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1. Introduction
In previous RAN1 meetings, the Rel-12 UE capabilities have been discussed, with the latest outcome of offline sessions reflected in [1], while [2] contains the latest agreed UE capability Excel sheet LS’d to RAN2. Regarding [1], the intention (as captured in RAN1#78 chairman’s notes) was to continue discussion in RAN1#78bis.
In this contribution we discuss the feature groups for small cell on/off and discovery, NAICS, and also provide our view regarding the optionality of the Rel-12 features. 
2. Feature groups for small cell on/off and discovery
Splitting of the small cell on/off and discovery features into different feature groups was already briefly discussed in an offline session during RAN1#78 [1]. Questions are 1) whether the discovery signal/procedure should be separated from small cell on/off into its own feature group, and 2) whether CSI-RS –based discovery signal/procedure should be separated from CRS-based discovery in its own feature group.
In principle, additional specification support has been added for two small cell on/off schemes in Release 12. First, the existing (legacy) “slow” cell on/off mechanism has been enhanced by discovery signal –based measurements: When such a cell is powered up, legacy UEs need to go through a separate measurement phase, while a UE capable of discovery signal –based measurements may have already performed the measurements using discovery signals and can be directly handed over to the powered up cell. Thus the transition time is reduced. This operation can be supported if the UE is capable of discovery signal –based measurements using CRS. 
The other small cell on/off scheme is the SCell activation/deactivation –based on/off. However, if the UE is capable of discovery signal –based measurements using CRS, and also indicates support of carrier aggregation for a certain band combination, the needed UE implementation changes to support SCell activation/deactivation –based on/off on that band combination are very small if any, as basically the only part where some changes may be required are the on-off state transitions. 

In principle it is possible that the interoperability testing of discovery signal –based measurements using CRS would be done against networks not operating SCell activation/deactivation –based on/off (e.g. using only the legacy-like mechanism discussed above). This could possibly call for a separate feature group for SCell activation/deactivation –based on/off in order to avoid IOT-related problems, while still allowing deployment of the enhanced “slow” on/off mechanism based on discovery signal –based measurements using CRS. However, since the implementation delta to full SCell activation/deactivation –based on/off is extremely small to none, a separate feature group may not be required.

Regarding whether CSI-RS –based discovery signal/procedure should be separated in its own feature group, it is noted that small cell on/off can clearly be supported without any kind of CSI-RS –based discovery signal measurements. In fact, the main use case of CSI-RS –based discovery signal measurements, CoMP measurement set management, is somewhat separated from small cell on/off as a whole. Therefore, since CRS-based discovery signal/procedure may and likely will be deployed without supporting CSI-RS –based discovery signal measurements, the two should be separated into their own feature groups to avoid interoperability testing problems. On the other hand, CSI-RS –based discovery signal/procedure can not be used without CRS, so the CRS –based discovery signal/procedure feature should be a prerequisite for the CSI-RS feature group.

Proposals:

· Separate small cell on/off and discovery into at least two separate feature groups:

· CRS-based discovery signal/procedure

· CSI-RS –based discovery signal/procedure
· This requires the CRS-based discovery signal/procedure as a prerequisite feature group.

· It can be further discussed whether SCell activation/deactivation –based on/off would require its own feature group.

· It is noted that the needed implementation changes on top of CRS-based discovery signal/procedure are very small to none (for CA-capable UEs).
3. Details of the NAICS feature group(s)
Regarding NAICS, the main discussion has revolved around whether 4-Tx NAICS support should be included in the feature group, added as its own feature group or not included at all. It also remains unclear whether there will be any kind of specification support for 4-Tx in Release 12, especially given that RAN4 has not yet reached consensus on the feasibility of blind detection of interferer parameters in case of four CRS antenna ports.

What is already clear is that 4-Tx NAICS would incur a significantly higher complexity for the UE than 2-Tx NAICS. For instance in [3] the complexity needed for blind detection of the dynamic interference parameters was estimated to increase by +480% compared to 2-Tx. Therefore, 4-Tx NAICS support may not, from an R&D point of view, be just a simple extension of the 2-Tx NAICS implementation. Thus, any additional implementation of 4-Tx NAICS in the UE would be based on a clear market need even if 2-Tx NAICS would be implemented and supported by the UE. Thus having separate feature groups for 2-Tx and 4-Tx NAICS would allow possible phased implementation of NAICS based on real market need. Therefore, for the current feature groups it should be clarified that the NAICS feature group is for 2-Tx, while any support of 4-Tx NAICS in Release 12 (or later), if specified, would require its own feature group to be defined.

