
3GPP TSG-RAN WG4 Meeting AH-1801
R4-1800555
San Diego, USA, 22 January - 26 January 2018
Source:
ZTE
Title:
Discussion on measurement gap pattern and applicability
Agenda item:
4.6.4.1
Document for:
Discussion
1. Introduction
In the RAN4#85 meeting, there were discussions [1-7] on measurement gap pattern, including MGL, MGRP and the combination as well as applicability rules for the gap pattern for NSA. Agreements were achieved and captured in outgoing LS [8] and RRM spec [9].
There are still some open issues for NSA regarding measurement gap pattern such the necessity and feasibility of 6ms/5.5ms MGL for 20ms MGRP. The measurement gap patterns for SA are also needed to be specified. In this contribution we further provide our views on measurement gap pattern and applicability rules for NSA and SA.
2. Discussion
2.1 Gap patterns for NSA
Measurement gap patterns for NSA are specified in [8] and are copied in table 1 below.

Table 1: Gap Pattern Configurations supported by the E-UTRA-NR dual connectivity UE

	Gap Pattern Id
	Measurement Gap Length (MGL, ms)
	Measurement Gap Repetition Period

(MGRP, ms)

	0
	6
	40

	1
	6
	80

	2
	3
	40

	3
	3
	80

	FFS: [4]
	[6]
	[20]

	[5]
	6
	160

	FFS: [6]
	[4]
	[20]

	[7]
	4
	40

	[8]
	4
	80

	[9]
	[4]
	[160]

	[10]
	3
	20

	[11]
	3
	160

	FFS: [12]
	[5.5]
	[20]

	[13]
	[5.5]
	40

	[14]
	[5.5]
	80

	[15]
	[5.5]
	160

	[16]
	[3.5]
	20

	[17]
	[3.5]
	40

	[18]
	[3.5]
	80

	[19]
	[3.5]
	160

	[20]
	[1.5]
	20

	[21]
	[1.5]
	40

	[22]
	[1.5]
	80

	[23]
	[1.5]
	[160]


There are 3 measurement gap patterns configurations are still FFS. These are the gap patterns with 20 ms MGRP. There are concerns that the overhead of gap patterns of 4ms, 5.5ms and 6ms MGL with 20ms MGRP is too high. There are also use cases proposed by company when the handover is more urgent so that data service is not very important. In this case a successful handover would be better for data service and user experience, hence the high overhead is acceptable. 
In our view we had a little concern about the overhead. However as measurement gap pattern configuration is gNB implementation dependent and UE specific, we also think it would be nice to have these 20ms MGRP gap patterns. It is gNB to ensure that these gap patterns are only used for certain cases. 
Proposal 1: Gap patterns of 4ms, 5.5ms and 6ms MGL with 20ms MGRP are introduced.
There is a RAN LS [10] in which it was indicated that RAN4 should ensure that for EN-DC (Option 3) legacy EPS/E-UTRA interworking with GSM/UMTS is fully supported. From RAN4 perspective the requirements for UE measurement of GSM/UMTS should be defined. Regarding the applicability of measurement gap pattern configurations the measurement purpose should include GSM/UMTS carrier measurements. If GSM/UMTS carrier is configured to be measured the same applicability rule as LTE carrier measurement is applied, which means it is the same as LTE carriers is configured to be measured.
Proposal 2: Measurement gap pattern configuration applicability rules for GSM/UMTS carrier measurements are defined.
Proposal 3: The same applicability rule as LTE carrier measurement is used for GSM/UMTS carrier measurement.

It may needs further discussion on how to capture the GSM/UMTS carriers into the applicability table. If we add the GSM/UMTS carriers directly into the table it may make the table too much complicated. It would be fine to add a note that if GSM/UMTS carriers is configured, the same gap pattern configurations apply as if the E-UTRA carriers is configured.
Proposal 4: FFS how to capture the applicability rule for GSM/UMTS carriers.

