3GPP TSG RAN WG2 Meeting #101              


             
 
R2-1802980
Athens, Greece, 26th February – 2nd March 2018
Agenda item:

10.4.1.4.1
Source:
Intel Corporation

Title:
Measurement gap indication for FR gap
Document for:

Discussion and Decision
1      Introduction
In RAN2#100, it has been agreed that the measurement configuration of a per UE gap is configured by LTE and FR gap apply to LTE and FR1 is also configured by LTE. In case of per FR gap configuration, the NR always configures FR2 gap to the UE if the UE needs to measure FR2 carrier in Rel15.

Agreements:

1
For case of a single gap pattern that applies to both LTE and NR radios of the UE ('per UE gaps'): LTE RRC provides a single measurement gap configuration.

2
For the independent gap case where UE is able to apply a different gap pattern for LTE/FR1 and FR2:


a/
NR RRC configures a measurement gap configuration for FR2. 


b/ 
LTE RRC configures a measurement gap configuration for LTE and NR FR1 frequencies

Agreements:

1
In the case of per UE measurement gap configuration, MN decides the configuration and informs the SN about the configuration.

2
For Dec 17, adopt a solution where:


a/ For case of a single gap case the network always configures per UE gaps if the UE is configured to measure any inter-freq or inter-RAT carrier or intra-freq cases where gaps are required.


b/ For the independent gap case the network always configures for the LTE/FR1 gaps if the UE is configured to measure any carrier within the FR1 range, and network always configures for the FR2 gaps if the UE is configured to measure any carrier within the FR2 range.
3
For the independent gap case once EN-DC is setup:


a/
the MN should inform the measurement gap pattern configuration on FR1 to the SN


b/ 
the MN should inform the SN that it wants to measure in FR2 frequency(ies). Some assistance information to the SN to configure the gaps is provided 


c/ 
the SN should inform the MN that it wants to measure in NR carriers in FR1 range, if the SN has not already received a measurement gap pattern.  Some assistance information to the MN to configure the gaps is provided

FFS What assistance information is required

4
For the per UE gap case once EN-DC is setup:


a/
the MN should inform the measurement gap pattern configuration to the SN


b/ 
 the SN should inform the MN that it wants to measure any inter-freq carrier or intra-freq cases where gaps are required.  Some assistance information to the MN to configure the gaps is provided

5
Capability is added to indicate support for independent gap configuration for FR1 and FR2

In this contribution, we discuss the ambiguity of per FR gap configuration for future release. 
2      Discussion

In Rel15 FR gap configuration, it has been agreed that the UE will always be configured FR2 gap if FR2 carriers are configured to be measured. Therefore it is very clear to the Rel15 UE whether it should apply per UE gap or per FR gap. For example, when the network doesn’t configure FR2 gap, the UE just applies the gap configuration from MN to LTE and FR1. On the other hand, if SN configures measurement gap configuration, the UE applies it to FR2. Table 1 shows an example of Rel15 UE gap configurations under different scenarios. When only MN configures measurement gap to the UE and measurement object contains only LTE and FR1, the UE may interrupt as applying per UE gap or per FR gap. However, there is no reason for the UE to apply per FR gap since there is no measurement object for FR2. Therefore, it should be clear that the UE applies per FR gap in this case. For other cases, besides the 4 invalid configurations, the UE can determine which gap to apply. 
	
	Measurement object involves LTE, FR1 only
	Measurement object involves LTE, FR1 and FR2
	Measurement object involves FR2 only

	MN configures measurement gap only
	Not sure UE should applies per UE gap or FR gap (doesn’t make sense to apply per UE gap since no FR2 measurement object)
	UE applies per UE gap
	UE applies per UE gap

	MN configures measurement gap and SN configure measurement gap
	Invalid configuration
	UE applies per FR gap
	Invalid configuration

	SN configures measurement gap only
	Invalid configuration
	Invalid configuration
	UE applies per FR gap


Table 1: Example of the gap configurations for Rel15 UE
Now let’s look at the scenario where the UE doesn’t need to be configured a measurement gap for FR2 for future release (i.e. Rel16+). Table 2 shows the ambiguity of the UE behavior when only MN configures measurement gap but FR2 is also requires measurement. The UE can either apply per UE gap or apply per FR gap where no gap configures for FR2. Assume the UE applies per UE gap in this case. If the network intends to apply per FR gap where FR2 will have no measurement gap. Then the UE will no tx/rx on FR2 in the gap duration while the network may send data on FR2 to the UE. 
	
	Measurement object involves LTE, FR1 and FR2

	MN configures measurement gap only
	Not sure UE should applies per UE gap or FR gap where no gap for FR2

	MN configures measurement gap and SN configure measurement gap
	UE applies per FR gap

	SN configures measurement gap only
	UE applies per FR gap. No gap for LTE/FR1.


Table 2: Example of the gap configurations for Rel16+ UE
Observation 1: In the case where MN configure measurement gap only and FR2 in the measurement object, if the UE assumes it is per UE gap and the network assumes per FR gap with no gap on FR2, the UE may miss data in the gap duration on FR2.

In the case where the UE assume it is per FR gap with no gap on FR2, the network may assume it is per UE gap. Then the UE will try to rx data where the resource will be wasted. 

Observation 2: In the case where MN configure measurement gap only and FR2 in the measurement object, if the UE assumes it is per FR gap with no gap on FR2 and the network assumes per UE gap, the resources on FR2 will be wasted.
To avoid the confusion, a well define UE behavior should be specified when MN configures measurement gap and no gap configuration from SN. There are 3 options:

· Option 1: the UE always applies per UE gap
· Disadvantage: the network cannot configure no gap for FR2

· Option 2: the UE always applies per FR gap if the UE support per FR gap

· Disadvantage: the network cannot configure per UE gap. This will become UE control measurement gap. In other words, if the UE support per FR gap, the network has to configure per FR gap.

· Option 3: the UE applies per UE gap if it indicates it needs gap for FR2 and applies per FR gap if it indicates if it doesn’t need gap for FR2
	
	Not support per FR gap
	Support per FR gap

	Indicate it needs gap for FR2
	Applies per UE gap
	Applies per UE gap

	Indicate it doesn’t need gap for FR2
	Applies per UE gap
	Applies per FR gap


Base on the above options, option 1 and 2 have limitation on how network may configure the measurement gap to the UE. Option 3 will result different UE behavior based on different UE capability. Alternatively, the network can provide 1 bit explicitly indication to indicate if the measurement gap is per UE gap or per FR gap. In this case, we don’t have to define UE behavior based on different UE capability because it is based on network configuration.

Proposal: the network can provide explicit indication if the measurement gap from MN is applied to FR2 serving cell(s) (i.e. per UE gap) or not (i.e. per FR gap to LTE/FR1 and no per FR gap for FR2 serving cells).

3      Conclusion 
Observation 1: In the case where MN configure measurement gap only and FR2 in the measurement object, if the UE assumes it is per UE gap and the network assumes per FR gap with no gap on FR2, the UE may miss data in the gap duration on FR2.

Observation 2: In the case where MN configure measurement gap only and FR2 in the measurement object, if the UE assumes it is per FR gap with no gap on FR2 and the network assumes per UE gap, the resources on FR2 will be wasted.
Proposal: the network can provide explicit indication if the measurement gap from MN is applied to FR2 serving cell(s) (i.e. per UE gap) or not (i.e. per FR gap to LTE/FR1 and no per FR gap for FR2 serving cells).
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