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Introduction
[bookmark: OLE_LINK5]TSG RAN#77 agreed a list of NR items that were down-prioritized for the December 2017 freeze of the first NR specifications in order to ensure the timely completion of the NR NSA version. RAN1 and RAN4 priorities were agreed in RP-172108, RAN2 priorities were agreed in RP-172087. While in some cases decisions were made to support the down-prioritized item by June 2018 (RAN4) and to keep the down-prioritized items in the scope with lower priority (RAN2), a number of decisions were delayed for RAN#78 to decide whether specifying these items in Rel-15 by June 2018. This document discusses the handling of these down-prioritized RAN1 items and proposes to target support for some of the down-prioritzed items from the lists in RP-172108 by June 2018.
Discussion
The list of down-prioritized items from RAN#77 is shown in Appendix 1. For RAN1-led items, there was no decision on how to handle those down-prioritized items after December 2017. A decision should be taken on each item at RAN#78 on whether to target completion for the support of these items by June 2018 in Rel-15.
A principle from RAN#75 was quoted for not approving any L1/L2 impact between Dec 2017 and June 2018. The principle of the WF in RP-170741 agreed along the Rel-15 NR WI at RAN#75 is highlighted below:
1. By December 2017: complete Stage 3 for Non-Standalone 5G-NR eMBB (incl. low latency support) with Option 3
· Ensure commonality with Standalone eMBB (incl. low latency support), as well as forward compatibility
· Complete stage-3 of all L1 and L2-User-Plane for both Non-Standalone and Standalone by December 2017
· L1 and L2-User-Plane for both Non-Standalone and Standalone is different for some aspects
· Prioritization of NR band definition (and related band combinations with LTE) will be discussed separately
This principle was included in the Rel-15 NR WID (RP-172115):
In accordance with the work plan approved by TSG-RAN, the above objectives are conducted as follows:
1. Complete Stage-3 of all Layer 1 and Layer 2 user plane specifications of eMBB including support of low latency for all supported architecture options (see the above bullet (*)) until December 2017.
· -	For some aspects, Layer 1 and Layer 2 user plane specifications are different between single connectivity and Dual Connectivity options.
2. Complete Stage-3 specifications on eMBB including support of low latency for E-UTRA-NR DC via EPC where the E-UTRA is the master (Option 3/3a/3x) until December 2017.
3. Complete all the core specifications for the other supported architecture options until June 2018.

[bookmark: OLE_LINK4]It should be noted, however, that the Rel-15 NR WID (RP-172115) also targets specifying support for URLLC by June 2018, including the necessary L1/L2 impact (without distinction for NSA or SA NR deployments):
-	Support of ultra-reliable part of URLLC [RAN1, RAN2, RAN4]
-	Identify techniques to meet the URLLC requirements set forth by [TR38.913] starting after RAN#76 
-	Conduct corresponding URLLC specific normative work after RAN#78 for the selected techniques
[bookmark: OLE_LINK6]It should thus be clear that L1/L2 impact is allowed between Dec 2017 and the stage-3 freeze target of Rel-15 (June 2018). Global industry interest to complete the aspects down-prioritized at RAN#77 was expressed in an operators-led WF at RAN#77 (RP-172065) supported by 14 operators with markets all over the world. The WF asked that: 
· Items down-prioritized from the December 2017 target completion will instead target completion by June 2018 as part of Rel-15.
It should be noted that L1/L2 impact introduced to the NR specifications after December 2017 will not (and cannot) be mandatory either at the network or UE side. It should also be noted that the specifications will not identify which features are specified for URLLC, eMBB or any other use case. Thus there is fundamentally no difference between introducing L1/L2 impact for URLLC or eMBB in terms of 3GPP RAN specifications.
[bookmark: OLE_LINK8]Proposal 1: L1/L2 impact introduced between Dec 2017 and June 2018 will be optional and should not be precluded for URLLC and eMBB. 
As explained in RP-172479, support for cross-link interference management and mitigation is crucial in Rel-15 for several reasons, including ensuring that Rel-15 UEs won’t suffer once dynamic TDD or flexible duplexing of FDD is deployed in networks. These techniques are also crucial if neighbour TDD networks don’t align their DL and UL.
Note also that some techniques already discussed and not specified may be relevant for URLLC, e.g. aperiodic CSI on short PUCCH, multiplexing of URLLC and eMBB traffic, etc, so any such technique should be considered in scope of discussions until June 2018 even if no conclusion was made to specify these techniques by Dec 2017. In particular for URLLC, RAN1 has not made a decision on the channel coding, so channel coding for URLLC should be decided in Rel-15 by June 2018.
Proposal 2: in addition to support for URLLC, at least the following objectives should be confirmed as targets for the June 2018 freeze:
· [bookmark: OLE_LINK9][bookmark: OLE_LINK10]Any technique that can improve reliability of low latency services can be studied and specified, in particular channel coding for URLLC needs to be decided by June 2018
· Complete support for LTE/NR UL sharing from UE perspective with equal priority as NR SA
· Complete support for CSI-RS based RRM/RLM measurements
· Support for interference measurement related to dynamic TDD (i.e. cross-link interference management and mitigation techniques)

