3GPP TSG-RAN WG4 Meeting #85










                                        R4-1713429
Reno, US, 27 November - 1 December 2017
Title: 




Further discussion on MGL and MGRP in NR
Source: 
Huawei, HiSilicon
Agenda item:
9.7.4.1
Document for:
Discussion
1. Introduction

In RAN4# 84bis meeting the NR measurement gap related consensus was captured in the agreed Way Forward [1]. In this contribution, we provide further considerations on the MGL and MGRP.
2. Discussion
2.1. MGL

The defined SS block composition in RAN1 for subcarrier spacing 15KHz, 30KHz, 120KHz and 240KHz are summarized as below.
	Agreements(RAN1#89AH):
· For 15k Hz, 30 kHz, subcarrier spacing, the following mapping to slots in a half radio frame is agreed
· Note: For NR and LTE coexistence, duplex direction alignment can be achieved by subframe offset
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Agreements (RAN1#90):
· Candidate OFDM symbol position within half radio frame for SS/PBCH block for 120/240kHz SCS is modified as below
· 120 kHz subcarrier spacing

· The first OFDM symbols of the candidate SS/PBCH blocks have indexes {4, 8, 16, 20} + 28*n. For carrier frequencies larger than 6 GHz, n=0, 1, 2, 3, 5, 6, 7, 8, 10, 11, 12, 13, 15, 16, 17, 18.

· 240 kHz subcarrier spacing

· The first OFDM symbols of the candidate SS/PBCH blocks have indexes {8, 12, 16, 20, 32, 36, 40, 44} + 56*n. For carrier frequencies larger than 6 GHz, n=0, 1, 2, 3, 5, 6, 7, 8.
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	· The maximum number of SS-blocks within SS burst set, L, for different frequency ranges are

· For frequency range up to 3 GHz, L is 4
· For frequency range from 3 GHz to 6 GHz, L is 8
· For frequency range from 6 GHz to 52.6 GHz, L is 64
Note that RAN1 assumes minimum number of SS blocks transmitted within each SS burst set is one to define performance requirements


Thus the maximum SS burst set length could be calculated in Table 1.
Table 1. SS block burst length
	
	SCS
	Maximum SS block number

	
	
	4
	8
	16
	64

	Below3GHz
	15 kHz
	2ms
	-
	
	-

	
	30 kHz
	1ms
	-
	
	-

	3GHz ~6 GHz
	15 kHz
	-
	4ms
	
	-

	
	30 kHz
	-
	2ms
	
	-

	6 GHz ~52.6 GHz
	120 kHz
	-
	-
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	240 kHz
	-
	-
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Currently the NR band for FR1 and FR2 are specified in TR 38.817 [2].
Table 4.1-3: New NR bands in FR1.
	Band number
	UL
	DL
	Duplex mode

