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1. Introduction
In the RAN#78 meeting, there was an outgoing LS [1] to all RAN working groups regarding interworking mechanisms between 5G System and legacy RATs.
	RAN plenary has identified that Rel-15 interworking mechanisms between the 5G System and legacy RATs should be clarified.

To avoid possible confusion between Working Groups, RAN plenary wishes to repeat its earlier decision that 
no interworking is expected in Rel-15 between the 5G System (5GS) and 2G (GSM)/3G (UMTS).

This means:

· No NAS interworking mechanisms between 5GS and GSM/UMTS

· No Access-Stratum interworking mechanisms between GSM/UMTS and 5G NR.

· For E-UTRA deployments with 5GC (i.e. deployment Options 5 and 7), Access-Stratum interworking between GSM/UMTS and E-UTRA continues to be possible without changes to GSM/UMTS/E-UTRAN specifications, enabling:

· Idle mode cell reselection

· Connected mode measurements to support redirection at RRC connection release, CS call release, TBF release once in idle mode

· For EN-DC (i.e. deployment Option 3), legacy EPS/E-UTRA interworking with GSM/UMTS shall be fully supported.

Note that even without AS interworking mechanisms it is possible for a UE that is initially camped on an NR cell (respectively GERAN/UTRA cell) to lose coverage and select a GERAN/UTRA cell (respectively NR cell).


RAN4 is asked to ensure that EN-DC supports GERAN/UTRA interworking with E-UTRA.
· TSG RAN asks RAN4 to ensure that for EN-DC (Option 3), legacy EPS/E-UTRA interworking with GSM/UMTS is fully supported.
· TSG RAN asks to take this RAN decision into account when considering interworking mechanisms between 5G System and legacy RATs, and update specifications accordingly if needed.
In this contribution we provide views on NR EN-DC interworking with legacy RATs.
2. Discussion
There was earlier decision in RAN plenary that no interworking is expected in Rel-15 between the 5G System (5GS) and 2G (GSM)/3G (UMTS). However it was further clarified in RAN#78 that for deployment Option 3 the legacy EPS/E-UTRA interworking with GSM/UMTS shall be fully supported. 
According to latest RAN clarification, for deployment Option 3 the LTE PCell would configure legacy GSM/UMTS carrier as a measurement object to be able to interwork with GSM/UMTS network. It was the common understanding in RAN4 in previous meetings that this is not considered in Rel-15 depending on RAN’s earlier decision. It seems to be misunderstanding of RAN’s decision.
It was already specified in 36.133 that for Rel-15 UE it is required to perform GSM/UMTS inter-RAT measurements if it supports EN-DC but is not configured with NR PSCell. While the EN-DC capable UE is only required to monitor inter-RAT NR and inter-frequency E-UTRA carriers which are configured by LTE PCell. If legacy GSM/UMTS carriers can also be configured by LTE PCell then from RAN4 perspective UE measurement capability requirement of monitoring legacy GSM/UMTS should also be specified in order to address the legacy GSM/UMTS interworking issue for deployment Option 3. 
Proposal 1: UE measurement capability of legacy GSM/UMTS carriers should also be specified when EN-DC capable UE is configured with NR PSCell.
For EN-DC the effective total number of frequencies being monitored is defined as Nfreq, NSA, which includes the number of NR inter-RAT carriers being monitored as configured by PCell, the number of NR inter-frequency carriers being monitored as configured by NR PSCell and the number of E-UTRA inter frequency carriers. To enable interworking with legacy GSM/UMTS network the number of GSM carriers and UTRA carriers as configured by E-UTRA PCell should also be included.
Proposal 2: For deployment Option 3 the total number of effective frequency layers excluding the frequencies of PCell, SCells and PSCell being monitored is Nfreq, NSA = Nfreq_NSA_E-UTRA_inter-freq + Nfreq_NSA_NR + Nfreq_UTRA + Mgsm
Accordingly the requirements for the number of carriers the UE shall at least be capable of monitoring per RAT group should be changed. It is reasonable to have 3 FDD UTRA carriers, 3 TDD UTRA carriers and 32 GSM carriers. We don’t see any reason to have more UTRA carriers as for IncMon requirements.
Proposal 3: The number of frequency layers the UE shall at least be capable of monitoring for each RAT group for deployment Option 3 are as follows.

-
Depending on UE capability, [6] FDD E-UTRA inter-frequency carriers configured by PCell, and

-
Depending on UE capability, [6] TDD E-UTRA inter-frequency carriers configured by PCell, and

-
Depending on UE capability, [7] NR inter-RAT carriers configured by PCell, and

-
Depending on UE capability, [7] NR inter-frequency carriers configured by NR PSCell , and
-
Depending on UE capability, 3 FDD UTRA carriers, and

-
Depending on UE capability, 3 TDD UTRA carriers, and

-
Depending on UE capability, 32 GSM carriers (one GSM layer corresponds to 32 carriers), and

It was agreed in the last RAN4 meeting and specified in [2] that the UE shall be capable of monitoring a total of at least [13] effective carrier frequency layers comprising of any defined combination of E-UTRA FDD, E-UTRA TDD, and NR layers. With additional UTRA and GSM frequency layers to be monitored the total number would be increased either. It seems to be fine to specify 16 total number of frequency layers, which was proposed in the last meeting only for E-UTRA and NR carriers. The total number of effective NR carrier frequency layers to be monitored should not be changed.
Proposal 4: The UE shall be capable of monitoring a total of at least [16] effective carrier frequency layers comprising of any defined combination of E-UTRA FDD, E-UTRA TDD, UTRA FDD, UTRA TDD, GSM and NR. In addition the UE shall be capable of monitoring a total of at least [7] effective NR carrier frequency layers configured by PCell and NR PSCell.
3. Conclusion
In this contribution, we further provide our views on NR EN-DC interworking with legacy RATs. Based on the observations following proposals are present.
Proposal 1: UE measurement capability of legacy GSM/UMTS carriers should also be specified when EN-DC capable UE is configured with NR PSCell.
Proposal 2: For deployment Option 3 the total number of effective frequency layers excluding the frequencies of PCell, SCells and PSCell being monitored is Nfreq, NSA = Nfreq_NSA_E-UTRA_inter-freq + Nfreq_NSA_NR + Nfreq_UTRA + Mgsm
Proposal 3: The number of frequency layers the UE shall at least be capable of monitoring for each RAT group for deployment Option 3 are as follows.

-
Depending on UE capability, [6] FDD E-UTRA inter-frequency carriers configured by PCell, and

-
Depending on UE capability, [6] TDD E-UTRA inter-frequency carriers configured by PCell, and

-
Depending on UE capability, [7] NR inter-RAT carriers configured by PCell, and

-
Depending on UE capability, [7] NR inter-frequency carriers configured by NR PSCell , and
-
Depending on UE capability, 3 FDD UTRA carriers, and

-
Depending on UE capability, 3 TDD UTRA carriers, and

-
Depending on UE capability, 32 GSM carriers (one GSM layer corresponds to 32 carriers), and

Proposal 4: The UE shall be capable of monitoring a total of at least [16] effective carrier frequency layers comprising of any defined combination of E-UTRA FDD, E-UTRA TDD, UTRA FDD, UTRA TDD, GSM and NR. In addition the UE shall be capable of monitoring a total of at least [7] effective NR carrier frequency layers configured by PCell and NR PSCell.
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