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1
Introduction
Rel-15 NR WI has been approved in RP#75. RAN4 especially RRM related objectives are captured as below.
The corresponding timeline is also agreed in RP-170741
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Proposal (cont.)

NSA = Non StandAlone= EPC core (“Option 3”) & LTE anchor

SA = StandAlone

5G study

5G NR Work Item

5G NR NSA 

Completion

Stage 3 completion 

for Non-Standalone 5G-NR 

RAN 

#74

RAN 

#75

RAN 

#78

RAN #80

(Rel-15 completion)

Further evolution 

5G NR SA 

Completion

Stage 3 completion 

for Standalone 5G-NR 

NSA Option 3  family ASN.1 Rel-15 ASN.1 for SA & NSA


Based on Rapporteur proposed timeline in RP-170794, a stable RAN1 spec is expected after June AH. With this, RAN4 may not be able to start working on related RRM core requirements, which are highly depending on RAN1/2’s design. In this paper, the work plan is suggested for RAN4#82bis, RAN4#83 and RAN4#JuneAH, where the stable RAN1/2’s designs cannot be assumed. 
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2
RRM core less dependent on RAN1/2 design
Obviously, majority of RRM core requirements highly depends on other working groups’ agreement. However, there are still many work RAN4 can start working immediately from this meeting. In this section, some work is suggested for the coming three RAN4 meetings before RAN1 spec becomes stable.
· Work plan

Considering RAN1/2 working progress is still unpredictable from RAN4 perspective, it is more realistic to focus on the work plan for RAN4#82bis, 83 and June AH. The work plan can be revisited in June AH, when we will have a better idea on RAN1/2 status and when stable RAN1 specifications are expected 

· TS 38.133 Skeleton

TS38.133 will capture RRM requirements (core and performance) for NR in the similar way as TS 36.133 applies to LTE.  Discussions on the structure of this NR RRM TS can improve the readability and scalability of this specification.  
· UE transmit timing
Regarding UE transmit timing, transmission time error and maximum autonomous time adjustment step requirements can be relatively independent from RAN1’s design. Theoretically, both of them should depend on the bandwidth and numerology. Both of them are currently under discussion in RAN4 for both sub-6GHz and mmWave frequency ranges.
· Interruption

Interruption due to limited isolation in single RFIC has been well discussed in LTE. Similar issues should be assumed in NR as well. However, NR UE architecture, operating bands and the aggregated BW can be very different from LTE. The corresponding interruption requirements can be further investigated.

· Measurement capability

UE measurement capability is defined based number of frequency layers UE can monitored. These frequency layers include intra-band, inter-band and inter-RAT in LTE. In NR, the similar concept can be reused. Meanwhile, it is possible to introduce new dimension, e.g. measurement capability in spatial domain. Also, RAN4 should investigate if IncMon related normal and reduced performance group should be introduced in NR. 
· Concept of Measurement Gap
The exact measurement gap configuration should depend on RAN1’s design, which includes synchronization symbol, its periodicity and other reference symbols for measurements. However, RAN4 may be able to consider the concept of measurement gap in high level and decide how LTE gap including enhanced gap configurations and NCSG can be reused in NR.
3
Work Plan
· RAN4#82bis
· Discuss and agree on RRM core related work plan at least for meetings before RAN1 spec becomes available

· Identify the RRM core issues which are less depending on RAN1/2 design

· Discuss on TS38.133 skeleton

· RAN4#83
· Continue discussing and agree on the first draft of TS38.133 skeleton

· Continue discussing RRM core issues which are less depending on RAN1/2 design
· RAN4#JuneAH

· Discuss and agree on RRM core related work plan for the rest of 2017 based on RAN1/2 progress

· Discuss and agree on identified RRM core requirements which are less depending on RAN1/2 design
This work item is aimed at supporting the following connectivity options (*):


For single connectivity option:


-	NR connected to 5G-CN (Option 2 in TR 38.801 section 7.1).


For Dual Connectivity options:


-	E-UTRA-NR DC via EPC where the E-UTRA is the master (Option 3/3a/3x in TR 38.801 section 10.1.2);


-	E-UTRA-NR DC via 5G-CN where the E-UTRA is the master (Option 7/7a/7x in TR 38.801 section 10.1.4);


-	NR-E-UTRA DC via 5G-CN where the NR is the master (Option 4/4A in TR 38.801 section 10.1.3).


-	Work on Option 4/4A will be started after the work on Option 2, 3 series and 7 series are completed.


NR-LTE co-existence mechanisms [RAN1, RAN2, RAN4];


-	Support co-existence of LTE UL and NR UL within the bandwidth of an LTE component carrier and co-existence of LTE DL and NR DL within the bandwidth of an LTE component carrier, and identify and specify at least one NR band/LTE-NR band combination for this operation.


-	Minimize impact to NR physical layer design to enable this co-existence.


-	No impact to the ability of legacy LTE devices to operate on the LTE carrier co-existing with NR


-	No implication that UE has to support simultaneous connection of NR and LTE in the bandwidth of an LTE component carrier


-	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


-	Definitions of UE categories / capabilities, with the aim to minimize the number of categories [RAN1, RAN2, RAN4];


Dual Connectivity between E-UTRA and NR, for which the priority is where E-UTRA is the master and the second priority is where NR is the master, and Dual Connectivity within NR, including:


-	Standardizing bearer types recommended in TR 38.804 [RAN2];











-	Necessary physical layer mechanisms including UL power control [RAN1];


-	Identify band combinations and corresponding requirements [RAN4].


-	Carrier Aggregation within NR, for which the priority is the functionality of PSCell and SCell [RAN1, RAN2, RAN4];


NR parts of inter-RAT mobility between NR and E-UTRA [RAN2, RAN3, RAN4, RAN1];


In accordance with the work plan approved by TSG-RAN, the above objectives are conducted as follows:


1.	Complete Stage-3 Layer 1 and Layer 2 user plane specifications common to 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 until December 2017.


3.	Complete all the core specifications for the other supported architecture options until June 2018.
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