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Introduction
CE modes A and B were introduced as way to support eMTC UEs (i.e. BL UEs), but also as a way to support coverage enhancement for regular UEs (i.e., non-BL UEs) in deep coverage. Some UEs may support some features in non-CE mode while other features in CE mode, or vice-versa. The support of these features may also be dependent on the availability of interoperability tests (IOT) for the different features. Currently available capability indications may be insufficient to effectively indicate the capability differentiation between CE and non-CE mode for non-BL UEs. 

Discussion
A UE indicates its support of certain features using UE capability signaling. The signaling messages and methods are defined in RRC specification [1] and described in TS 36.306 [2].
When CE modes were introduced, some additional capability bits were also introduced to indicate UE’s IOT status. Following snippet from RRC specification (from UE-EUTRA-Capability IE) shows some examples [1]. 
CE-Parameters-r13 ::=		SEQUENCE {
	ce-ModeA-r13						ENUMERATED {supported}				OPTIONAL,
	ce-ModeB-r13						ENUMERATED {supported}				OPTIONAL
}

CE-Parameters-v1320 ::=		SEQUENCE {
	intraFreqA3-CE-ModeA-r13				ENUMERATED {supported}				OPTIONAL,
	intraFreqA3-CE-ModeB-r13				ENUMERATED {supported}				OPTIONAL,
	intraFreqHO-CE-ModeA-r13				ENUMERATED {supported}				OPTIONAL,
	intraFreqHO-CE-ModeB-r13				ENUMERATED {supported}				OPTIONAL
}

As seen above, a UE can indicate whether it supports and/or is tested for CE-Mode A/B.  It should be noted that a UE may support a certain set of features in non-CE mode but may not support or may not be tested/verified for the same features in CE mode, or vice-versa. 
[bookmark: _Toc489613431][bookmark: _Toc489881067][bookmark: _Toc489975651]With current capability signalling, a UE can indicate whether it supports and/or is tested for CE mode of operations.
[bookmark: _Toc489613432][bookmark: _Toc489881068][bookmark: _Toc489975652]A UE may support a certain feature in non-CE mode but may not support or may not be tested for the same feature in CE mode, or vice-versa.
As seen above, UE can also indicate whether the UE is tested / verified for intra-frequency HO or not in CE Mode A/B separately. However, there are many other features which may be supported/not-supported in CE vs non-CE cases. As an example, consider support for PDSCH transmission mode 9 with 8 CSI RS ports for FDD introduced in Rel-10. A UE supporting this would indicate the support with IE tm9-With-8Tx-FDD-r10. However, it should be noted that a UE which supports this feature in non-CE mode may not support the same in CE mode. In fact, for this particular example, we think that even if the UE wants to support it, there may not be an opportunity for the UE to test this feature in CE mode at this time (due to unavailability of deployment of this feature on network side for CE mode). However, currently it is not possible to indicate that the UE supports this only for non-CE mode but not for CE mode.
This is just one example. Similar situation is possible for other features such as Inter-RAT support, band support etc. 
[bookmark: _Toc489613433][bookmark: _Toc489881069][bookmark: _Toc489975653]It is not possible to indicate the differentiation in support for many of the existing features in CE vs non-CE mode.
To solve this issue, there seems to be at least two ways RAN2 may consider:
1. Introduce new IEs/capability bits as and when such situations are brought forward and clarify the description. For example, add tm9-In-CE-ModeA-v13xy, tm9-In-CE-ModeB-v13xy etc. 
2. More future-proof solution. For example, (a) separate set of capabilities for CE mode, similar to what was done for NB-IoT (UE-Capability-NB), or (b) separate set of capabilities based on “CE mode diff” similar to FDD/TDD diff in current spec.
[bookmark: _Toc489020417][bookmark: _Toc489612838]In our view, a future proof solution with separate “CE mode diff” similar to “FDD/TDD diff” (option 2(b)) is desirable.
[bookmark: _Toc489613434][bookmark: _Toc489881070][bookmark: _Toc489975654]A future-proof solution for this issue, e.g., separate set of capabilities for CE mode, is desirable.
Therefore, we propose:
[bookmark: _Toc489613435][bookmark: _Toc489975655]RAN2 to discuss on how to handle the issue of differentiation in UE capabilities for CE and non-CE cases.
Based on the outcome, we will be happy to provide CRs for TS 36.331 and TS 36.306.
Conclusion
In this contribution, we discussed issue of capability differentiation for UE supporting both CE and non-CE modes. Based on the above discussion, we made the following observations:
Observation 1.	With current capability signalling, a UE can indicate whether it supports and/or is tested for CE mode of operations.
Observation 2.	A UE may support a certain feature in non-CE mode but may not support or may not be tested for the same feature in CE mode, or vice-versa.
Observation 3.	It is not possible to indicate the differentiation in support for many of the existing features in CE vs non-CE mode.
Observation 4.	A future-proof solution for this issue, e.g., separate set of capabilities for CE mode, is desirable.

Based on the discussion and observations, we propose:
Proposal 1.	RAN2 to discuss on how to handle the issue of differentiation in UE capabilities for CE and non-CE cases.
[bookmark: _GoBack]Based on the outcome, we will be happy to provide CRs for TS 36.331 and TS 36.306.
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