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After RAN1#100e meeting, it has been declared all the Rel-16 RAN1-led WIs as finished from RAN1 perspective. To facilitate the UE features discussion, two email discussions (i.e., 99-NR-UEFeature and 99-LTE-UEFeature) on NR and LTE Rel-16 UE features were initiated to collect companies’ input. 
In this contribution, remailing detail discussion for LTE Rel-16 eMTC UE features are presented.
Discussions
Gaps for multicast
In previous RAN1 meeting, gap support for multicast is agreed to be an optional feature for multicast. During the discussion after RAN1#100-e, it is proposed that both " Multi-TB SC-MTCH scheduling in CEmodeA " and "potential scheduling gaps for multi-TB SC-MTCH scheduling in CEmodeA" for feature group 1-21 " Multi-TB SC-MTCH in CEmodeA" , and " Multi-TB SC-MTCH scheduling in CEmodeB " and "potential scheduling gaps for multi-TB SC-MTCH scheduling in CEmodeB" for feature group 1-22 " Multi-TB SC-MTCH in CEmodeB". 
The problem with the above configuration is since no separate signaling for the components of the feature group, it is important for eNB to know if all the UE support the scheduling gap so it can turn on the feature. Practically this means the feature will never be used. Considering scheduling gaps seem relatively straightforward to implement and test, it may be possible to require that UE support multi-TB SC-MTCH all support this feature. Correspondingly, the name of the feature group can be changed to "Multi-TB SC-MTCH in CEmodeA with scheduling gap" and "Multi-TB SC-MTCH in CEmodeB with scheduling gap".
Proposal 1: UE supporting multi-TB SC-MTCH should support scheduling gap. 
· Change FG name to "Multi-TB SC-MTCH in CEmodeA with scheduling gap" and "Multi-TB SC-MTCH in CEmodeB with scheduling gap". 

[bookmark: _GoBack]Resource reservation
Currently, DL resource reservation can be supported with subframe-level, slot-level and symbol-level time domain granularity. In frequency domain RBG level resource reservation is also listed as component for the feature group. However, in the conclusion of the discussion it is still FFS if separate indication is needed. 
In Rel-16 eMTC enhancement, there is no subframe-level time-domain resource reservation parameter for Rel-16, only DL and UL slot/symbol level time-domain resource reservation. The subframe level granularity is supported in legacy eMTC. Therefore, the capability signalling can be used to indicate support for slot/symbol level granularity in Rel-16. For subframe level, legacy indication can be used.
Proposal 2: The capability signalling can be used to indicate support for slot/symbol level granularity in Rel-16 MTC enhancement. For subframe level, legacy indication can be used.

Bundling and multiplexing for multiple TB scheduling
 
For multiplexing, the following agreement has been reach in previous RAN1 meetings:
Agreement  
For CE mode A, HARQ ACK/NACK feedback bundling or multiplexing on PUCCH can be enabled or disabled by [RRC and/or DCI], when multiple DL transport blocks are assigned by a single DCI. If the network does not enable it, each TB has its own separately encoded HARQ ACK/NACK feedback, i.e., no HARQ ACK/NACK feedback bundling or multiplexing. 
· RAN1 further compare the performance between HARQ ACK/NACK feedback bundling and multiplexing and down-select between the two options. 
 
The support of bundling has been captured as a separate feature group 1-15 ' Multi-TB unicast HARQ bundling', it may be necessary to also include a separate feature group for ' Multi-TB unicast HARQ multiplexing, or at least to clarify that if this is included as a component in feature group 1-11 ' Multi-TB unicast for DL in CEmodeB'.
Another issue is the bundling support for TDD. It is still under discussion that if this feature is going to be supported or not, to better reflect the status it is proposed to add a note that "FFS bundling support for TDD".
Proposal 3:  Add separate feature group for ' Multi-TB unicast HARQ multiplexing, or at least to clarify that if this is included as a component in feature group 1-11 ' Multi-TB unicast for DL in CEmodeB'.
Proposal 4: Add the following note for 1-15 "FFS bundling support for TDD".

Indication combination of Rel-16 feature support with legacy feature
In Rel-16, RAN1 has discussed and agreed to support of Rel-16 feature with some legacy feature. For example, UE support feature group 1-3 ' PUR for full-PRB in CEmodeA' could also support legacy feature ' max UL TBS 2984 bits'. Also, UE support 1-10 ' Multi-TB unicast for DL in CEmodeA' may also support '2984 bits max UL TBS in 1.4 MHz in CE mode A' and some other Rel-14 or Rel-15 legacy features. One issue is how to indicate the support of legacy feature in Rel-16. 
To simplify the signalling design and the fact that these legacy feature also have capability signalling indication, it is proposed to re-use the legacy capability signalling to indicate these combination of feature support. However, the specification need to clearly indicate what combination is allowed since not all combination is supported.
Proposal 5: Re-use the legacy capability signalling to indicate these combination of feature support and clearly specify what combination of feature are supported.

 CSI-RS-based feedback for non-BL UE 
For feature group 1-35 ' CSI-RS-based feedback for non-BL UE', one FFS issue is whether to have a separate FG for CSI-RS-based feedback with codebook subset restriction. Considering supporting codebook subset restriction itself is not much different from CSI-RS-based feedback in term of UE complexity, and the fact that there is no such FG in legacy , it is propose not to have separate FG for these two component. 
Proposal 6:  No separate FG for CSI-RS-based feedback with codebook subset restriction.

 DL quality report in Msg3 in Idle
It is noted that there is one similar feature group ' Quality report in Msg3 for non-anchor access' in NB-IoT. To simplify UE implementation, it is suggested to align the FG design of these two. For NB-IoT, this feature is 'optional without capability signalling'. Considering these feature are both for idle mode, it is suggested eMTC adopts the same design.
Proposal 7: Change 'up to ran2' to 'optional without capability signalling' for FG 1-29 ' DL quality report in Msg3 in Idle'.

Conclusion
In this contribution, proposals on LTE Rel-16 UE features for eMTC are introduced.
Proposal 1: UE supporting multi-TB SC-MTCH should support scheduling gap. 
· Change FG name to "Multi-TB SC-MTCH in CEmodeA with scheduling gap" and "Multi-TB SC-MTCH in CEmodeB with scheduling gap". 
Proposal 2:  The capability signalling can be used to indicate support for slot/symbol level granularity in Rel-16 MTC enhancement. For subframe level, legacy indication can be used.
Proposal 3:  Add separate feature group for ' Multi-TB unicast HARQ multiplexing, or at least to clarify that if this is included as a component in feature group 1-11 ' Multi-TB unicast for DL in CEmodeB'.
Proposal 4: Add the following note for 1-15 "FFS bundling support for TDD".
Proposal 5: Re-use the legacy capability signalling to indicate these combination of feature support and clearly specify what combination of feature are supported.
Proposal 6:  No separate FG for CSI-RS-based feedback with codebook subset restriction.
Proposal 7: Change 'up to ran2' to 'optional without capability signalling' for FG 1-29 ' DL quality report in Msg3 in Idle'.
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