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This document addresses some issues that have been observed in the field around UE capability signalling.
Discussion
Background
With the expansion of CA support in newer UEs, the capability signalling has naturally expanded in size.  Modern UEs may signal support for a large number of band combinations, even when size reduction techniques (e.g. the use of requestedFrequencyBands by the network) are employed.  At the same time, newer releases have deeper nesting in the capability signalling, because of the nesting of Rel-(X+1) capabilities as NCEs of Rel-(X) capabilities.
In connection with the capability signalling, some unexpected behaviours have been observed in the field.  Specifically, certain “problematic” cells consistently release the UE’s RRC connection in response to certain properties of the capability signalling.
Problem 1: Capability release number
In some cells, it has been observed that the network releases the RRC connection if a newer capability is indicated, e.g., Rel-12 is not a problem but a UE that indicates Rel-13 support is immediately released.  Artificially restricting the capability signalling from the same UE to indicate Rel-12 support results in successful maintenance of a connection.  The flows are as shown in Figure 1.


[bookmark: _Ref505773108]Figure 1: Rel-13 UE is released while Rel-12 UE is accepted
A similar flow has been observed to happen in handover, in which the UE is interrogated for its capability and released if (and only if) it indicates Rel-13 support.
Proposal 1: RAN2 confirms that indication of a higher release in UE capability should not cause connection release.
Problem 2: Capability signalling size
In some cells, it has been observed that the network releases the RRC connection if a UE capability message is sent that exceeds a size threshold.  The critical threshold varies between cells, from ~2000 to ~4000 bytes.  The message flow is essentially the same as in Figure 1 above; the network requests the UE’s capability, receives it, and if the size is above the threshold, the network immediately releases the UE.  Testing with modified capabilities (by deleting support for some band combinations to bring the size down) confirmed that the issue is directly related to the size of the message.
These are large messages, and the features introduced in later releases to reduce UE capability signalling size could apply here.  However, there is no prohibition against sending a large capability message if it correctly describes the UE capabilities as requested by the network, and we submit that a large message should not by itself cause the connection to be released.
Proposal 2: RAN2 confirms that the size of the UE capability message should not cause connection release.
Conclusion
This document raises the following proposals:
Proposal 1: RAN2 confirms that indication of a higher release in UE capability should not cause connection release.
Proposal 2: RAN2 confirms that the size of the UE capability message should not cause connection release.
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