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Introduction
RAN2 has been discussing 5G-3G SRVCC and asks the following questions of RAN4
	[bookmark: _Hlk7707919]RAN2 has started discussing SRVCC from 5G and 3G and measurements of UTRAN cells when in NR. RAN2 agreed to support measurements of at least UTRA FDD cells and assumes that the same measurement gap configuration for UTRA FDD measurements in NR as in LTE can be reused. 

Hence, RAN2 would like to ask RAN4 the following questions:
1. Whether existing per-UE or FR1 gap patterns can be reused for measuring on UTRA FDD cells or whether any new gap pattern or measurement requirements need to be defined? 
2. Whether there is extra restriction for gap configuration for UE configured with both UTRA FDD measurement and E-UTRAN measurement?
3. [bookmark: _Hlk10717466]Whether there is any extra work to support NR-DC and NE-DC in case of SRVCC, from a measurement point of view?



Discussion
SRVCC (single radio voice call continuity) is a procedure whereby voice over IMS can be used in a 5G call, and if the UE moves out of 5G coverage, voice call continuity can be ensured by measuring and handing over to a legacy RAT (3G in this case). In release 15, mobility from SA NR (in this context including NR, NR-CA, NE-DC and NR-DC) to 3G or 2G is not supported, however based on RAN2 request this is considered for release 16 to support the SRVCC feature.
In our understanding, if such operation is to be supported, RAN4 would need to develop requirements for both interRAT measurements of 3G carriers, and interRAT handover from NR to a 3G cell. We can also assume that RAN2 develops the SRVCC in a frequency range agnostic manner; in other words the serving cell can be FR1 or FR2 prior to the SRVCC procedure.
Question 1 Whether existing per-UE or FR1 gap patterns can be reused for measuring on UTRA FDD cells or whether any new gap pattern or measurement requirements need to be defined?
Considering the first of the questions asked by RAN2, WCDMA measurements can be performed with either measurement gap pattern 0 or 1, and are technically quite similar to LTE measurements without short measurement gap. The WCDMA P-SCH/S-SCH code sequences consist of 256 chips, transmitted at the beginning of each slot (every ~0.6667ms) and multiple S-SCH sequences are needed to identify the P-CPICH code group. The P-SCH/S-SCH is time multiplexed with the P-CCPCH(primary common control physical channel). In addition, to identify and measure a cell, the UE needs to receive P-CPICH, both to determine the scrambling code from the candidate scrambling codes found from the code group, and to measure make RSCP and CPICH Ec/No measurements. Such measurements can be performed on a 5ms window of data, as 5ms gaps are used for interRAT measurement of WCDMA in 36.133. The usual 0.5+0.5ms is assumed for RF switching time
Observation 1:MGL= 6ms measurement gaps could be used for 3G measurements
Similarly to LTE interRAT measurements, it would be feasible to define measurements with MGRP=20ms, 40ms and 80ms. For 20ms MGRP, a similar approach would be to define the WCDMA requirements as if a 40ms pattern had been configured (allowing the 20ms periodicity to be exploited in parallel NR measurements). Hence we propose to answer Q1
Proposal 1 : The response to Q1 is that GP0, GP1, and GP4 are suitable for 3G measurement, and no new gap pattern would be needed
Question 2: Whether there is extra restriction for gap configuration for UE configured with both UTRA FDD measurement and E-UTRAN measurement?
Measurement gaps could be shared between UTRA FDD and E-UTRAN measurement depending on the number of configured carriers. RAN2 did not ask about configured NR carriers for gap based measurement, but the CSSFwithin_gap,i  concept could be readily extended to cover UTRA FDD measurement objects; it would simply be necessary to specify that UTRA FDD measurements are candidates to be performed in any measurement gap (similarly as LTE interRAT measurements are specified in release 15).
None of these aspects constitute an extra restriction on gap configuration; from RAN2 perspective it is sufficient to answer that RAN4 could readily extend the existing gap based requirements to allow a mixture of UTRA FDD, LTE and NR measurements to be performed with a single configured gap pattern.
Proposal 2 : The response to Q2 is that no extra restrictions on gap configuration are anticipated. The release 15 gap based requirements could be extended to allow a mixture of UTRA FDD, LTE and NR measurements to be performed with a single configured gap pattern
Question 3: Whether there is any extra work to support NR-DC and NE-DC in case of SRVCC, from a measurement point of view?
It is noted that this question relates specifically to late drop features. From an RRM perspective, there is little difference in measurement requirements for late drop features, with the exception that in some cases of NR-DC and NE-DC, FR2 intrafrequency measurements are included in “pool B” from a gap sharing perspective. However, these cases only apply when “pool B” would be otherwise empty and hence do not apply if UTRA FDD carriers are configured for measurement. Hence the straightforward answer to Q3 is 
[bookmark: _Hlk10728753]Proposal 3 : The response to Q3 is that no significant extra work is needed to support NR-DC and NE-DC.
However, this is not to say that there is no work involved in specifying SA NR – WCDMA mobility in the first place, although RAN2 did not ask about that. Currently there are no requirements for interRAT measurements or handover to UTRA FDD carriers in 38.133. The main tasks involved to specify this functionality include
· Updating gap pattern applicability to add UTRA FDD measurements for GP0,GP1 and GP4
· Adding UTRA FDD gap based cell search and measurement requirements in 38.133, which we anticipate could reuse much of the text for interRAT UTRA FDD measurements from 36.133
· Adding handover requirements to a UTRA FDD cell in 38.133 which we anticipate could reuse much of the text for interRAT UTRA FDD handover from 36.133
· Updating the definition of CSSFwithin_gap to account for UTRA FDD measurement objects; we anticipate additional UTRA FDD measurement objects could be handled in a very similar manner to LTE interRAT measurement objects (ie are candidates to be performed in any gap)
· Measurement capabilities need to be updated and RAN4 would need to discuss number of WCDMA carriers and number of cells to measure in addition to other measurement objects.
The latter aspect is most likely the biggest technical discussion needed to introduce 5G-3G SRVCC from a RAN4 perspective. Our assumption is that 5G-3G SRVCC would be an optional UE capability (if the UE does not support SRVCC and reaches the end of 5G voice coverage then the voice connection would be dropped). Then we do not expect the UE capability discussion to be too complicated since 5G UEs which do not have the capability to measure a suitable number of 3G carriers should not be expected to support the feature. However, it would be misleading to respond to Q3 without also indicating that there is work to do on the more basic specifications for SA NR and NR-CA to include UTRA FDD measurement and handover.
[bookmark: _Hlk10728773]Proposal 4 : In addition to the response to Q3, RAN4 should indicate that there are additional requirements to be added in 38.133 for SA-NR in the areas of gap pattern applicability measurement capabilities, UTRA FDD cell search and measurement, definition of carrier specific scaling factors within gap, and handover delay and interruption requirements. RAN4 dos not anticipate the workload to be large, based on reuse of existing interRAT requirements for UTRA FDD measurements  which are already defined for LTE and EN-DC operation in 36.133
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