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1 Introduction
In accordance with the RAN guidance in the LS in [1] the requirements to support mobility between E-UTRA and GSM under EN-DC operation (option 3 [2]) are supposed to be specified in Rel-15. 
As suggested in [3] the requirements to support mobility between E-UTRA and GSM under EN-DC operation (option 3 aka NSA deployment) should be specified in Rel-15. This will affect only TS 36.133 since in EN-DC option 3, LTE is the master node i.e. LTE PCell. 
2 Inter-RAT GSM Requirements under EN-DC
The inter-RAT GSM requirements when the UE is not configured with EN-DC already exists in TS 36.133. 
The EN-DC operation is applicable only in RRC connected state. Therefore GSM measurement requirements under EN-DC operation need to be specified in RRC connected state. There are several GSM related requirements but most of them can be reused. Therefore overall impact of introducing GSM requirements is quite minimal. The summary of the impact of GSM requirements under EN-DC is provided in table 1.
Table 1: Inter-RAT GSM RRM requirements needed in TS 36.133 under EN-DC operation
	No.
	Section affected by inter-RAT GSM requirement under EN-DC operation
	Current status
	Comments

	Core Requirements
	

	1
	5.3.3
E-UTRAN - GSM Handover
	Requirements exists. 
	Existing requirements shall also apply under EN-DC.

	2
	6.3.2.2
RRC connection release with redirection to GERAN
	Requirements exists. 
	Existing requirements shall also apply under EN-DC.

	3
	8.1.2.1
UE measurement capability: measurement gaps
	GSM requirements apply for gap pattern id # 0 and 1 defined in table 8.1.2.1-1.
	GSM requirements under EN-DC shall apply also for gap pattern id # 0 and 1.

	4
	8.1.2.1.1b
Monitoring of multiple layers using gaps (E-UTRA-NR dual connectivity)
	No GSM layer is included
	32 GSM carriers (1 layer) can be added

	5
	8.1.2.1.1b.1 Maximum allowed layers for multiple monitoring for UE in NSA operation
	Total layers = 13
	Existing total layers 13 are sufficient.

	6
	8.1.2.4.5 E-UTRAN FDD – GSM measurements 
	Current requirement doesn’t apply for EN-DC operation.
	GSM measurement time shall be scaled with scaling factor NFreq,NSA specified in TS 38.133.

	7
	8.1.2.4.6 E-UTRAN TDD – GSM measurements 
	Current requirement doesn’t apply for EN-DC operation.
	GSM measurement time shall be scaled with scaling factor NFreq,NSA specified in TS 38.133.

	8
	8.2
Capabilities for Support of Event Triggering and Reporting Criteria
	Requirements exists. 
	Existing Ecat = 5 shall also apply under EN-DC operation.

	Performance Requirements
	

	9
	9.4
GSM Measurements
	Requirements exists. 
	Existing requirements shall also apply under EN-DC.


Apparently one major issue is the number of GSM layers to monitor and its impact on the total number of layers to be monitored by the UE under EN-DC operation. We propose to maintain the existing requirements of 32 GSM carriers (= 1 layer for GSM) and also suggest that the existing total number of carriers, 13, for monitoring under EN-DC operation are maintained. However GSM measurement time (L1 period) need to be scaled with a new scaling factor, NFreq,NSA specified in TS 38.133. This has also been used for scaling the NR inter-RAT requirement (section 8.1.4.23/24 in 36.133) and E-UTRA inter-frequency requirements (section 8.1.2.10 in 36.133) defined under EN-DC operation. 
A GSM cell whose BCCH carrier is measured is considered identified if it’s BSIC is successfully decoded within Tidentify,GSM ms or if its BSIC is reconfirmed within Tre-confirm,GSM ms. Even after the introduction of incomon the GSM cell identification requirements (BSIC identification and reconfiguration) are applicable provided the total number of carriers to monitor does not exceed 7 i.e. maximum value of CEIL (Nfreq,n * Kn - Mgsm) is 5. It is based on Nreq = 7 i.e. CEIL (7*1 – 32/20) = 5 and where Mgsm = ceil(Ncarriers,GSM /20). We suggest to maintain the same approach for GSM measurements under EN-DC i.e. CEIL(Nfreq,n * Kn - Mgsm) ≤ 5. The reason is that for values larger than 5, the GSM BSIC identification times will become extremely long and unrealistic.
Table 8.1.2.4.5.1.2.1-1 [TS 36.133]
	CEIL (Nfreq,n * Kn –Mgsm)
	Tidentify,gsm(ms)
	Treconfirm,gsm(ms)

