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1 Introduction
In previous meetings, there has been good progress on the needed requirements for NSA operation in 36.133 at high level and it is understood that during NR AH#2, the requirements in table 1 were agreed to be developed[1]. Further discussions took place in RAN4#84, although the way forward [2] is focussed on other issues including measurement gaps. 
	· Inter-RAT NR measurement requirements should be introduced in TS36.133. 
· Further analysis is needed on existing capability for measurement, event triggering and reporting criteria should be revisited. 

· Inter-RAT NR measurement can be with gaps or without gaps from LTE side.

· Measurement accuracy and report mapping for NR reference signals should be introduced in TS36.133.

· Introduce the requirement by referring to inter-frequency measurement requirements TS38.133.

· The delay uncertainty for PRACH on PSCell should be checked from NR PRACH design.

· The existing interruption requirements for E-UTRAN PSCell addition/release in TS36.133 could be used as baseline for NR PSCell addition/release in NSA scenario.

· The number for the requirements need further study

· The interruption depends on the UE architecture.


Table 1 : Requirements for 36.133 for NSA operation
2 Discussion

We begin by discussing the methodologies that were used for interRAT requirements in release 8 when LTE was introduced, and WCDMA was the legacy RAT. We think that there is much work to do on NR, and it is important to use past learning to develop the new requirements in as efficient a way as possible.
The first observation is that there is a strong similarity between inter-frequency requirements and inter-RAT requirements, since both involve quite similar measurement procedures and typically are using gap based measurements. Hence we can speclate that if a certain gap pattern is used to measure an NR layer the cell detection performance, measurement accuracy report mapping etc will be the same regardless if the NR layer is configured as an interRAT measurement in LTE, or as an interfrequency measurement in NR. This is because, fundamentally, the measurement performance depends on gap pattern density etc. rather than the RAT which configured the gaps and measurement.

This was exploited in developing requirements for LTE in the following way

1. First discussions took place for 36.133 and interfrequency requirements (and corresponding CRs) were agreed

2. With one meeting cycle delay, the agreed CRs for 36.133 were analysed, and a corresponding “big CR” for 25.133 (WCDMA) was developed by one company to implement similar changes.

An example of a change analysis document is in [3] and an example of the resulting CR is in [4]. There were many such analyses and CRs for 25.133 during release 8. Due to the similarity between measurements, copying the changes to 25.133 was often relatively straightforward and the one meeting cycle delay allowed time for analysis of the impacts in 25.133. The approach which was used is illustrated in figure 1
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Figure 1 : Approach used for 25.133 inter RAT CRs to add LTE functionality in release 8

For simplicity figure 1 supposes that there is a spec release after every RAN4 meeting however, in practice MCC only updates RAN4 specifications at each plenary cycle. Nevertheless, an updated 25.133 “big CR” can be developed based on whatever is the latest baseline version of the spec + all relevant changes which are already agreed for the top (main) path. The basic point is that prior to each RAN4 meeting, one company reviewed all the interfrequency CRs which had already been agreed for 36.133 (up to and including the previous meeting) and proposed a 25.133 CR based on implementing the similar changes for the interRAT specification.

The approach has significant advantages that it allows the main discussions and decisions to be taken for interfrequency specifications and the interRAT specifications largely follow in “catch up” mode. Naturally the interRAT “big” CRs are also reviewed by all companies like any other CR in RAN4 and need to be agreed by the normal procedures. Hence the approach can avoid duplicated discussions and work. The main disadvantage of the approach is that interRAT requirements are developed with 1 meeting cycle delay compared to interfrequency requirements (since the analysis which is the input to the “big” interRAT CR is based on agreed interfrequency CRs from the previous meeting). Since NSA deadlines for both 38.133 and 36.133 are at the same time, this could be problematic in that it would mean that the interRAT requirements for NR would not be ready on time. On the other hand, since most interRAT work can be based on (agreed) interfrequency CRs it is inefficient to repeat the same/similar discussions twice in each meeting. Hence, we propose the following modified approach

Proposal 1 : The following timeline for analysing and incorporating 38.133 interfrequency changes to interRAT requirements in 36.133 is adopted
· RAN4#84bis (October) : Prior to the meeting, 38.133 CRs from NR AH3 are analysed and a 36.133 CR is developed. During the meeting the baseline CR should be endorsed

· RAN4 NR AH 4 (early November) : Prior to the meeting, 38.133 CRs from RAN4#84bis are analysed and a 36.133 CR is updated. During the meeting the baseline CR should be endorsed
· RAN4#85 (late November) Prior to the meeting, 38.133 CRs from RAN4#84bis are analysed and a 36.133 CR is updated. During the meeting week the baseline CR is updated depending on analysis of agreed 38.133 CRs, and by the end of the meeting the 36.133 changes can be approved

· The process can then continue in future meetings considering any essential corrections to NSA requirements in 38.133 and any SA requirements introduced for 38.133 which may need to be mirrored to 36.133

At any rate, the important aspect is that many discussions and CRs for interfrequency requirements automatically imply changes for interRAT requirements and these changes need to be efficiently handled. As spec rapporteur for 36.133, Ericsson volunteers to handle the analysis of agreed 38.133 CRs.
Proposal 2 : 36.133 spec rapporteur (Ericsson) analyses the agreed 38.133 CRs for 36.133 impact.

