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Introduction
[bookmark: _Hlk510705081]In this document two UE feature related aspects are discussed, originating from the post-RAN1#92bis UE feature list [1].
3-1 Basic DL control channel
5) Processing one unicast DCI scheduling DL and one unicast DCI scheduling UL per slot per scheduled CC
5-1 Basic scheduling/HARQ operation
6) Cell specific RRC configured UL/DL assignment 
7) Dynamic UL/DL determination based on L1 scheduling DCI with/without cell specific RRC configured UL/DL assignment
6-1/6-2 Basic BWP feature and BWP feature with dynamic switching
New capability for June drop: FDM between slot and mini-slot, including self puncturing.
	Number of unicast DCI scheduling DL and UL in a slot
	3-1
	Basic DL control channel
	1) One UE-specific configured CORESET per BWP per cell in addition to CORESET0
- CORESET resource allocation of 6RB bit-map and duration of 1 – 3 OFDM symbols for FR1
- For type 1 CSS without dedicated RRC configuration and for type 0, 0A, and 2 CSSs, CORESET resource allocation of 6RB bit-map and duration 1-3 OFDM symbols for FR2
- For type 1 CSS with dedicated RRC configuration and for type 3 CSS, UE specific SS, CORESET resource allocation of 6RB bit-map and duration 1-2 OFDM symbols for FR2
- REG-bundle sizes of 2/3 RBs or 6 RBs
- Interleaved and non-interleaved CCE-to-REG mapping
- Precoder-granularity of REG-bundle size 
- PDCCH DMRS scrambling determination
- Single TCI state for a CORESET configuration
2) CSS and USS configurations for unicast PDCCH transmission per BWP per cell
- PDCCH aggregation levels 1, 2, 4, 8, 16
- For type 1 with dedicated RRC configuration, type 3, and UE-SS, the monitoring occasion is within the first 3 OFDM symbols of a slot
- For type 1 without dedicated RRC configuration and for type 0, 0A, and 2, the monitoring occasion can be any OFDM symbol(s) of a slot
3) Monitoring DCI formats 0_0, 1_0, 0_1, 1_1
4) Number of PDCCH blind decodes per slot with a given SCS follows Case 1-1 table
5) Processing one unicast DCI scheduling DL [and one unicast DCI scheduling UL] per slot per scheduled CC
6) Processing one of RA-RNTI or SI-RNTI or P-RNTI or C-RNTI in a slot per scheduled CC



The removal of square brackets form item 5) of capability 3-1 [one unicast DCI scheduling UL] without adding any qualifiers to when such a restriction is acceptable were not made. Document [2] discusses why in TDD such a low number is limiting the operation, and it is noted that already in LTE, a higher number is required.
In RAN1#92, there was opposition for requiring a larger number than 1 for this feature in all cases, when in FDD there is no obvious reason why the baseline capability should support more.
In RAN1#92bis, where the square bracket removal had occurred, there was no time allocated to actually discuss the applicability of when the limitation of one UL scheduling DCI is applicable. An argument was made that there is a capability on the number of TBs which can be scheduled per slot, and that this capability allows for UL-heavy TDD configurations. While this is true, the capability is very different and much more demanding than the very basic one TB per slot scheduling, where the UE is scheduled multiple uplink slots from one DL slot.
Proposal 1: Feature 3-1: The limitation of the imte 5) UE processing one unicast DCI scheduling UL per slot per scheduled CC is limited to FDD only
Proposal 2: Feature 3-1: For TDD, a larger number for uplink DCIs is required. At bare minimum the same capability should be supported as with LTE Rel-8, preferably significantly more
Dynamic UL/DL determination based on L1 scheduling DCI
	5-1
	Basic scheduling/
HARQ operation
	1) Frequency-domain resource allocation
- RA Type 0 only and Type 1 only for PDSCH without interleaving
- RA Type 1 for PUSCH without interleaving
2) Time-domain resource allocation
- [2 – 14] OFDM symbols for PDSCH [1-14] OFDM symbols for PUSCH once per slot 
- Starting symbol, and duration are determined by using the DCI
- PDSCH mapping type A with 7-14 OFDM symbols
- PUSCH mapping type A and type B
- For type 1 without dedicated RRC configuration and for type 0, 0A, and 2, PDSCH mapping type A with {4-14} OFDM symbols and type B with {2, 4, 7} OFDM symbols
3) TBS determination
4) Nominal UE processing time for N1 and N2 (Capability #1)
5) HARQ process operation with configurable number of DL/UL HARQ processes of up to 16
6) Cell specific RRC configured UL/DL assignment 
7) Dynamic UL/DL determination based on L1 scheduling DCI with/without cell specific RRC configured UL/DL assignment
8) Intra-slot frequency-hopping for PUSCH scheduled by Type 1 before RRC connection 