	
	40ms gap configuration (ID 0)
	80ms gap configuration (ID 1)
	40ms gap configuration (ID 0)
	80ms gap configuration (ID 1)

	0
	2160
	5280
	1920
	5040

	1
	5280
	21760
	5040
	17280

	2
	5280
	31680
	5040
	29280

	3
	19440
	No requirement 
	13320
	No requirement 

	4
	31680
	No requirement 
	29280
	No requirement 

	5
	31680
	No requirement 
	29280
	No requirement 


The main observations and proposals are as follows:
· Observation 1:  The specification of inter-GSM requirements (GSM measurement under E-UTRA PCell) under EN-DC operation can be introduced in Rel-15 without any major impact.
· Proposal 1:  The existing requirements on E-UTRA – GSM handover and RRC connection release with redirection to GERAN defined in TS 36.133 shall also apply under EN-DC operation.
· Proposal 2:  The gap pattern id # 0 and 1 (table 8.1.2.1-1, TS 36.133) shall also be applicable for GSM measurements under EN-DC operation.

· Proposal 3:  The UE shall be capable of monitoring 32 GSM carriers (= 1 GSM layer) also under EN-DC operation.

· Proposal 4:  The UE shall be capable of monitoring total of 13 carrier frequency layers including the GSM carriers (= 1 GSM layer) under EN-DC operation. 
· Proposal 5:  Under EN-DC operation the GSM measurement time shall be scaled with scaling factor, NFreq,NSA specified in TS 38.133. 
· Proposal 6:  Under EN-DC operation the GSM BSIC identification and BSIC re-confirmation times shall be shall be applicable for the current value of CEIL (Nfreq,n - Mgsm) ≤ 5.
· Proposal 7:  The existing requirements on event triggering and reporting criteria (Ecat = 5) defined in TS 36.133 shall also apply under EN-DC operation.
3 Summary

In this paper we have analysed the impact of introducing inter-RAT GSM requirements when the UE is configured with EN-DC with E-UTRA as master node. Following are the main observations and proposals based on this analysis:
· Observation 1:  The specification of inter-RAT GSM requirements (GSM measurement under E-UTRA PCell) under EN-DC operation can be introduced in Rel-15 without any major impact.
· Proposal 1:  The existing requirements on E-UTRA – GSM handover and RRC connection release with redirection to GERAN defined in TS 36.133 shall also apply under EN-DC operation.

· Proposal 2:  The gap pattern id # 0 and 1 (table 8.1.2.1-1, TS 36.133) shall also be applicable for GSM measurements under EN-DC operation.

· Proposal 3:  The UE shall be capable of monitoring 32 GSM carriers (= 1 GSM layer) also under EN-DC operation.

· Proposal 4:  The UE shall be capable of monitoring total of 13 carrier frequency layers including the GSM carriers (= 1 GSM layer) under EN-DC operation. 
· Proposal 5:  Under EN-DC operation the GSM measurement time shall be scaled with scaling factor, NFreq,NSA specified in TS 38.133. 
· Proposal 6:  Under EN-DC operation the GSM BSIC identification and BSIC re-confirmation times shall be shall be applicable for the current value of CEIL (Nfreq,n - Mgsm) ≤ 5.
· Proposal 7:  The existing requirements on event triggering and reporting criteria (Ecat = 5) defined in TS 36.133 shall also apply under EN-DC operation.
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