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Introduction
NSA operation is of high priority. It was encouraged in [1] in RAN4 #82bis that RAN4 should first discuss the expected measurement requirements needed for enabling NSA option 3 operation. This topic was initially discussed in last RAN4 #83 meeting. Some preliminary agreement on expected RRM requirements for NSA in TS38.133 was made in the evening ad-hoc and was captured in [2]. However, the impact on TS36.133 has not been identified.
In this contribution, we provide our view on the expected RRM requirements in TS36.133 for enabling NSA option 3 operation.
Discussion
In this section we will focus on existing sections in TS36.133 and analyse whether there is any potential impact from NSA operation.
· Section 4: E-UTRAN RRC_IDLE state mobility
Since DC option 3 is of RRC_CONNECTED state, once UE goes back to RRC_IDLE state there is no NSA operation anymore. Therefore, there will not be any impact on this section.

· Section 5: E-UTRAN RRC_CONNECTED state mobility
Requirements in this section consist of handover delay and interruption. As for NSA option 3, PCell is still an E-UTRAN cell and UE should follow existing handover requirements. Once handover occurs, UE will be allowed to interrupt the serving cells (including both PCell and PSCell) for certain period. Similar with LTE DC, no additional requirements are needed.

· Section 6: RRC Connection Mobility Control
This section covers RRC re-establishment, random access and RRC connection release with redirection requirements.
1) RRC re-establishment
RRC re-establishment procedure occurs after RLF, which is triggered by RLM. In NSA operation, UE also needs to monitor the link quality of NR PSCell. In legacy LTE DC scenario, UE will perform RLM on both PCell and PSCell. Once RLF happens on PSCell, UE will inform PCell and then PCell might reconfigure another PSCell for the UE, rather than perform RRC re-establishment directly on PSCell. On the other hand, RRM requirement of re-establishment mainly contain re-establish delay. DC operation would not affect re-establishment procedure and the total delay.
2) Random access
UE may also need to perform random access to the NR PSCell. However, corresponding requirements will be discussed and specified in TS38.133. There is no impact on existing random access requirements in TS36.133.
3) RRC connection release with redirection
Similar with RRC re-establishment, this is pure E-UTRAN behaviour and there will not be any impact from NSA operation.

· Section 7: Timing and signalling characteristics
This section covers quite a lot of RRM requirements including e.g. UE timing, interruption, RLM and etc.
1) UE timing related
Transmit timing error requirements are relevant to chip duration, sampling rate, bandwidth and etc. As it is well known that NR support various numerologies and bandwidth. Thus the timing error requirement needs to be revisited. UE may have different timing error requirement for NR PSCell.
Timing advance requirements consist of timing advance adjustment delay and accuracy. The intention of delay is to allow some processing time of TA command. The accuracy depends on the resolution of TA command which will be designed by other group.
However, all of these will be specified in TS38.133. UE capable of NSA shall follow corresponding requirements in TS38.133. As for the existing requirements for E-UTRAN, there is no any impact can be foreseen.
2) Interruption with dual connectivity
As we all know, when PSCell is added or released UE should be allowed to interrupt the serving PCell and the activated SCell in MCG for certain period. Note that there is only inter-frequency dual connectivity in LTE. The interruption of 1ms (2ms for asynchronous case) is the same as the inter-frequency SCell addition/release. As for NSA operation, if the NR carrier is an inter-frequency carrier compared with E-UTRAN carrier, it is possible that the existing interruption requirements can be reused (or as baseline). Meanwhile, if there the NR carrier is an intra-frequency carrier, than the interruption could be longer, just like the interruption for intra-frequency SCell addition/release (up to 5ms). So far there is no such use case identified.
[bookmark: _Ref485304354]Proposal 1: existing interruption requirements for E-UTRAN PSCell addition/release in TS36.133 could be reused (or as baseline) for NR PSCell addition/release in NSA scenario.
Another point in this sub-clause is that when an SCell on MCG or SCG is added/released, activated/deactivated, or when UE perform measurement on SCC, interruption in MCG and SCG is allowed. As for NSA, currently LTE CA + NR operation is proposed. Thus the interruption to SCG (PSCell) due to CA management in MCG should be allowed. 
[bookmark: _Ref485304357]Proposal 2: interruption to SCG (NR PSCell) due to CA management in MCG should be allowed.
So far there is no official demand on LTE + NR CA scenario. Thus the impact from NR CA management in SCG can be further discussed in future.
3) RLM
RLM on NR PSCell is needed. But corresponding requirements will be defined in TS38.133.
4) Cell phase synchronization accuracy (Synchronized mode of dual connectivity)
5) Maximum Receive Timing Difference in Dual Connectivity
6) Maximum Transmission Timing Difference in Dual Connectivity
Requirements in 4) ~ 6) are sourced from different capability of asynchronous DC in LTE. Some low complexity UEs are allowed to only support synchronous DC. Thus corresponding RRM requirements were defined in order to guarantee system performance of DC.
As for NSA DC scenario, whether the definition of synchronized DC is needed should be discussed, since LTE and NR have different physical design, UE anyway may need two separated receivers and modules to process in parallel, irrespective of the timing difference between LTE and NR. However, the DL/UL operations should be aligned between the LTE cell and NR cell, and the cell phase synchronization requirements are needed to guarantee the DL/UL operation for each link would not be overlapped.
[bookmark: _GoBack]Another issue is on power control. How to share the UL TX power between the E-UTRAN link and NR link is not clear now. So the impact should be further studied once the RAN1 design become more stable. However, corresponding potential impact can be captured in TS38.133.