	n1
	1920 – 1980 MHz
	2110 – 2170 MHz
	FDD

	n2
	1850 – 1910 MHz
	1930 – 1990 MHz
	FDD

	n3
	1710 – 1785 MHz
	1805 – 1880 MHz
	FDD

	n5
	824 – 849 MHz
	869 – 894MHz
	FDD

	n7
	2500 – 2570 MHz
	2620 – 2690 MHz
	FDD

	n8
	880 – 915 MHz
	925 – 960 MHz
	FDD

	n20
	832 – 862 MHz
	791– 821MHz
	FDD

	n28
	703 – 748 MHz
	758 – 803 MHz
	FDD

	n38
	2570 – 2620 MHz
	2570 – 2620 MHz
	TDD

	n41
	2496 – 2690 MHz
	2496 – 2690 MHz
	TDD

	n50
	1432 – 1517 MHz
	1432 – 1517 MHz
	TDD

	n51
	1427 – 1432 MHz
	1427 – 1432 MHz
	TDD

	n66
	1710 – 1780 MHz
	2110 – 2200 MHz
	FDD

	n70
	1695 – 1710 MHz
	1995– 2020 MHz
	FDD

	n71
	663 – 698 MHz
	617 – 652 MHz
	FDD

	n74
	1427 –1470 MHz
	1475 – 1518 MHz
	FDD

	n75
	N/A
	1432 – 1517 MHz
	SDL

	n76
	N/A
	1427 – 1432 MHz
	SDL

	n77
	3.3 – 4.2 GHz
	3.3 – 4.2 GHz
	TDD

	n78
	3.3 – 3.8 GHz
	3.3 – 3.8 GHz
	TDD

	n79
	4.4 – 5.0 GHz
	4.4 – 5.0 GHz
	TDD

	n80
	1710 – 1785 MHz
	N/A
	SUL 

	n81
	880 – 915 MHz
	N/A
	SUL 

	n82
	832 – 862 MHz
	N/A
	SUL 

	n83
	703 – 748 MHz
	N/A
	SUL

	n84
	1920 – 1980 MHz
	N/A
	SUL

	n85
	2496 – 2690 MHz
	N/A
	SUL


Table 4.1-4: New NR bands in FR2.
	Band number
	UL
	DL
	Duplex mode

	n257
	26.5 –29.5 GHz
	26.5 –29.5 GHz
	TDD

	n258
	24.25 – 27.5 GHz
	24.25 – 27.5 GHz
	TDD

	n260
	37–40 GHz
	37–40 GHz
	TDD


It could be observed that the NR bands in FR1 could be FDD or TDD, meanwhile the NR bands in FR2 are TDD. In other words, the asynchronized scenario could not be excluded for FR1 band. However the FR2 frequency could be regarded as synchronized.
Case1: when the serving cell is on FR1 and the measurement object is also on FR1, the worst case of asynchronization scenario is considered. If the length of the actual SS block transmission is 1ms, the available time during measurement gap shall be 2ms to guarantee the SSB are fully covered within the measurement gaps. Reusing the 1ms (two-way) retuning time, the measurement gap shall be 3ms. Similar if the actual SS block transmission is 2ms, the measurement gap length shall be 4ms. If the actual SS block transmission is 4ms, the measurement gap length shall be 6ms.

Observatin1: When the serving cell is on FR1 and the measurement object is also on FR1, the measurement gaps could be 3ms, 4ms and 6ms.

Case 2: when the serving cell is on FR2 and the measurement object is also on FR2, the synchronization scenario shall be considered. Then the measurement gap shall include the actual SS block transmission duration and the RF retuning time. The RF retuning time of mmw could be reduced to 0.5ms (two-way). Based on Table 1, the SS block transmission length of 1ms, 2.25ms and 4.75ms are selected as the typical cases. Consequently the measurement gap shall be 1.5ms (1+0.5), 2.75ms (2.25+0.5) and 5.25ms (4.75+0.5). It shall be noted that the precondition of using the 1.5ms, 2.75ms and 5.25ms gaps is that UE supports independent gap for FR2.
Observatin2: When the serving cell is on FR2 and the measurement object is also on FR2, the measurement gaps could be 1.5ms, 2.75ms and 5.25ms if UE support independent gap for FR2.
Case 3: when the serving cell is on FR1 and the measurement object is on FR2, the worst case of asynchronization scenario is considered. Taking 2.25ms SSB blocks as an example, the available gap length shall be 4ms to guarantee the SSB are fully covered within measurement gaps as shown in Figure 1a. In the meanwhile the 4ms measurement gap length could comprise the two-way retuning time assuming the two way RF retuning time could reuse 1ms in this case as shown in Figure 1-b. So the total measurement gap length shall be 4ms. For 4.75ms SSB, the available measurement time shall be 6ms. Considering the 1ms RF retuning time, the maximum measurement gap shall be 7ms. However the 7ms measurement gap would impact LTE inter/inter-RAT measurement, we suggest 6ms measurement gaps are still reused for this case. For 1ms SSB, the measurement gap length of 3ms is sufficient.
Observatin3: When the serving cell is on FR1 and the measurement object is on FR2, the measurement gaps could be 3ms, 4ms and 6ms.
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Figure 1a.  FR1 measures FR2
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Figure 1b.  FR1 measures FR2 (RF retuning time included)
Case 4: when the serving cell is on FR2 and the measurement object is on FR1, the worst case of asynchronization scenario is considered. The analysis is similar as case 1, thus the measurement gaps could be 3ms, 4ms and 6ms.
Observation 4: When the serving cell is on FR2 and the measurement object is on FR1, the measurement gaps could be 3ms, 4ms and 6ms.
Proposal 1: when serving cell is on FR1 and/or RF2 and the measurement object is RF1, the measurement gap length could be 3ms, 4ms and 6ms.
Proposal 2: When the serving cell is on FR2 and the measurement object is also on FR2, the measurement gaps could be 1.5ms, 2.75ms and 5.25ms if UE support independent gap for FR2.
2.2. MRGP
The following content regarding MRGP is captured in [1],

	· Four MGRP to be introduced: 20ms, 40ms, 80ms and 160ms for NSA and SA NR UE

· If non-NR measurement objects are configured, 160ms MGRP should not be used

· FFS: 40ms MGRP LTE requirements will apply if 20ms MGRP common gap is configured

· For UE not supporting NR, both 20ms and 160ms should not be configured 

· Necessity of 20ms MGRP +6ms MGL to be confirmed by RAN4#85

· To do in RAN4#85: 

· Identify the combinations of MGRP and MGL, which are necessarily to be introduced in Rel-15

