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1 Background
This contribution expands on the input provided in [1] regarding UE features for LTE.

2 eMTC
1-1 Group WUS
We propose to make support of “group hopping” optional, conditioned on support of group WUS. The main reason for this is that supporting group hopping requires the UE to implement the logic behind the resource selection, and in case this logic is not correctly implemented, the UE may be unreachable. At the same time, it is likely that initial deployments do not support this feature on the infrastructure side, so it may not be possible to successfully test the UE. If this capability is not supported and the eNB enables group WUS, the UE would fall back to Rel-15 WUS.

1-2 PUR
We propose to add additional capabilities for support of sub-features of WUS, namely use of RSRP for TA validation, frequency hopping support (based on the history of this feature, it is unlikely to be deployed initially), and support for L1 ACK (L1 ACK may be less useful in case the UE uses UP optimization).

1-3 Multi-TB for unicast
Like PUR, and for the same reason, we propose to add a separate capability for support of frequency hopping together with multi-TB.

1-8 MPDCCH performance improvement
The basic support of MPDCCH-CRS channel estimation should be based on predefined precoder cycling, and is very likely that initial deployments will only support this feature (it is relatively simple to implement at the network side). Thus, we propose to make the additional mapping (SRS-based and PMI-based) optional.

1-11 Transmission on LTE control region
[bookmark: _GoBack]Depending on the UE architecture (e.g. split between hardware and software), supporting PDSCH and MPDCCH may require different levels of changes. Thus, we propose to separately signal the support of LTE control region for MPDCCH and PDSCH.

1-12 RSS-based measurement improvement
The discussion on whether and how to support RSS measurements in connected mode is being actively discussed in RAN4/RAN2 (including singaling), so it should be up to these working groups to refine these capabilities.



3 NB-IoT
2-1 Group WUS
Similar to eMTC, we propose to make support of “group hopping” optional, conditioned on support of group WUS. The main reason for this is that supporting group hopping requires the UE to implement the logic behind the resource selection, and in case this logic is not correctly implemented, the UE may be unreachable. At the same time, it is likely that initial deployments do not support this feature on the infrastructure side, so it may not be possible to successfully test the UE. If this capability is not supported and the eNB enables group WUS, the UE would fall back to Rel-15 WUS.

2-2 PUR
Similar to eMTC, we propose to add additional capabilities for support of sub-features of WUS, namely use of RSRP for TA validation and support for L1 ACK (L1 ACK may be less useful in case the UE uses UP optimization).

2-3 Multi-TB for unicast
Similar to eMTC, support of interleaving should be optional.

2-5 Resource reservation
We propose to split the capability for different granularity of resource reservation, i.e., different for subframe/slot/symbol.
4 MIMO enhancements
In our view, the current proposed feature list for MIMO is too simplistic and would impose a huge burden on UE RF implementation, since additional SRS is very flexible (antenna switching, frequency hopping, different number of symbols…) and complicated from RF perspective. We propose to add the following changes:
1) The capability of additional SRS symbols should be per band of band combination (BoBC). All the capabilities below should also be per BoBC.
2) There should be an additional capability of the maximum number of SRS symbols the UE can transmit in one subframe.
3) For frequency hopping, the difficulty in implementing this feature depends on many factors: bandwidth of SRS, band (in band combination), etc. We propose to add a capability as follows:
a. The UE reports up to 2 SRS bandwidth thresholds (e.g. X1 and X2 PRBs), and up to 3 “support values” indicating one of {FHNotSupported, FHSupportedWithGaps, FHSupportedWithoutGaps}
b. Additionally, this capability may be reported separately for the case of single repetition or multiple repetitions.
4) For AS, the UE reports separate capabilities for AS as one of {1T2R, 1T4R, 2T4R_2pairs, 2T4R_3pairs} for additional SRS (separately from legacy SRS).
a. If AS is supported, the UE reports whether it needs gaps or not for AS (applied to all types of SRS AS supported for additional SRS).
b. Additionally, this capability may be reported separately for the case of single repetition or multiple repetitions.

For 3-2, we propose to separate the support of VCID for legacy and additional SRS.

5 Terrestrial broadcast
Since the support of new numerologies is expected to be focused in a few bands (e.g. bands used for broadcasting), we propose to make its support “Per band” instead of “Per UE”.
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