· Section 8: UE Measurements Procedures in RRC_CONNECTED State
This section capture the UE measurement requirement in RRC_CONNECTED state. Obviously, UE should follow the instruction from E-UTRAN to perform inter-RAT measurement on NR carrier. In following we discuss the impact in several aspects:
1) Gap pattern 
Since RAN1 has agreement that the transmission of SS blocks within a SS burst set are confined to 5ms windows, it is quite promising that existing 6ms gap could be reused. Even though there are different SS burst periods, we believe the existing 40ms and 80ms MGRP can be reused as well to avoid increasing complexity. For instance, in SCE the period of DRS can be configured as 160ms, but the 40ms and 80ms were reused, rather than defining longer MGRP for the case. Because in gaps UE also needs to measure other inter-frequency. Thus the gap would be wasted.
2) Inter-RAT NR measurement 
Requirements should cover at least cell identification delay, measurement period and reporting delay. These requirements are needed to make sure that UE can identify and report the candidate NR cell in time.
3) Measurement capability
Impact includes at least total layers being monitored, event triggering and reporting criteria. 
[bookmark: _Ref485304360]Proposal 3: inter-RAT NR measurement requirements should be introduced in TS36.133. Existing capability for measurement, event triggering and reporting criteria should be revisited.

· Section 9: Measurements performance requirements for UE
Requirements in this section cover measurement accuracy and report mapping. Requirement for new NR signals, e.g. SS block, CSI-RS and etc, are necessary. Probably these requirements can simply refer to TS38.133.
[bookmark: _Ref485304364]Proposal 4: measurement accuracy and report mapping for NR reference signals should be introduced in TS36.133.
Conclusion
In this contribution we discuss the expected RRM requirements for NSA in TS36.133. After discussion the following conclusions are made:
Proposal 1: existing interruption requirements for E-UTRAN PSCell addition/release in TS36.133 could be reused (or as baseline) for NR PSCell addition/release in NSA scenario.
Proposal 2: interruption to SCG (NR PSCell) due to CA management in MCG should be allowed.
Proposal 3: inter-RAT NR measurement requirements should be introduced in TS36.133. Existing capability for measurement, event triggering and reporting criteria should be revisited.
Proposal 4: measurement accuracy and report mapping for NR reference signals should be introduced in TS36.133.
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