	5-1a
	UE specific RRC configure UL/DL assignment
	Dynamic UL/DL determination based on L1 scheduling DCI with cell-specific and UE specific RRC configured UL/DL assignment



RAN1#92bis discussed the items 6) and 7) of capability 5-1, without reaching a conclusion on how to formulate item 7).
Item 6) mandates that all the UEs are able to receive the RRC-configuration for the TDD UL/DL assignment. This is important, as the broadcast based common UL/DL pattern would not be usable if some UEs would not follow it. This however falls short, as the same UEs should be capable of supporting in addition also the dedicated RRC-configured UL/DL assignment for the feature to be complete.
Proposal 3: Feature 5-1: Extend the item 6) to cover also UE-dedicated RRC-configured UL/DL assignment (covered in 5-1a)
A more important debate was around item 7), and whether the UEs are expected to be able to follow the DCI determining whether to transmit UL or receive DL dynamically, or only be able to operate in the presence of the RRC-configured pattern. In relation to the current specifications, TS38.213 subclause 11.1 and TS38.214 subclauses 5.1.2 and 6.1.2 are quite clear. The UE is required to follow the DCI unless the DCI is in conflict with the restrictions set by the RRC configuration. Even less so is there a clause saying that the UE is allowed to ignore a DCI if there is no UL/DL assignment provided by the higher layers. So accepting such a capability implies new functionality.
Furthermore, simply requiring the network to provide UL/DL configuration does not make the situation any different. The configuration may be set to consist of a number of flexible symbols – and it is imperative to note, symbols not deemed DL or UL in the RRC configuration or marked as X in the SFI slot format table do not mean no transmission, but flexible; i.e. the gNB may assign these symbols for either DL or UL as it chooses. Furthermore, the gNB can schedule the switching gap to the end of the DL allocation or in the beginning of the UL allocation and use the possible flexible symbols in the configuration for DL or UL.
Observation: Flexible symbol does not indicate a switching gap – switching gap can be scheduled in the end of DL allocation or in the beginning of the UL allocation
Proposal 4: Feature 5-1: Agree to item 7) , and extend it to cover also UE-dedicated RRC-configured UL/DL assignment as well: 7) Dynamic UL/DL determination based on L1 scheduling DCI with/without cell specific and/or UE specific RRC configured UL/DL assignment

Basic BWP operation and BWP adaptation with dynamic switching
	6-1
	Basic BWP operation
	1) 1 UE-specific RRC configured DL BWP per carrier
2) 1 UE-specific RRC configured UL BWP per carrier

2) RRC reconfiguration of any parameters related to BWP
	

	6-2
	Type A BWP adaptation with same numerology
	1) Up to 2 UE-specific RRC configured DL BWPs per carrier
2) Up to 2 UE-specific RRC configured UL BWPs per carrier
3) Active BWP switching by DCI and timer
4) Same numerology for all the UE-specific RRC configured BWPs per carrier
5) Same common search space for 2 BWPs per carrier
56) BW of each BWP includes BW of the same initial DL BWP if there is an initial DL BWP in a carrier
	6-1



