing capabilities between the higher order CA and lower order CA BCs where the chances are more of differing lower order capabilities due to sTTI/sPT feature. And this increase of capability signalling exchange between eNB and UE is not useful if the eNB does not support sTTI/sPT.
Also, with introduction of sTTI/sPT capability signalling based on the CA BCs reported, if the UE repeats the CA BCs to provide the different set of sTTI/sPT capabilities (for the same CA BC), the eNB which does not comprehend the sTTI/sPT IEs would see the BCs repeated in the UE capabilities which can lead to ambiguity.
Observation 3: With introduction of sTTI/sPT capability signalling based on the CA BCs reported, if the UE repeats the CA BCs to provide the different set of sTTI/sPT capabilities (for the same CA BC), the eNB which does not comprehend the sTTI/sPT IEs would see the BCs repeated in the UE capabilities which can lead to ambiguity.
To avoid this, we propose that from rel-15, the eNBs explicitly request the capabilities for rel-15 features that RAN2 identifies (for eg sTTI) and only the eNBs which actually support or are interested in these features,  feature explicitly request for this capability in the UECapabilityEnquiry message. And that the UE reports the full detailed capability for the identified rel-15 features only when requested.
Proposal 1: RAN2 to agree that from rel-15, the eNBs shall explicitly request for capability of certain rel-15 optional features and the UE reports the full set of capabilities for these features only when the eNB explicitly requests in the UECapabilityEnquiry.
This way of reporting partial capabilities may cause issues in cases where the capabilities are transferred across eNBs, as the target eNB may not be aware that the UE supports the RAN2 identified rel-15 features (like sTTI/sPT) if the source eNB has not asked for this capability. To address this, the UE always reports the support of the RAN2 identified rel-15 features using an additional enumerated field, which is always set whenever the UE reports it’s capability to the eNB.
Even when the full sTTI/sPT related capabilities are not provided by the UE, the stored capability in the eNB or MME would be tagged with the field ‘sTTI-sPT-supported-r15‘ that can be used by the target eNBs to know that the UE supports these features and if needed can request them from the UE.
Proposal 2: For the RAN2 identified rel-15 optional features where capabilities are to be explicitly requested by the NW, the UE always reports the support of these features using a enumerated field whenever the UE has to provide the UE capabilities to the NW. These enumerated capability fields are provided by the UE in capability reporting irrespective of whether the NW has asked for the capability of these features.
Due to the above observations, we propose that sTTI/sPT feature be included in such special rel-15 features.
Proposal 3: RAN2 to agree that sTTI/sPT feature to be one of the special optional rel-15 features, where the UE reports the full capabilities of this feature only when the NW explicitly requests for it.
	Proposal 3a: The UE always reports the support of sTTI/sPT feature in capability message using a single enumerated field ‘sTTI-sPT-supported-r15’.

3	Conclusion
Observation 1: UE reports the total capability whenever the capability request is provided by the NW, which includes sTTI/sPT capability. A release-15 UE using the existing procedures, has to report the sTTI/sPT capability even when the requesting eNB is not sTTI capable or even not upgraded to rel-15. 
Observation 2: skipFallback feature can result in increased signalling between the UE and eNB due to differing capabilities between the higher order CA and lower order CA BCs where the chances are more of differing lower order capabilities due to sTTI/sPT feature. And this increase of capability signalling exchange between eNB and UE is not useful if the eNB does not support sTTI/sPT.
Observation 3: With introduction of sTTI/sPT capability signalling based on the CA BCs reported, if the UE repeats the CA BCs to provide the different set of sTTI/sPT capabilities (for the same CA BC), the eNB which does not comprehend the sTTI/sPT IEs would see the BCs repeated in the UE capabilities which can lead to ambiguity.

Proposal 1: RAN2 to agree that from rel-15, the eNBs shall explicitly request for capability of certain rel-15 optional features and the UE reports the full set of capabilities for these features only when the eNB explicitly requests in the UECapabilityEnquiry.
Proposal 2: For the RAN2 identified rel-15 optional features where capabilities are to be explicitly requested by the NW, the UE always reports the support of these features using a enumerated field whenever the UE has to provide the UE capabilities to the NW. These enumerated capability fields are provided by the UE in capability reporting irrespective of whether the NW has asked for the capability of these features.
Proposal 3: RAN2 to agree that sTTI/sPT feature to be one of the special optional rel-15 features, where the UE reports the full capabilities of this feature only when the NW explicitly requests for it.
	Proposal 3a: The UE always reports the support of sTTI/sPT feature in capability message using a single enumerated field ‘sTTI-sPT-supported-r15’.
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