[bookmark: OLE_LINK1]Conclusion
The global interest expressed to specify NR in Rel-15 with the scope agreed and updated since March 2017 warrants that RAN should strive to limit leftovers. Accordingly, the following is proposed:
Proposal 1: L1/L2 impact introduced between Dec 2017 and June 2018 will be optional and should not be precluded for URLLC and eMBB. 
Proposal 2: in addition to support for URLLC, the following objectives should be confirmed as targets for the June 2018 freeze:
· Any technique that can improve reliability of low latency services can be studied and specified, in particular channel coding for URLLC needs to be decided by June 2018
· Complete support for LTE/NR UL sharing from UE perspective with equal priority as NR SA
· Complete support for CSI-RS based RRM/RLM measurements
· Support for interference measurement related to dynamic TDD (i.e. cross-link interference management and mitigation techniques)

It is noted that all RAN2 objectives of the Rel-15 NR WID are still in the scope of the June 2018 Rel-15 freeze according to the decisions from RAN#77 in RP-172087.
[bookmark: OLE_LINK2][bookmark: OLE_LINK3][bookmark: _GoBack]The corresponding WID revisions are shown as example in RP-172480.

Appendix 1: down-prioritized items lists from RAN#77

RAN4: RAN#77 already decided on aiming June 2018 completion for the aspects down-prioritized for Dec 2017.
Duplexing air-interface support
· Aiming June 2018 completion:
· Interference measurement related to dynamic TDD

LTE-NR DC
· Strive for specifying support for LTE/NR UL sharing from UE perspective in Rel-15 by June 2018
· There is no NR L1/L2 impact after Dec 2017
· Completion of standalone NR has priority until June 2018
· No additional work specific to UL sharing from UE perspective in WGs until Dec 2017

NR CA/DC
· Aiming June 2018 completion:
· NR-NR CA support related with UL sharing and supplementary UL, if any

UL resource allocations
· Aiming June 2018 completion:
· Relaxed resource allocations including non-contigous allcoation for PUSCH

RRM/RLM
· Aiming June 2018 completion:
· CSI-RS based RRM/RLM

RAN2: Items not in December 2017 specifications (hence deprioritised)
· Temporary NR capability restriction
· Enhanced handover mechanisms
· UL packet duplication in CA and DC
· Includes both control plane aspects user plane aspects
· NOTE: UE receiver behaviour to enable NW implementation to use DL packet duplication is required for December 2017.
· UL Split SRB for MR-DC
· Includes control plane aspects and user plane aspects
· SDAP layer (will still be progressed in UP session)
· RACH differentiation: Can be discussed in RAN2#99bis but depending on outcome of that discussion it may be deprioritised for RAN2#100.

