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1 Introduction

RAN #80 endorsed a majority of the agreed RAN1 UE feature groups. A few open issues were sent back to RAN1 for further discussion [1]. This contribution addresses some of these open issues. Furthermore, we consider what feature groups, if any, may be included for Rel-15 URLLC support.
2 Discussion
2.1 Outstanding issues with Phase 1 Rel-15 features

One outstanding issue with UE features for June drop is whether PDSCH VRB-to-PRB interleaving is mandatory or optional (feature group #5-7 in [1]). We believe this should be supported for PDSCH reception in idle mode for frequency diversity. One argument against mandatory support is related to its application in idle mode since the CRB grid is not known before SIB1 is received. However, interleaving can be performed with respect to the size of the initial DL BWP. Secondly, we note that once the CRB is known, an idle mode UE can then receive interleaved PDSCH for paging, DL RA messages (Msg2, Msg4) and subsequent PDSCHs containing dedicated RRC signaling, similarly to LTE operation. 
Finally, RAN2 recently agreed to support an alternative configuration of the initial DL BWP that is not tied to the bandwidth of CORESET #0 and does not mandate a network to configure a UE-specific BWP [2]. As such, an NR deployment may be similar to LTE in terms of BW usage and deployment scenario and it should be possible for a network to schedule interleaved PDSCH for frequency diversity gain as in LTE. It would then be unfortunate if all UEs do not support PDSCH VRB-to-PRB interleaving from the first NR release. Therefore, PDSCH interleaving should be mandatory without capability signaling. It is then up to the network whether or not to apply PDSCH interleaving.  
Proposal 1: Interleaving for VRB-to-PRB mapping for PDSCH (feature group #5-7) is mandatory without capability signaling.
2.2 Necessity of UE capabilities for Rel-15 URLLC

URLLC-centric features in Rel-15 include:

· Support of low spectral efficiency (SE) CQI table with target BLER of 1E-5 and corresponding MCS tables for both CP-OFDM and DFT-s-OFDM

· Differentiation of MCS table based on RNTI
A first question is whether the CSI processing times defined in Sec. 5.4 of 38.214 should be adjusted in line with UE PUSCH processing capability 2 which targets URLLC operation. For instance, for 30 KHz a UE may be scheduled for PUSCH carrying UL-SCH data after the minimum PUSCH preparation time N2 = 5.5 symbols for PUSCH timing capability 2 but if A-CSI is triggered without data or HARQ-ACK, Z1 = 13 symbols in Table 5.4-1 of 38.214. Secondly, the CSI reference resource definition in 38.214 assumes PDSCH duration of 12 symbols, which in our view targets eMBB operation. A shorter duration could be considered for URLLC and can be a UE capability. 
Proposal 2: consider reduced CSI processing times in line with PUSCH timing capability 2 as an optional UE capability for URLLC.

If a UE is configured to report CQI based on the low SE CQI table, this should not be restricted to support of PUSCH timing capability 2 as it should be possible for a UE to report CQI for target BLER of 1E-5 even for latency-tolerant services. Similarly, since it was agreed that the low SE MCS table may be configured for a UE even if the low SE CQI table is not configured, a separate UE capability is not needed to support the low SE MCS table. 

Two types of UE behavior are possible depending on the configuration of the MCS table and monitoring of the new-RNTI:

	Agreements:

· For URLLC, for grant-based transmissions, introduce one RRC parameter for configuring a new RNTI.

· When the new RNTI is not configured, existing RRC parameter mcs-table is extended to select from 3 MCS tables (existing 64QAM MCS table, existing 256QAM MCS table, new 64QAM MCS table). 

· When mcs-table indicates the new 64QAM MCS table:
· For DCI format 0_0/1_0 in CSS, existing 64QAM MCS table is used.

· For DCI formats 0_0/1_0/0_1/1_1 in USS, new 64QAM MCS table is used. 
· Otherwise, follow existing behaviour.
· Note: the configuration for DL and UL is separate

· When the new RNTI (via RRC) is configured, RNTI scrambling of DCI CRC is used to choose MCS table:

· If the DCI CRC is scrambled with the new RNTI, the new 64QAM MCS table is used; otherwise, follow existing behaviour. 


It was pointed out that adding a new UE-specific RNTI may increase the false alarm probability. Although false alarm is reduced in NR compared to LTE by supporting 24bit CRC, this is only true for a TBS larger than 3824. As small TBS may be more typical for URLLC with low SE, the increased false alarm could be further investigated. Alternatively, RAN1 could also consider a separate UE capability for monitoring up to three UE-specific RNTIs in a search space.
Proposal 3: consider a separate UE capability for monitoring PDCCH with CRC scrambled by new-RNTI.

3 Conclusion
This contribution provided some input on Rel-15 basic UE features and necessity of URLLC-specific capabilities. The proposals are:
1. Proposal 1: Interleaving for VRB-to-PRB mapping for PDSCH (feature group #5-7) is mandatory without capability signaling.

2. Proposal 2: consider reduced CSI processing times in line with PUSCH timing capability 2 as an optional UE capability for URLLC.
3. Proposal 3: consider a separate UE capability for monitoring PDCCH with CRC scrambled by new-RNTI.
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