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1
Introduction
In plenary#75 the NR SI was approved and closed and a new WI on New Radio Access Technology was agreed in [1]. Additionally, a WF was agreed in [2] addressing the overall 5G-NR eMBB workplan.
In this paper, we discuss on the progress of the NR RRM and the coming work needed in order to develop and define some minimum set of UE minimum core and performance requirements for NR phase 1.

2
Discussion
Next we discuss the solution priority as decided in RAN#75 plenary. We then look at how this impacts the RAN4 requirements in terms of which requirements RAN4 would need to prioritize.
2.1 Solution priority

In RAN#75 plenary a Way Forward on the overall 5G-NR eMBB workplan was agreed in [2] which captures that by December 2017 a complete Stage 3 for Non-Standalone 5G-NR eMBB (incl. low latency support) with Option 3 should be ready. Additionally, it states that stage-3 of all L1 and L2-User-Plane for both Non-Standalone and Standalone shall be completed.
From RAN4 point of view this agreement leads to the fact that RAN4 can focus on working on requirements for NSA with Option 3.

Observation 1: RAN4 should in the start focus on developing requirements for NSA with Option 3.

Following the 5G NR NSA completion first and by December 2017, the SA stage 3 completion is targeted at mid-2018. Although there is a clear prioritization between NSA and SA work, such prioritization does not mean that work on SA should not progress at all. Work on SA can be started early especially in areas where the requirements are expected to be rather similar.
Observation 2: Requirements work for SA should start earlier than December 2017 to complete all the related requirements by June 2018.
Having early work started on SA enables use of synergies in the work and is likely to reduce the overall specification time.

Option 3 is described in more details in [3] and option3 in general is a solution that allows an EPC connected gNB and LTE eNB to work in Dual Connectivity. One important thing to note here is the fact that EPC should not be impacted [3], while minor enhancements might not be ruled out. From [3] it is also seen that option 3 introduces a Xx interface which shall support LTE based Dual Connectivity operation where LTE eNB is MeNB.
Observation 3: Option 3 is a solution that allows an EPC connected gNB and LTE eNB to work in Dual Connectivity.

Observation 4: Option 3 shall support LTE based Dual Connectivity operation where LTE eNB is MeNB.
From the observations above and [3] it is clear that in NR phase 1 the priority of the work in RAN4 should be placed on requirements which supports option 3 (DC) in which LTE eNB and gNB are assumed to have the role similar to MeNB (Master eNB) and SeNB (Secondary eNB) specified in TS 36.300, respectively.
Proposal 1: RAN4 shall initially focus on defining necessary MeNB requirements enabling an NR cell as SeNB

Proposal 2: RAN4 shall initially focus on defining requirements for NR cells enabling having an NR cell as SeNB.

2.2 RAN4 work priority
Based on the discussion in the former section RAN4 would need to start the NR RRM requirements work with focus on enabling support for option3 dual connectivity in which the LTE eNB is the PCell and the NR gNB is the PSCell. It is working assumption that the LTE PCell functionality will not change significantly which means that in RAN4 as a starting point can use existing LTE PCell requirements. We can expect that we would need to develop new PSCell requirements for the NR cell. 

Such new NR PSCell requirements will of course need to be based on the new physical layer design such as e.g. synchronization and measurement signals defined in RAN1. However, it can be expected that RAN4 will need to define NR requirements at least for a similar set of requirements as known from LTE PSCell.
Observation 5: It can be expected that RAN4 will need to define NR requirements at least for a similar set of requirements as known from LTE PSCell.
RAN4 will need to develop core requirements for related RAN1 and RAN2 aspects and procedures. Without going into the details of the different requirements we would think RAN4 would need to develop at least following requirements known from LTE also for NR in the first phase:

· RACH requirements for NR
· UE transmit timing requirements for NR cell

· UE timer accuracy requirements for NR cell

· Timing Advance

· Cell phase synchronization accuracy

· Radio Link Monitoring for NR PSCell
· PSCell addition and release delay for NR PSCell

· Maximum receive timing difference in option 3 Dual Connectivity

· Maximum transmission timing difference in option 3 Dual Connectivity

· Interruption with Dual Connectivity for option 3.