However, as mentioned, so far there has been no consensus on introducing 4-Tx NAICS support in Rel-12. Furthermore, the core part of the WI is basically over and no assistance signaling has been introduced specifically for 4-Tx purposes (e.g. codebook subset restriction or PDSCH start symbol signaling [4]). Therefore, the complexity of 4-Tx NAICS would be even higher. Due to this and the current uncertainty in RAN4 regarding the feasibility of blind detection in case of 4-Tx, as well as due to the fact that developing the performance requirements just for 2-Tx in RAN4 will require a lot of time, our preference is not to support 4-Tx NAICS in Release 12.
An open question related to the NAICS capabilities was also whether the NAICS capability should be band or band combination –specific. It is noted that the NAICS complexity is almost linearly proportional to the maximum aggregated bandwidth, and thus whether the UE is capable of processing NAICS on one carrier or on multiple carriers is highly dependent on the total aggregated bandwidth. For example a UE capable of three DL carriers might be able to do NAICS processing only on two 20 MHz carriers, or equivalently, on a band combination of three carriers with total aggregated bandwidth of 40 MHz. Thus, making the NAICS capability band and band combination specific would, similarly to the current CSI process capability, offer more flexibility to UE implementation in terms of dimensioning the UE NAICS baseband processing power.
Proposals:
· The NAICS feature group 5-1 should contain the following components:


· PDSCH interference cancellation/suppression for 2-Tx.
· CRS-IC for 2-Tx.
· Signaling of NAICS capability should be band and band combination –specific.
4. Views on the optionality of Rel-12 features
Finally the optional/mandatory status of the different features will need to be agreed on. In our view, by default all features should be kept optional with capability signaling in order to leave the freedom to UE vendors to decide the feature implementation priorities based on real market needs (and also to avoid possible interoperability testing problems). Forcing mandatory implementation of certain features by specifications, while not serving any real benefits, may lead to unnecessary R&D effort, penalizing the implementation of features that would in fact have higher priority from the market need perspective. 
It is understood that for some features, for instance for eIMTA feature groups 7-1 and 7-1a, it would be highly beneficial system-wise that as large share of UEs as possible would support them when the feature is taken into use in the network [4]. However, while this is of course true, in our view this does not mean that such a feature should be made directly mandatory by the specifications. Rather if there is a clear market need, for instance because most/all UEs are required to support a feature to be actually able to use the feature in a network, then the feature will become implemented even if it is optional. However, this approach leaves more freedom to UE vendors to prioritize between the implementation of different features.
Thus our preference is that by default all features should be specified as optional with capability signaling.
5. Conclusion 
In this contribution we have provided some views regarding Rel-12 UE capabilities and in particular regarding the small cell and NAICS feature grouping. Our proposals are as follows:

Proposals:

· Separate small cell on/off and discovery into at least two separate feature groups:

· CRS-based discovery signal/procedure

· CSI-RS –based discovery signal/procedure
· This requires the CRS-based discovery signal/procedure as a prerequisite feature group.

· It can be further discussed whether SCell activation/deactivation –based on/off would require its own feature group.

· It is noted that the needed implementation changes on top of CRS-based discovery signal/procedure are very small to none (for CA-capable UEs).
· The NAICS feature group 5-1 should contain the following components:


· PDSCH interference cancellation/suppression for 2-Tx.
· CRS-IC for 2-Tx.

· Signaling of NAICS capability should be band and band combination –specific.
Furthermore, our view on the optionality of the features is that by default all features should be specified as optional with capability signaling.

References

[1] R1-143659, “Outcome of Offline Discussions on LTE Rel-12 UE Capabilities”, NTT DOCOMO

[2] R1-143509, “LS on updated LTE Rel-12 UE feature list”, RAN WG1
[3] R4-144686, “Complexity of blind detection of dynamic parameters: 2 vs 4 CRS antenna ports”, NVIDIA

[4] R1-143119, “Signaling aspects of 4-Tx support for NAICS”, NVIDIA
[5] RP-141348, “On Rel-12 UE eIMTA UE capabilities”, CATT

