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1. Introduction
In RAN4#85 measurement gap patterns were agreed for NSA EN-DC. As can be seen, 3 patterns with 20ms MGRP are marked as FFS. In this contribution we discuss the gap patterns further.

	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]


2. Discussion

If gap patterns 4, 6 and 12 are not specified, it is only possible to use gap pattern ID 10 for sub-6 measurements or for UEs that support per UE gaps in EN-DC. Clearly this precludes the use of 20ms MGRP if the SS burst length is greater than 3ms (FR2) or 3.5ms (FR1). One aspect that we would like to highlight is also that there may not be perfect knowledge of neighbour cell timing by the serving cell, for instance if measurement gaps are configured by an LTE cell for measurement of an NR target. In this case, measurement gaps are extended by the uncertainty of target cell timing by the source cell.
Observation 1: SS burst longer than 3ms may be used for both sub6 and mm-wave

Observation 2: Measurement gap may need to be extended if serving cell has imperfect knowledge of target cell timing.

Both observations mean that in some scenarios, it can be desirable to configure gaps longer than 3/3.5ms for both sub 6 and mm-wave. Indeed, this is the rationale for defining patterns with longer MGL. The main reason for defining gaps with 20ms MGRP is to give better measurement performance than with 40ms MGRP, especially as 20ms is the default SS burst periodicity for NR and thus it can be expected to be a common network configuration to transmit SSB every 20ms. NR is more dependent on measurement gaps for intrafrequency measurements than LTE, due to the use of bandwidth parts for UE power saving.
The argument for not specifying longer MGL with 20ms MGRP has been that there would low throughput and high overhead. While this is undeniably true, the network can plan which UEs to configure with 20ms MGRP according to their mobility needs and the network also has a picture of the needed mobility delay for each UE. In the worst case, a UE with 6ms MGL and 20ms MGRP can still be scheduled on 70% of available slots and the network can schedule other UEs which are not using MGRP=20ms on the other slots. Therefore, there does not seem to be a motivation to remove the patterns which are shown as FFS, as they may be as useful as other 20ms MGRP patterns which are not marked as FFS.

The final discussion has been about UE testing. Firstly, we do not see a major difference whether the UE has to support 21 or 24 patterns, the flexibility in gap patterns is greatly more than the initial LTE release anyway. In WCDMA, it is worth noting that compressed mode patterns were parameterized in terms of the parameters shown in table 1 rather than with explicit IDs, so there were many, many more patterns possible than in LTE (or NR).
	>>TGPRC
	MP
	
	Integer (1..511, Infinity)
	The number of transmission gap patterns within the Transmission Gap Pattern Sequence.

	>>TGSN
	MP
	
	Integer (0..14)
	Transmission Gap Starting Slot Number

The slot number of the first transmission gap slot within the TGCFN.

	>>TGL1
	MP
	
	Integer(1..14)
	The length of the first Transmission Gap within the transmission gap pattern expressed in number of slots

	>>TGL2
	MD
	
	Integer (1..14)
	The length of the second Transmission Gap within the transmission gap pattern. If omitted, then TGL2=TGL1.

The value of TGL2 shall be ignored if TGD is set to "undefined"

	>>TGD
	MP
	
	Integer(15..269, undefined)
	Transmission gap distance indicates the number of slots between starting slots of two consecutive transmission gaps within a transmission gap pattern. If there is only one transmission gap in the transmission gap pattern, this parameter shall be set to undefined.



	>>TGPL1
	MP
	
	Integer (1..144)
	The duration of transmission gap pattern 1.


Table 1: Some parameters for WCDMA compressed mode from 25.331

[image: image1.wmf] 

 

Transmission

 

gap 2

 

TGSN

 

TGL2

 

TG pattern 1

 

#TGPRC

 

gap 1

 

Transmission

 

TGD

 

TGPL1

 

TG pattern 1

 

TGL1

 

#1

 

#2

 

#3

 

#4

 

#5

 

TG pattern 1

 

TG pattern 1

 

TG pattern 1

 

TG pa

ttern 1

 

TG pattern 1

 


Figure 1: Illustration of compressed mode pattern parameters

The 24 gap patterns for NR are still considerably less flexible than WCDMA compressed mode.
Proposal 1: The gap patterns for MGRP = 20ms which are currently marked as “FFS” are confirmed for NSA EN-DC. 
3. Conclusion
In this contribution we discuss the gap patterns for NR measurements in EN-DC which are marked as FFS, with 20ms MGRP. We make two observations
Observation 1: SS burst longer than 3ms may be used for both sub6 and mm-wave

Observation 2: Measurement gap may need to be extended if serving cell has imperfect knowledge of target cell timing.

Based on these observations, we think there may be scenarios where the longer MGL patterns with MGRP=20ms are useful and necessary, and we propose

Proposal 1: The gap patterns for MGRP = 20ms which are currently marked as “FFS” are confirmed for NSA EN-DC. 
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