RAN1: down-prioritized items 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
Duplexing air-interface support
· FDD half duplexing
· Interference measurement related to dynamic TDD

MIMO
· RS design for mini-slot beyond what is covered in Dec. ’17 
· Multiple TRP/panel/beam transmission/reception at gNB for PDSCH/PUSCH
· RLF connected to beam management

Power control
· Power control for NR-NR DC

Scheduling/HARQ aspects
· Mini-slot based scheduling beyond what is covered in Dec. ’17 (2/4/7 symbols)
· Multi-beam/panel/TRP PDCCH
· Transmit diversity for PUCCH (Rel-16)
· Simultaneous transmission of PUSCH and PUCCH (not in Rel-15)

NR-LTE Coexistence
· [bookmark: OLE_LINK7]Strive for specifying support for LTE/NR UL sharing from UE perspective in Rel-15 by June 2018
· There is no NR L1/L2 impact after Dec 2017
· Completion of standalone NR has priority until June 2018

NR CA/DC
· NR-NR DC

Conclusions were made by RAN1#91 on handling of certain features in Rel-15:
· In Rel-15, no support of dedicated signalling of the location of additional multiple SS/PBCH blocks in frequency domain of a cell for rate matching purposes 
· There is no indication of SS/PBCH block repetition in Rel-15
· No further action is needed in RAN1 on the issue raised in R1-1719756 regarding SS burst set composition for 30kHz SCS 
· If there are LTE-NR coexistence bands that overlap with frequency bands that do not support LTE-NR coexistence, companies should raise this issue in RAN4.
· NR does not support RMSI CORESET configuration with many-to-one association between multiple SS/PBCH blocks and one RMSI in wideband operation.
· In Rel-15, NR does not support RMSI search space sets configuration where the SS/PBCH blocks and corresponding RMSI search space sets occur in the same time instances if the carrier frequency is lower than 6GHz.
· No additional paging mechanism is supported in Rel-15 
· No need to support RLM capability signalling regarding # of RLM-RS for any frequency range.
· 2 port CSI-RS is not supported for RLM purposes (working assumption)
· In Rel-15, no explicit resources are defined and indicated to the UE for Interference and noise Measurement Resource (IMR) for RLM, and it is up to UE implementation on how interference and noise measurement can be performed. 
· It is understood that the UE may perform interference measurements on any resource (excluding SS/PBCH resource) with a known signal, i.e., a known reference signal, a transmission the UE can decode, or a resource element the UE knows is empty