· [NR CA requirements]

· Measurements and cell detection requirements for NR cell
· Measurements for Beam Management
· Accuracies for defined measurements
We do not see a need to initially focus on requirements for following in the first phase:

· Connected state mobility (only NSA is supported)
· Idle state mobility

· Re-establishment 

· Connection release with redirection
However, these topics will need to be discussed during phase 1 and more dedicated should start earlier than December 2017.
In short – initial focus on option 3, means that for the first phase of NR, RAN4 need to develop most requirements known from LTE except e.g. requirements related to idle mode and initial cell selection. In addition to this RAN4 need to develop requirements for new NR RAN1 and RAN2 aspects and procedures.
Observation 6: RAN4 need to develop most requirements for NR as in LTE, except requirements related to idle mode and initial cell selection.

Regarding URLLC the priority in first phase in on latency. Exactly how this will impact the RAN4 work is still open but likely it leads to that RAN4 need to develop requirements for more than one numerology.
2.3 Mobility and states

One important part of the RAN4 requirements work is to ensure that there are suitable requirements for all defined mobility scenarios in all defined UE states. Following states are defined in NR:

· Idle mode

· Inactive mode

· Connected mode

However, as mentioned earlier, RAN4 will not need to focus on requirements for initial cell selection and idle mode in the first phase. However, we see a need for RAN4 to define requirement for:

· Connected mode

RAN2 is still discussing the details of inactive state. While RRC Idle mode requirements might be able to rely on LTE idle mode requirements as baseline, the RRC Inactive is a new state in which we have no baseline requirements in LTE. Definig requirements for such a new state could therefore be expected to need more discussion in RAN4 and therefore take a bit longer time. We see that RAN4 can start early discussions related to both RRC Idle and RRC Inactive more requirements (earlier then end of 2017).

Observation 7: NR requirements are initially needed for Connected.

Concerning mobility measurements RAN4 would need to define NR RRM requirements which enables NR operation as in option 3. While this seems clear it still needs to be discussed in RAN4 whether gap assisted measurements are needed for some UE categories for searching NR cells. E.g. does RAN4 need to define new GP for searching NR cells while in LTE? 
2.4 Carrier aggregation
Carrier Aggregation within NR, for which the priority is the functionality of PSCell and SCell [1]. Requirements for CA within NR is something RAN4 need to define requirements for at some point. However, initial focus needs to be on requirements for NR PSCell. Following this RAN4 can develop requirements for CA within NR – i.e. PSCell and CA requirements.
Proposal 3: RAN4 should first aim to focus on NR PSCell requirements.
Proposal 4: Once the NR PSCell requirements are ready RAN4 can focus more on NR CA requirements.

2.5 Beam Management

Support of beam management will happen in NR at least for higher frequencies and RAN4 must define necessary requirements related to beam managements.
Currently it is not decided which carrier frequencies will be supported in the first phase of NR and it is not decided whether beams, and thereby also beam management, will be supported on such carrier frequencies. Once these two important questions are clarified RAN4 can know whether requirements are needed for the initial phase of NR or not. Independently of the such decision it is likely anyhow necessary for RAN4 to continue the discussion related to beam management.

Observation 8: RAN4 should continue to discuss beam management related requirements.

3
Conclusion
In this paper, we discuss on the progress of the NR RRM and the coming work needed in order to develop and define some minimum set of UE minimum core and performance requirements for NR phase 1.

We have provided our view on the NR RRM work could be initiated to ensure some progress on the RRM work already now. We make a number of observation based on the latest Plenary outcome and latest WID and SRs:

Observation 1: RAN4 should in the start focus on developing requirements for NSA with Option 3.

Observation 2: Requirements work for SA should start earlier than December 2017 to complete all the related requirements by June 2018.
Observation 3: Option 3 is a solution that allows an EPC connected gNB and LTE eNB to work in Dual Connectivity.

Observation 4: Option 3 shall support LTE based Dual Connectivity operation where LTE eNB is MeNB.
Observation 5: It can be expected that RAN4 will need to define NR requirements at least for a similar set of requirements as known from LTE PSCell.
Observation 6: RAN4 need to develop most requirements for NR as in LTE, except requirements related to idle mode and initial cell selection.

Observation 7: NR requirements are needed for Connected and Inactive mode.

Observation 8: RAN4 should continue to discuss possible beam management related requirements.

In the end we make following proposals based on the discussion and observations:

Proposal 1: RAN4 shall define necessary MeNB requirements enabling an NR cell as SeNB

Proposal 2: RAN4 shall define requirements for an NR cell enabling having the NR cell as SeNB.

Proposal 3: RAN4 should first aim to focus on NR PSCell requirements.

Proposal 4: Once the NR PSCell requirements are ready RAN4 can focus more on NR CA requirements.
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