3GPP TSG-RAN WG2 Meeting #106 
                         R2-1906528
Reno, USA, 13th – 17th May 2019 
Source: 



ZTE Corporation, Sanechips
Title: 
Inter-RAT measurement for SRVCC from NR to UTRAN

Agenda item:

11.14.2
Document for: 
Discussion and Decision
1. Introduction

In Rel-16, a WI [1] is agreed to support SRVCC from NR to UTRAN, The objective of this WI includes following bullet:

	Objective related to RRM:

· Inter-RAT measurement to support voice service continuity from 5GS to UTRAN[RAN2, RAN1].

· Specify that the NG-RAN and UE in NR RRC connected mode support the UTRAN cell measurement procedure, e.g. measurement configuration of target UTRAN cells, and the measurement performing and reporting by UE. 


In this contribution, we discuss the inter-RAT measurement related aspects and shared our views.

2. Discussion
The interworking between NR and UTRAN is not supported in Rel-15. In Rel-16, considering NR coverage is limited, For UE setups voice call service, in order to improve UE experience, SA agreed to support SRVCC from NR to UTRAN to ensure voice call continuity. 

Since SRVCC is only triggered under RRC Connected mode, to support SRVCC from NR to UTRAN, RAN2 is responsible for defining the corresponding measurement configuration and reporting framework.
Observation1: To support SRVCC from NR to UTRAN, only RRC_Connected mode measurement needs to be considered.
 In this paper, we discussed the measurement related aspects one by one.
· Consideration on measurement event

For inter-RAT handover from NR to E-UTRAN, following two inter-RAT measurement events are defined in TS38.331:

· Event B1: Inter RAT neighbour becomes better than threshold;

· Event B2: PCell becomes worse than threshold1 and inter RAT neighbour becomes better than threshold2; 

For inter-RAT SRVCC measurement on UTRAN frequency, in TS 23.216 section 4.1.4, the architectural principle for 5G-SRVCC to UTRAN includes one bullet says: “NG-RAN to UTRAN CS handover of 5G-SRVCC is triggered by radio handover conditions.” In our understanding, this is quite similar to inter-RAT measurement on E-UTRAN, that network can trigger SRVCC to UTRAN when the quality of target cell fulfills a threshold, or when serving cell get worse together with target cell fulfills a threshold. So it is natural to support both B1 and B2 events on UTRAN frequencies. 

Proposal 1 
Both event B1 and event B2 are supported for NR configured inter-RAT measurement on   UTRAN frequencies.

For NR SA UEs, network can setup IMS voice call service when both network and UE support the corresponding capability. While for dual connectivity UEs, UE can also report the capability of IMS voice over SCG bearer, to indicate network whether voice service can be setup up over SCG leg. However, voice is on SCG bearer, and the quality of PSCell deteriorates, network is aware and be able to move the bearer back to MCG side. On sake of this, there is no need to support SN configured inter-RAT UTRAN measurement.      
Proposal 2 
Only NR MN can configure inter-RAT measurement on UTRAN frequency. 
· Consideration on NCL and measurement report

Same as in LTE, in NR, three types of measurement cell are defined in TS38.331:

· Serving cell(s): these are the PCell and one or more SCells;

· Listed cells: these are cells listed within the measurement object(s); 

· Detected cells: these are cells that are not listed within the measurement object(s) but are detected by the UE on the carrier frequency(ies) indicated by the measurement object(s)
In LTE, for inter-RAT UTRAN measurement, UE can only measures and reports on listed cells, while UE is able to measure and report on UTRAN detected cells for SON purpose. In NR, for inter-RAT E-UTRAN, UE is able to measure on both listed cells and detected cells. 
Observation2: In LTE, UE only measure and report on listed UTRAN cells in B1/B2 events, but UE is able to measure and report on detected UTRAN cells for SON purpose. 
For inter-RAT measurement on UTRAN cells in NR, it is desirable to ask UE to measure and report on both listed and detected cells, so the message size of measurement configuration can decrease due to minimize the cell list in MeasObject (only cells that configured with individual offset are explicitly indicated), so we kindly ask RAN2 to take this into account, and it is better to send an LS to RAN4 to get final confirmation.

Proposal 3 For NR inter-RAT measurement on UTRAN frequency, UE can measure and report both listed cells and detected cells, send LS to RAN4 for confirmation.
· Consideration on measurement quantity

In LTE inter-RAT UTRAN measurement, following UTRAN quantities are supported:

· UTRAN FDD: CPICH-RSCP, CPICH-EcN0;
· UTRAN TDD: PCCPCH-RSCP
In our understanding, the quantities defined in 36.331 can be simply reused in NR configured UTRAN measurement, unless RAN2 receives extra requirement from other working groups. So we propose:
Proposal 4 The UTRAN measurement quantity defined in NR specification reuses the quantities defined in LTE specification (i.e. cpich-RSCP, cpich-EcN0 for UTRA-FDD; pccpch-RSCP for UTRA-TDD).
In addition, for inter-RAT B2 event, the NR PCell quality is involved in B2-1 threshold evaluation. As we agreed in NR configured E-UTRAN measurement. We think either SSB or CSI-RS can be evaluated. And all quantities (RSRP, RSRQ, RSRQ) should be supported. 

