3GPP TSG-RAN WG2 Meeting #103bis
                                                                                       R2-1815276
Chengdu, China, 8-12 October 2018                                                                                                                 
Agenda item:
10.5.1
Source:
CMCC
Title:
Measurement Gap Configuration for NE-DC and NR-DC
Document for:
Discussion, Decision
1 Introduction
In the latest email discussion 103#52 [1], measurement gap configuration for NG-EN DC, NE-DC and NR-DC were discussed. Almost all companies agreed to reuse the principle of EN-DC for NG-EN DC. But no agreements achieved for NE-DC and NR-DC, and further discussions are necessary. 

This contribution will address the potential options of measurement gap configuration for NE-DC and NR-DC, and try to find the appropriate solutions. 
2 Discussion 
2.1 NE-DC 
For NE-DC, as figure 1 shows, the MN is gNB, SN is eNB, and connected core network is 5GC. 
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Figure 1: Options 4 and 4A
In the email discussion 103#52, following options were discussed:

Option 1: Measurement gap(s)/gap sharing configuration are configured by MN, including per-UE gap, per FR1 gap and per FR2 gap.
Option 2: Per-UE gap/gap sharing configuration or per FR2 gap/gap sharing configuration is configured by MN, while per FR1 gap/gap sharing configuration is configured by SN.
Option 3: Per-UE gap/gap sharing configuration or per FR2 gap/gap sharing configuration is configured by MN, while per FR1 gap/gap sharing configuration can be configured by MN or SN.
According to the email discussion, no company supported option 2, and option 1 and option 3 are supported half by half. So we just need to choose the solution between option 1 and option 3.
Since the measurement purpose of SN (i.e. eNB) can only be LTE, while the measurement purpose of MN could be LTE, FR1 and FR2, so it is reasonable that the per-UE gap/gap sharing configuration or per FR2 gap/gap sharing configuration are configured by MN, which is also the consensus of option 1 and option 3. The divergence lies in the per FR1 gap/gap sharing configuration. In option 1, it can only be configured by MN, but in option 3 it can be configured by both MN and SN, depending on which node firstly needs to configure the measurement gap. 
One possible benefit of option 3 is that it’s more flexible than option 1, since when one node needs to configure gap, it does not need to wait for the gap to be configured by the other node. 
However, following problems can be observed:
· Configuration conflict: when MN and SN configures different gap to UE simultaneously, the UE’s behaviour is unclear. Therefore, one singe node to configure the gap seems more simple and clear.
· Unlike EN-DC, SRB3 is not supported in NE-DC, so when SN needs to configure measurement gap, it needs to deliver the configuration to UE via MN using SRB1. Hence, compared with option 1, it seems that option 3 is not so flexible, while some complexity is introduced. 

Therefore, based on above discussions, we propose to adopt option 1 for measurement gap/gap sharing configuration for NE-DC.

Proposal 1: For NE-DC, measurement gap(s)/gap sharing configuration are configured by MN, including per-UE gap, per FR1 gap and per FR2 gap.
Furthermore, as for the assistance information for gap pattern decision in EN-DC, SN should report following information to MN:
· the list of SN configured frequencies in FR1 and FR2 measured by the UE for the case of per-UE gap; 
· the list of SN configured frequencies in FR1 measured by the UE for the case of per FR gap.
But for NE-DC, the measurement purpose of SN can only be E-UTRAN, so the measured frequency list might not be needed for gap pattern configuration due to the periodicity of CRS/PSS/SSS in LTE is fixed 5ms. 

On the other hand, according to RAN4 LS [2], following 24 gap patterns are defined for MR-DC: 
Table 1. Applicability for Gap Pattern Configurations supported by the E-UTRA-NR dual connectivity UE

	Measurement gap pattern configuration
	Serving cell 
	Measurement Purpose
	Applicable Gap Pattern Id

	Per-UE measurement gap
	E-UTRA + FR1, or 

E-UTRA + FR2, or 

E-UTRA + FR1 + FR2
	E-UTRA only
	[0,1,2,3]

	
	
	FR1 and/or FR2 
	[0-11]

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

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



	
	FR2 if configured
	
	No gap 

	
	E-UTRA and, FR1 if configured
	FR1 only 
	[0-11]

	
	FR2 if configured
	
	No gap

	
	E-UTRA and, FR1 if configured
	FR2 only
	No gap

	
	FR2 if configured
	
	[12-23]

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

	
	FR2 if configured
	
	No gap

	
	E-UTRA and, FR1 if configured
	FR1 and FR2
	[0-11]

	
	FR2 if configured
	
	[12-23]

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

	
	FR2 if configured
	
	[12-23]

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

	
	FR2 if configured
	
	[12-23]

	Note: if GSM or UTRA TDD or UTRA FDD inter-RAT frequency layer is configured to be monitored, only measurement gap pattern #0 and #1 can be used for per-FR gap in E-UTRA and FR1 if configured, or for per-UE gap.


The table shows that, as long as E-UTRAN is one of the measurement purposes, the applicable gap pattern can only be pattern [0,1,2,3]. 
Therefore, the detailed list of frequencies configured by SN is unnecessary for MN to configure the gap pattern, but the indication that SN wants to do inter-frequency measurement is enough, for both per-UE gap and per-FR gap cases.
Therefore, we propose that:

Proposal 2: For NE-DC, SN indicates to MN that it needs to do inter-frequency measurement or gap is required, for both per-UE gap and per-FR gap cases.
2.2 NR-DC 

For NR-DC, following two options were discussed in the email discussion 103#52:
Option 1: Measurement gap(s) /gap sharing configuration are configured by MN, including per-UE gap, per FR1 gap and per FR2 gap.
Option 2: Per-UE gap/gap sharing configuration is configured by MN, per FR1 gap/gap sharing configuration or per FR2 gap/gap sharing configuration can be configured by MN or SN
Since the measurement purpose of MN and SN can be both FR1 and FR2 in NR-DC, option 2 proposed that for per FR case, both nodes can configure the measurement gap for FR1 and FR2. 

The comparison analysis of above two options of NR-DC is quite similar with that of NE-DC, so no obvious benefits but more complexity observed for option2. Therefore, we propose:
Proposal 3: For NR-DC, measurement gap(s) /gap sharing configuration are configured by MN, including per-UE gap, per FR1 gap and per FR2 gap.

As for the assistance information, since the measurement purpose of SN could be FR1 and FR2, the list of SN configured frequencies in FR1 and FR2 should be reported to MN, so that MN could configure the appropriate gap pattern for UE. 
Proposal 4: For NR-DC, SN indicates to MN the list of SN configured frequencies in FR1 and FR2, for both per-UE gap and per-FR gap cases.
3 Conclusions
In this contribution, options of measurement gap configuration and related assistance information for NE-DC and NR-DC are discussed, and following proposals are made:

Proposal 1: For NE-DC, measurement gap(s)/gap sharing configuration are configured by MN, including per-UE gap, per FR1 gap and per FR2 gap.
Proposal 2: For NE-DC, SN indicates to MN that it needs to do inter-frequency measurement or gap is required, for both per-UE gap and per-FR gap cases.
Proposal 3: For NR-DC, measurement gap(s) /gap sharing configuration are configured by MN, including per-UE gap, per FR1 gap and per FR2 gap.

Proposal 4: For NR-DC, SN indicates to MN the list of SN configured frequencies in FR1 and FR2, for both per-UE gap and per-FR gap cases.
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