· Multiple SSB based RRM measurement for a WB carrier is not supported in R15
· In Rel-15, different measurement BW for CSI-RSSI than for CSI-RSRP is not supported
· In Rel-15, there is no consensus to support different measurement BW for SS-RSSI than for SS-RSRP 
· In Rel-15, no explicit resources are defined and indicated to the UE for Interference and noise Measurement Resource (IMR) for RLM, and it is up to UE implementation on how interference and noise measurement can be performed. 
· It is understood that the UE may perform interference measurements on any resource (excluding SS/PBCH resource) with a known signal, i.e., a known reference signal, a transmission the UE can decode, or a resource element the UE knows is empty
· No explicit specification support of frequency selective precoding for non-codebook based transmission in Rel-15 for completion by Dec 
· FFS whether “Pi/2 BPSK based DFT precoded DMRS for Pi/2 BPSK modulation for DFT-s-OFDM based NR PUSCH” in NR after the Rel-15 Dec. specifications
· The PRB bundling size of 1 is not supported;
· Restrictions on CSI periodicity as a function of SCS is not supported in RAN1 specification
· Minimum CSI periodicity is part of UE capability signaling
· Only support TDM between SRS and PUSCH/UL DMRS/UL PTRS/Long PUCCH in Rel-15 from UE perspective.
· Presence of co-scheduled downlink DMRS ports within the assigned downlink DMRS CDM group is not supported
· Note: This applies at least for single TRP scenario
· Measurement restriction is not supported for TRS
· The dedicated signalling to indicate beam change on TRS is not supported in Rel-15.
· NR does not support the following: 
· Transmission of UL UE-specific data and measurement related signals not semi-statically configured by RRC is overriden by “unknown” in dynamic SFI
· For PUCCH formats 0, 1, 3 & 4, slot-level base sequence hopping as in LTE is reused
· FFS details especially regarding slot indexing considering the difference between NR and LTE
· FFS: whether and how to support symbol-level base sequence hopping
· No concensus in RAN1#91 on how to support A-CSI on short PUCCH in Rel-15. 
· Thus, A-CSI on short PUCCH is not part of RAN1 specification for completion by Dec. 2017.
· There is no consensus in RAN1#91 to support in Rel-15 that TB can span multiple slots without repetitions for DL or UL transmissions
· In Rel-15, there is no consensus to support spatial domain HARQ-ACK bundling when a UE is configured with CBG
· No concensus to support mini-slot level monitoring periodicity of preemption indication in RAN1#91
· There is no consensus to introduce BWP with size 0 in Rel-15 
· There is no consensus to introduce power saving BWP in Rel-15
· No consensus to introduce CBG-level DAI in DCI in Rel-15
· It is understood that parallel PUCCH and PUSCH transmissions on the same cell is deprioritized from the Dec. release, and parallel PUCCH on one cell and PUSCH on a different cell (or UL vs. SUL for the serving cell) within a cell group is also deprioritized in the Dec. release 
· From RAN1 perspective, this entire feature is not supported in Rel-15
· Note: across cell groups, parallel PUCCH in one group vs. PUSCH in the other goup is supported 
· For PUSCH rate matching, no additional impact on RRC configuration in Rel-15
· PHR reporting for PUCCH is not supported. 

Appendix 1: L1/L2 Principles from RAN#75

The principle of the WF in RP-170741 agreed along the Rel-15 NR WI at RAN#75 is highlighted below:
1. By December 2017: complete Stage 3 for Non-Standalone 5G-NR eMBB (incl. low latency support) with Option 3
· Ensure commonality with Standalone eMBB (incl. low latency support), as well as forward compatibility
· Complete stage-3 of all L1 and L2-User-Plane for both Non-Standalone and Standalone by December 2017
· L1 and L2-User-Plane for both Non-Standalone and Standalone is different for some aspects
· Prioritization of NR band definition (and related band combinations with LTE) will be discussed separately
2. By March 2018: intermediate implementable version with frozen ASN.1 for Non-Standalone 5G NR eMBB accordingly	
· Only applies to NSA deployment scenario Options 3
· Concept of intermediate implementable version with frozen ASN.1 shall not be defined to any other Rel-15 feature
· A single Rel-15 ASN.1 shall be maintained from September 2018 onwards (common to NSA and SA). 
· At high level, in Dec-17 RAN-P approves NR-RRC containing NR-NSA; in Mar-18, ASN.1 of that spec is frozen; in Jun-18, RAN-P approved NR-RRC containing NR-SA & NR-NSA; in Sep-18, ASN.1 of that spec is frozen
· From March-18 onwards, if backward incompatible CRs are deemed necessary, they will be subject to consensus in RAN as per normal procedures
· UE capability aspects to be discussed in RAN2
3. Maintain current schedule for Standalone 5G-NR in Rel-15
· Stage 3 completion June 2018; ASN.1 freeze September 2018
4. Ensure alignment of core network aspects
· Ask TSGs SA and CT to ensure completion of stage-3 for the so-called “Option 3” family by December 2017 in case modifications to the current specifications are needed 
· Overall 5G Core Network already agreed to be completed by June 2018
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