The above [optional] feature 6-2, seems to be the next implementation delta from the mandatory feature 6-1. And we think that it should be clarified what scenarios should be supported with this optional feature. To our understanding, feature 6-2 supports 2 dedicated BWPs plus initial active BWP, i.e. switching DCI based switching between 3 BWPs total. Therefore, it should be clarified that numerology of initial active BWP should be the same as numerology of 2 UE-specific RRC configured DL BWPs.
Proposal 5: Feature 6-1/6-2: Clarify that the initial active BWP (configured by MIB or dedicated RRC) should be of the same numerology same as numerology of 2 UE-specific RRC configured DL BWPs..
The next point to clarify is the FFS: BW of each BWP includes BW of the same initial DL BWP if there is an initial DL BWP in a carrier. We think that the condition could be formulated differently, for example by saying “Each BWP in a Pcell or PScell includes an SSB”, which would enable more flexibility for the feature. 
Proposal 6: Feature 6-2: Replace the text “BW of each BWP includes BW of the same initial DL BWP if there is an initial DL BWP in a carrier” with “Each DL BWP in a Pcell or PScell includes an SSB”
Furthermore, one clarification is needed for the mandatory feature 6-1, which allows different numerology between initial BWP and the dedicated RRC configured BWP. It is not clear whether default BWP timer (as a form of dynamic BWP switching) is supported in this baseline feature or not. 
Proposal 7: Feature 6-1: Clarify whether default BWP timer based dynamic switching is supported 
Capability on frequency multiplexing slot and mini-slot
The discussions for June drop are only slowly starting in RAN1
· Aiming completion beyond December 2017, exact completion target (June/2018 or other) to be re-discussed at RAN#78 on a case-by-case basis:
· Mini-slot based scheduling beyond what is covered in Dec. ’17
· Multi-beam/panel/TRP PDCCH 
· Transmit diversity for PUCCH (Rel-16)
· Simultaneous transmission of PUSCH and PUCCH (not in Rel-15) 

We think that RAN1 shall introduce a capability (for June drop) on UE reception of eMBB (slot) and URLLC traffic (mini-slot) in the same slot in FDM manner, or possibly being overlapping including self-puncturing. This scenario stems from the fact that scheduler of eMBB traffic may run on different pace than scheduler of URLLC traffic. Moreover, eMBB PDSCH may be scheduled with K0>0. In case that URLLC PDSCH needs to be scheduled, gNB may want to fit it together with earlier scheduled eMBB PDSCH in FDM manner in the same slot, or if it does not fit, gNB could schedule URLLC PDSCH overlapping with earlier scheduled eMBB PDSCH in the slot.
Proposal 8:  New feature: Introduce capability (for June drop) on UE reception of eMBB (slot) and URLLC traffic (mini-slot) in the same slot in FDM manner, or possibly slot and mini-slot being overlapping.

Conclusions
In this contribution the following proposals are made:
Proposal 1: Feature 3-1: The limitation of the imte 5) UE processing one unicast DCI scheduling UL per slot per scheduled CC is limited to FDD only
Proposal 2: Feature 3-1: For TDD, a larger number for uplink DCIs is required. At bare minimum the same capability should be supported as with LTE Rel-8, preferably significantly more
Proposal 3: Feature 5-1: Consider extending the item 6) to cover also UE-dedicated RRC-configured UL/DL assignment (covered in 5-1a)
Observation: Flexible symbol does not indicate a switching gap – switching gap can be scheduled in the end of DL allocation or in the beginning of the UL allocation
Proposal 4: Feature 5-1: Agree to item 7) , and extend it to cover also UE-dedicated RRC-configured UL/DL assignment as well: 7) Dynamic UL/DL determination based on L1 scheduling DCI with/without cell specific and/or UE specific RRC configured UL/DL assignment
Proposal 5: Feature 6-1/6-2: Clarify that the initial active BWP (configured by MIB or dedicated RRC) should be of the same numerology same as numerology of 2 UE-specific RRC configured DL BWPs..
Proposal 6: Feature 6-2: Replace the text “BW of each BWP includes BW of the same initial DL BWP if there is an initial DL BWP in a carrier” with “Each DL BWP in a Pcell or PScell includes an SSB”
Proposal 7: Feature 6-1: Clarify whether default BWP timer based dynamic switching is supported 
Proposal 8:  New feature: Introduce capability (for June drop) on UE reception of eMBB (slot) and URLLC traffic (mini-slot) in the same slot in FDM manner, or possibly slot and mini-slot being overlapping.
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