· Update measurement gap configuration table based on updated MGL and MGRP


For NSA scenario, if the measurement object is non-NR (e.g., E-UTRA) and UE only supports single measurement gap, when160ms MGRP is configured, it means that network shall initiate a gap per 160ms to perform inter-RAT measurements. This will possibly impact the mobility performance for LTE inter-frequency measurements. If 20ms MGRP is configured for measure E-UTRA inter-frequency, network shall initiate a gap per 20ms. In order to keep the current LTE inter-frequency measurement requirements unchanged, an alternative is that 40ms LTE measurement requirements still apply even if 20ms MGRP common gap is configured. However as we know in LTE, the scheduling strategy design only takes the 40ms and 80ms MGRP into account. If 20ms or 160ms MGRP is introduced, the scheduling strategy of LTE side shall consider new factors. We expect to keep the changes to LTE as small as possible. So we suggest that either 20ms or 160ms MGRP shall not be used if non-NR measurement objects are configured. Similarly we suggest the 4ms MGL shall not be used for measuring the non-NR measurement objects.
Proposal 3: 20ms, 160ms MGRP and 4ms MGL shall not be used if the configured measurement objects include non-NR measurement object(s).

Based on the above discussion, the measurement gap applicability in NSA are listed in Table 2.
Table 2. Measurement gap applicability in NSA

	Per UE Single gap is configured
	Serving cell
	Measurement object(s)
	MGL
	MGRP

	
	LTE, and FR1; or

LTE and FR2; or

LTE and FR1 and FR2
	Non-NR; or
Non-NR and FR1;or
Non-NR and FR2;or
Non-NR and FR1 and FR2;
	3ms, 6ms
	40ms, 80ms

	
	LTE and FR1; or
LTE and FR2; or
LTE and FR1 and FR2
	FR1; or
FR2; or
RF1 and FR2
	3ms, 4ms, 6ms
	20ms, 40ms, 80ms, 160ms

	Independent gaps are configured
	LTE and FR2; or
LTE and FR1 and FR2
	Non-NR and RF2;


	Gap1 for Non-NR:

3ms, 6ms
	40ms, 80ms

	
	
	
	Gaps for FR2:

1.5ms, 2.75ms, 5.25ms
	20ms, 40ms, 80ms, 160ms

	
	LTE and FR2; or
LTE and FR1 and FR2
	FR1 and FR2
	Gap1 for FR1:

3ms, 4ms, 6ms
	20ms,40ms, 80ms, 160ms

	
	
	
	Gaps for FR2:

1.5ms, 2.75ms, 5.25ms
	20ms, 40ms, 80ms, 160ms


3. Conclusions

This contribution provides the further consideration on measurement gaps. The following observations and proposal are provided:
Observatin1: When the serving cell is on FR1 and the measurement object is also on FR1, the measurement gaps could be 3ms, 4ms and 6ms.
Observatin2: When the serving cell is on FR2 and the measurement object is also on FR2, the measurement gaps could be 1.5ms, 2.75ms and 5.25ms if UE support independent gap for FR2.
Observatin3: When the serving cell is on FR1 and the measurement object is on FR2, the measurement gaps could be 3ms, 4ms and 6ms.
Observation4: When the serving cell is on FR2 and the measurement object is on FR1, the measurement gaps could be 3ms, 4ms and 6ms.
Proposal 1: when serving cell is on FR1 and/or RF2 and the measurement object is RF1, the measurement gap length could be 3ms, 4ms and 6ms.
Proposal 2: When the serving cell is on FR2 and the measurement object is also on FR2, the measurement gaps could be 1.5ms, 2.75ms and 5.25ms if UE support independent gap for FR2.
Proposal 3: 20ms, 160ms MGRP and 4ms MGL shall not be used if the configured measurement objects include non-NR measurement object(s).

The measurement gap applicability in NSA are listed as below.
	Per UE Single gap is configured
	Serving cell
	Measurement object(s)
	MGL
	MGRP

	
	LTE, and FR1; or

LTE and FR2; or

LTE and FR1 and FR2
	Non-NR; or

Non-NR and FR1;or
Non-NR and FR2;or

Non-NR and FR1 and FR2;
	3ms, 6ms
	40ms, 80ms

	
	LTE and FR1; or

LTE and FR2; or

LTE and FR1 and FR2
	FR1; or

FR2; or

FR1 and FR2
	3ms, 4ms, 6ms
	20ms, 40ms, 80ms, 160ms

	Independent gaps are configured
	LTE and FR2; or

LTE and FR1 and FR2
	Non-NR and FR2;


	Gap1 for Non-NR:

3ms, 6ms
	40ms, 80ms

	
	
	
	Gaps for FR2:

1.5ms, 2.75ms, 5.25ms
	20ms, 40ms, 80ms, 160ms

	
	LTE and FR2; or

LTE and FR1 and FR2
	FR1 and FR2
	Gap1 for FR1:

3ms, 4ms, 6ms
	20ms,40ms, 80ms, 160ms

	
	
	
	Gaps for FR2:

1.5ms, 2.75ms, 5.25ms
	20ms, 40ms, 80ms, 160ms
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