One aspect which is worthy of further discussion is that interRAT requirements for release 8 did not include dual connectivity, which creates a closer coupling between the RATs (essentially, when configured with DC, the UE is connected to both RATs simultaneously and in principle the applicable requirements come from both 36.133 and 38.133). Strictly, an interRAT measurement is only needed to be able to configure a suitable PSCell, and once the PSCell is configured, further PSCell changes can be taken care of by the NR radio (including intra or interfrequency mobility).
Most of the basic measurement requirements are not impacted by this aspect (NR measurements requirements need to be specified for intrafrequency, interfrequency and interRAT from LTE configurations to allow for NSA operations). One aspect which does need specific analysis however is interruption requirements for dual connectivity, which were obviously not part of release 8 work.

Interruptions to the operation of NSA LTE+NR dual connectivity need to be analysed and captured, and as the UE has both LTE and NR serving cells, it is a bit open which specification such interruption requirements are captured in. Our views are as follows, given as proposals:
Proposal 3: For LTE + sub 6 NR dual connectivity, the interruption scenarios are similar to LTE+LTE dual connectivity. Interruptions to the LTE serving PCell and any LTE serving SCells should be captured in 36.133 and interruptions to NR serving PSCell and any NR serving SCells should be captured in 38.133. This is regardless of which RAT is the one where an operation causes the interruption (for example, if measurement of an NR deactivated SCell causes interruption to the LTE PCell or LTE SCells, this is to be captured in 36.133 etc.). The main topic which needs to be discussed is duration of interrupts, since the basic framework is the same as LTE+LTE DC.

Proposal 4 For LTE + mm wave NR dual connectivity, operations on the NR side should not have impact to the LTE PCell or LTE SC33ells, and vice versa operations on the LTE side should not have impact to the NR PSCell or NR SCells. Again, interruption requirements would be captured in 36.133 or 38.133 depending on the type of serving cell impacted (LTE=36.133, NR = 38.133)
Proposal 5 All interested companies need to be involved and contributing to the NSA DC interruption analysis which is complicated and will benefit from input from UE vendors, network vendors and operators.

Proposal 6 The implication of proposals 3-5 is that NSA DC interruption analysis and CRs are developed in parallel to  the analysis for proposals 1-2 by all interested companies.

In addition, specific impacts to LTE measurement requirements may not be addressed by work on 38.133. Therefore, we propose

Proposal 7 : In addition to checking 38.133 pCRs for potential changes to 36.133, companies need to continue to analyse specific impacts to LTE requirements due to the introduction of NR
3 Conclusions

In this discussion paper, we consider an efficient methodology for developing 36.133 requirements, incorporating modified procedures similar to those which have been successfully used in release 8 to add LTE functionality to WCDMA requirements in 25.133. Specifically, we propose:
Proposal 1 : The following timeline for analysing and incorporating 38.133 interfrequency changes to interRAT requirements in 36.133 is adopted
· RAN4#84bis (October) : Prior to the meeting, 38.133 CRs from NR AH3 are analysed and a 36.133 CR is developed. During the meeting the baseline CR should be endorsed

· RAN4 NR AH 4 (early November) : Prior to the meeting, 38.133 CRs from RAN4#84bis are analysed and a 36.133 CR is updated. During the meeting the baseline CR should be endorsed

· RAN4#85 (late November) Prior to the meeting, 38.133 CRs from RAN4#84bis are analysed and a 36.133 CR is updated. During the meeting week, the baseline CR is updated depending on analysis of agreed 38.133 CRs, and by the end of the meeting the 36.133 changes can be approved

· The process can then continue in future meetings considering any essential corrections to NSA requirements in 38.133 and any SA requirements introduced for 38.133 which may need to be mirrored to 36.133

Proposal 2 : 36.133 spec rapporteur (Ericsson) analyses the agreed 38.133 CRs for 36.133 impact.

Proposal 3 For LTE + sub 6 NR dual connectivity, the interruption scenarios are similar to LTE+LTE dual connectivity. Interruptions to the LTE serving PCell and any LTE serving SCells should be captured in 36.133 and interruptions to NR serving PSCell and any NR serving SCells should be captured in 38.133. This is regardless of which RAT is the one where an operation causes the interruption (for example, if measurement of an NR deactivated SCell causes interruption to the LTE PCell or LTE SCells, this is to be captured in 36.133 etc.). The main topic which needs to be discussed is duration of interrupts, since the basic framework is the same as LTE+LTE DC.

Proposal 4 For LTE + mm wave NR dual connectivity, operations on the NR side should not have impact to the LTE PCell or LTE SC33ells, and vice versa operations on the LTE side should not have impact to the NR PSCell or NR SCells. Again, interruption requirements would be captured in 36.133 or 38.133 depending on the type of serving cell impacted (LTE=36.133, NR = 38.133)

Proposal 5 All interested companies need to be involved and contributing to the NSA DC interruption analysis which is complicated and will benefit from input from UE vendors, network vendors and operators.

Proposal 6 The implication of proposals 3-5 is that NSA DC interruption analysis and CRs are developed in parallel to  the analysis for proposals 1-2 by all interested companies.

Proposal 7 : In addition to checking 38.133 pCRs for potential changes to 36.133, companies need to continue to analyse specific impacts to LTE requirements due to the introduction of NR
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