Proposal 5 For inter-RAT B2-1 threshold evaluation, network can configure either RSRP/RSRQ/SINR of SSB resource or CSI-RS resource.
· Consideration on measurement object

Based on TS36.331, we list the elements of measObjectUTRA in the following table. Additionally, we provide some other parameters that are beneficial for system performance enhancement, and give analysis on each element based on NR inter-RAT requirement, aim to generate the structure of inter-RAT measObjectUTRA defined in TS38.331.

Table 1 Requirement for inter-RAT measOject of UTRAN in NR
	Parameters
	Supported in measObject UTRA  in 36331?
	Whether to support in NR?
	Comments

	carrierFreq
	Yes
	Yes
	Same as in LTE.

	offsetFreq
	Yes
	Yes
	To prioritize measurement reporting on specific frequency(ies).

	Cell list (with only PCI)
	Yes
	Yes
	Same as in LTE.

	cellIndividualOffset
	No
	Yes
	cellIndividualOffset is beneficial for mobility optimization. 

	Black list
	No
	Yes
	In case UE supports measuring/reporting detected UTRAN cells, this should be supported for restricting the measured cell range. 

	cellForWhichToReportCGI
	Yes
	Yes
	Necessary when inter-RAT ANR feature is supported.

	reducedMeasPerformance
	Yes
	FFS
	Can be discussed under power saving SI.

	csg-allowedReportingCells
	Yes
	FFS
	Not needed so far.


We kindly ask RAN2 to take the above analysis in the table into account.

Proposal 6 The measObjectUTRA defined in TS38.331 includes the following at least:

- carrierFreq

- offsetFreq

- Cell list (with PCI and cellIndividualOffset)

- Black list

- cellForWhichToReportCGI

· Consideration on measurement gap
In NR SA as well as MR-DC, UE supports two kinds of gap configuration: per-UE gap and per-FR gap. For NR configured E-UTRAN measurement, considering E-UTRAN operates on low spectrum, per-UE gap or FR1 gap can be configured for measuring on LTE frequencies. 

For UTRAN frequencies, according to TS25.101 and TS25.102, the UTRAN-FDD and UTRAN-TDD frequencies also operate on low spectrum (<3GHz). So similar to E-UTRAN measurement, it makes sense to configure per-UE gap or FR1 gap to UE for inter-RAT UTRAN measurement. But it is not clear whether additional gap pattern is needed in this case. Therefore, we suggest to send LS to RAN4 for further confirmation.
Proposal 7 Send LS to RAN4 to ask whether UTRAN measurement can be covered by current per-UE gap and FR1-gap. And whether additional gap pattern is needed. 
· Consideration on ANR function

In addition to normal UTRAN measurement, ANR function can be extended to UTRAN case, so network is able to build and update the neighbour cell relationship of UTRAN cells. However, the support of ANR function on UTRAN cells is unclear in WI objectives. So we suggest to discuss the necessity in RAN2 under this WI. 
Proposal 8 
RAN2 to discuss whether to support NR configured inter-RAT ANR towards UTRAN cells.
3. Conclusion

RAN2 is kindly asked to discuss and adopt the following observations and proposals:

Observation1: To support SRVCC from NR to UTRAN, only RRC_Connected mode measurement needs to be considered.
Observation2: In LTE, UE only measure and report on listed UTRAN cells in B1/B2 events, but UE is able to measure and report on detected UTRAN cells for SON purpose. 
Proposal 1 
Both event B1 and event B2 are supported for NR configured inter-RAT measurement on   UTRAN frequencies.

Proposal 2 
Only NR MN can configure inter-RAT measurement on UTRAN frequency. 
Proposal 3 For NR inter-RAT measurement on UTRAN frequency, UE can measure and report both listed cells and detected cells, send LS to RAN4 for confirmation.
Proposal 4 The UTRAN measurement quantity defined in NR specification reuses the quantities defined in LTE specification (i.e. cpich-RSCP, cpich-EcN0 for UTRA-FDD; pccpch-RSCP for UTRA-TDD).
Proposal 5 For inter-RAT B2-1 threshold evaluation, network can configure either RSRP/RSRQ/SINR of SSB resource or CSI-RS resource.
Proposal 6 The measObjectUTRA defined in TS38.331 includes the following at least:

- carrierFreq

- offsetFreq

- Cell list (with PCI and cellIndividualOffset)

- Black list

- cellForWhichToReportCGI

Proposal 7 Send LS to RAN4 to ask whether UTRAN measurement can be covered by current per-UE gap and FR1-gap. And whether additional gap pattern is needed. 

Proposal 8 
RAN2 to discuss whether to support NR configured inter-RAT ANR towards UTRAN cells.
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