3GPP TSG RAN WG4 Meeting #84bis
R4-1711314
Dubrovnik, Croatia, 9th- 13th October, 2017
Agenda Item:
9.7.3
Source: 
Ericsson
Title:
Number of NR Carriers with and without NSA in TS 36.133
Document for:
Discussion
1 Introduction
In the last RAN4 meeting a way forward on UE measurement capacity for approved [1]. One important aspect to address is the UE requirements on the number of layers which the UE shall be able to monitor in non-stand alone (NSA) operation. 
In this paper we further analyse and address the open issues related to the UE requirements on the number of layers to monitor in NSA.  
2 Analysis of Requirements
According to the approved WF in [1]:
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The UE shall be capable of monitoring at least per RAT group

- Depending on UE capability, [x] TDD E-UTRA inter-frequency carriers, and
- Depending on UE capability, [y] FDD E-UTRA inter-frequency carriers, and
- Depending on UE capability, [8] NR inter-RAT carriers

the UE shall be capable of monitoring a total of at least [z1] effective carrier frequency layers comprising of any above defined combination of
NR, E-UTRA FDD, E-UTRA TDD, UTRA FDD, UTRA TDD, GSM (one GSM layer corresponds to 32 carriers), cdma2000 1x and HRPD layers
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The LTE-NR NSA UE shall be capable of monitoring at least per RAT group
- Depending on UE capability, [7] NR inter-frequency carriers
FFS: if E-UTRA should be included in 38.133

the UE shall be capable of monitoring a total of at least [22] effective carrier frequency layers comprising of any above defined
combination of NR, [E-UTRA FDD, E-UTRA TDD if introduced].





Number of carriers during NSA operation:

According to the above agreements when the UE is operating in NSA (i.e. with at least LTE PCell and NR PSCell in MCG and SCG respectively) the UE shall be able to monitor up to 7 NR carrier frequencies excluding the carriers of NR PSCell and NR SCell. In this case RAN4 also needs to define the requirements on the effective total number of carriers (including LTE carriers) which the UE shall be able to monitor. In TS 36.133, the total number of LTE inter-frequency carriers shall be 3 for FDD and 3 for LTE. The effective total number of carriers should be at least 8 carriers (at least one more than total NR carriers) when the UE is in NSA operation. 
The E-UTRA-NR dual connectivity (DC) capable UE shall be able to monitor the following number of carriers during the E-UTRA-NR DC operation (i.e. NSA operation): 

· Number of NR carriers to monitor = 7,

· Number of E-UTRA FDD inter-frequency carriers to monitor = 3,

· Number of E-UTRA TDD inter-frequency carriers to monitor = 3 and

· Total effective number of NR, E-UTRA FDD and E-UTRA TDD carriers to monitor = 8.

Number of carriers to monitor before the start of NSA operation:

In order to start the NSA operation the LTE PCell shall configure the UE to monitor one or more NR carriers. The purpose is to identify suitable candidate cell for configuring it as NR PSCell. During this phase (pre-NSA phase) in our view the UE should also be able to monitor NR carriers as well as all the legacy RATs including GERAN, UTRA FDD, UTRA TDD, E-UTRA FDD, E-UTRA TDD, CDMA2000 1x, HRPD etc (depending on UE capability). This will allow the LTE PCell to select a target cell for HO to any other RAT in case it cannot find any suitable candidate NR cell for configuring LTE-NR dual connectivity operation. In this case (i.e. before the NSA operation) the UE should be able to monitor at least 8 NR carriers since no NR serving cell is in operation yet. In addition the UE should be able to monitor all legacy number of carriers for each RAT (if the UE is capable of that RAT). The effective total number of carriers to monitor should then be at least 9 (i.e. at least one more than 8 NR carriers). 
The E-UTRA-NR DC capable UE shall be able to monitor the following number of carriers when the UE is not yet operating in the E-UTRA-NR DC mode: 

· Number of NR carriers to monitor = 8,

· Number of E-UTRA FDD inter-frequency carriers to monitor = 3,

· Number of E-UTRA TDD inter-frequency carriers to monitor = 3,
· Number of E-UTRA FDD inter-frequency carrier for RSTD to monitor = 1,

· Number of E-UTRA TDD inter-frequency carrier for RSTD to monitor = 1,

· Number of UTRA FDD carriers to monitor = 3,

· Number of UTRA TDD carriers to monitor = 3,
· Number of GSM carriers = 32 (one GSM layer corresponds to 32 carriers),
-
Number of 5 cdma2000 1x carriers, 

· Number of 5 HRPD carriers,
· Total effective number of carriers (E-UTRA FDD, E-UTRA TDD, UTRA FDD, UTRA TDD, GSM (one GSM layer corresponds to 32 carriers), cdma2000 1x, HRPD layers and NR) to monitor = 9.

3 Summary
In this paper we have analysed the requirements in terms of number of carriers to monitor when the UE is configured in NSA and before the UE is configured to operate in NSA. These requirements need to be defined in TS 36.133:
· Proposal # 1: The E-UTRA-NR dual connectivity (DC) capable UE shall be able to monitor the following number of carriers during the E-UTRA-NR DC operation (i.e. NSA operation): 
· Number of NR carriers to monitor = 7,

· Number of E-UTRA FDD inter-frequency carriers to monitor = 3,

· Number of E-UTRA TDD inter-frequency carriers to monitor = 3 and

· Total effective number of NR, E-UTRA FDD and E-UTRA TDD carriers to monitor = 8.
· Proposal # 2: The E-UTRA-NR DC capable UE shall be able to monitor the following number of carriers when the UE is not yet operating in the E-UTRA-NR DC mode: 
· Number of NR carriers to monitor = 8,

· Number of E-UTRA FDD inter-frequency carriers to monitor = 3,

· Number of E-UTRA TDD inter-frequency carriers to monitor = 3,

· Number of E-UTRA FDD inter-frequency carrier for RSTD to monitor = 1,

· Number of E-UTRA TDD inter-frequency carrier for RSTD to monitor = 1,

· Number of UTRA FDD carriers to monitor = 3,

· Number of UTRA TDD carriers to monitor = 3,

· Number of GSM carriers = 32 (one GSM layer corresponds to 32 carriers),
-
Number of cdma2000 1x carriers to monitor = 5, 

· Number of HRPD carriers to monitor = 5,
· Total effective number of carriers (E-UTRA FDD, E-UTRA TDD, UTRA FDD, UTRA TDD, GSM (one GSM layer corresponds to 32 carriers), cdma2000 1x, HRPD layers and NR) to monitor = 9.

A CR to TS 36.133 to specify the core requirements based on the above proposals is provided in [2].
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