2.2 Gap patterns for SA
For SA all the serving cells are NR carriers, including NR PCell, NR SCells and maybe NR PSCell if NR DC is configured. The measurements are only considered to be intra-frequency and inter-frequency NR carrier measurement, and inter-RAT E-UTRA carrier measurement because there would be no interworking for NR with legacy GSM/UMTS in Rel-15 for SA deployment.
Regarding the measurement gap pattern configurations it is reasonable to reuse all the configurations for NSA. For gap pattern configurations 1 to 11 it can be used for NR FR1 and E-UTRA carrier measurements, while gap pattern configurations 12-23 can be used for NR FR2 carrier measurements. There is no reason to remove some of the gap pattern configurations for SA. The longer MGL with 20ms MGRP can also be considered if it is agreed for NSA.
Proposal 4: The same measurement gap pattern configurations for NSA can be reused for SA as starting point.  
For per-UE measurement gap pattern if there are any serving cells in NR FR1 then measurement gap patterns with 1ms RF re-tuning back and forth apply no matter what kind of carriers to be measured. The measurement gap pattern with 0.5ms RF re-tuning back and forth apply if all the serving cells are in NR FR2 and the carriers to be measured are in NR FR2 only. In general if there are any E-UTRA carriers to be measured then only [0 - 3] gap pattern IDs can be used. If there are no E-UTRA carrier and there are any NR FR1 carriers to be measured then [0-11] gap pattern IDs can be used. Only if serving cell is FR2 and there are FR2 only carriers to be measured the [12-23] gap pattern IDs can be used.
For per-FR measurement gap pattern it is similar as NSA applicability except there is no E-UTRA serving cell. 
The applicability rules for per-UE measurement gap and for per-FR measurement gap are summarized in Table 2 as blow for SA.
Proposal 5: Applicability of gap pattern configurations for SA are defined as in Table 2.
Table 2. Applicability for Gap Pattern Configurations supported by the UE for SA
	Measurement gap pattern configuration
	Serving cell 
	Measurement Purpose
	Applicable Gap Pattern Id

	Per-UE measurement gap
	FR1 only, or

FR1 and FR2
	E-UTRA only, or E-UTRA and FR1 and/or FR2
	[0,1,2,3]

	
	
	FR1 and/or FR2
	[0-11]

	
	FR2 only
	E-UTRA only, or E-UTRA and FR1 and/or FR2
	[0,1,2,3]

	
	
	FR1 and FR2 
	[0-11]

	
	
	FR2 only 
	[12-23]

	Per FR measurement gap
	FR1 if configured
	E-UTRA only
	[0,1,2,3] 



	
	FR2 if configured
	
	No gap 

	
	FR1 if configured
	FR1 only 
	[0-11] 

	
	FR2 if configured
	
	No gap

	
	FR1 if configured
	FR2 only
	No gap

	
	FR2 if configured
	
	[12-23]

	
	FR1 if configured
	E-UTRA and FR1 
	[0,1,2,3]

	
	FR2 if configured
	
	No gap

	
	FR1 if configured
	FR1 and FR2
	[0-11] 

	
	FR2 if configured
	
	[12-23]

	
	FR1 if configured
	E-UTRA and FR2
	[0,1,2,3] 

	
	FR2 if configured
	
	[12-23]

	
	FR1 if configured
	E-UTRA and FR1 and FR2
	[0,1,2,3] 

	
	FR2 if configured
	
	[12-23]

	Editor notes: this applicability table might need revise according to any change made on Table 9.1.2-1: Gap Pattern Configurations supported by the UE


3. Conclusion
In this contribution, we further provided our views on measurement gap pattern and applicability rules for NSA and SA. Based on observations following proposals are present.
Proposal 1: Gap patterns of 4ms, 5.5ms and 6ms MGL with 20ms MGRP are introduced.
Proposal 2: Measurement gap pattern configuration applicability rules for GSM/UMTS carrier measurements are defined.
Proposal 3: The same applicability rule as LTE carrier measurement is used for GSM/UMTS carrier measurement.

Proposal 4: The same measurement gap pattern configurations for NSA can be reused for SA as starting point.  
Proposal 5: Applicability of gap pattern configurations for SA are defined as in Table 2.
Table 2. Applicability for Gap Pattern Configurations supported by the UE for SA
	Measurement gap pattern configuration
	Serving cell 
	Measurement Purpose
	Applicable Gap Pattern Id

	Per-UE measurement gap
	FR1 only, or

FR1 and FR2
	E-UTRA only, or E-UTRA and FR1 and/or FR2
	[0,1,2,3]

	
	
	FR1 and/or FR2
	[0-11]

	
	FR2 only
	E-UTRA only, or E-UTRA and FR1 and/or FR2
	[0,1,2,3]

	
	
	FR1 and FR2 
	[0-11]

	
	
	FR2 only 
	[12-23]

	Per FR measurement gap
	FR1 if configured
	E-UTRA only
	[0,1,2,3] 



	
	FR2 if configured
	
	No gap 

	
	FR1 if configured
	FR1 only 
	[0-11] 

	
	FR2 if configured
	
	No gap

	
	FR1 if configured
	FR2 only
	No gap

	
	FR2 if configured
	
	[12-23]

	
	FR1 if configured
	E-UTRA and FR1 
	[0,1,2,3]

	
	FR2 if configured
	
	No gap

	
	FR1 if configured
	FR1 and FR2
	[0-11] 

	
	FR2 if configured
	
	[12-23]

	
	FR1 if configured
	E-UTRA and FR2
	[0,1,2,3] 

	
	FR2 if configured
	
	[12-23]

	
	FR1 if configured
	E-UTRA and FR1 and FR2
	[0,1,2,3] 

	
	FR2 if configured
	
	[12-23]

	Editor notes: this applicability table might need revise according to any change made on Table 9.1.2-1: Gap Pattern Configurations supported by the UE
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