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Introduction
After the meeting RAN2#112e, RAN2 decided to discuss further measurement-related issues in the e-mail [1].

· [POST113-e][108][NTN] SMTC and measurement gaps (Intel)
	Scope: Based on RAN2#113-e contributions, discuss measurement framework, SMTC and measurement gaps	
	Intended outcome: email discussion summary
	Deadline: Long

Some proposals have been made as the result of the e-mail discussion. This contribution is to describe our view on FFS among the proposals. 
Discussion
As a result of an e-mail discussion regarding to the measurement gaps, the following proposal was made : 
Proposal 12.	[To discuss] [9/21] To discuss if a UE can report location information. If this reporting is agreed, FFS how UE’s location is known by UE (e.g. based on GNSS and/or RTT measurement and/or coarse location info represented by the TAC/TAI mapped from the geographical area UE); and, FFS how frequent this information is exchanged (e.g. periodically vs upon request).
Proposal 13.	[To discuss] [11/21] To discuss if a UE can report propagation delay related information. If this reporting is agreed, FFS whether this information is defined as an absolute value based on propagation delay from neighboring cells or relative value based on the SFTD; and, FFS how frequent this information is exchanged (e.g. periodically vs upon request).
Proposal 14.	[FFS] FFS if the following new UE reporting is defined:
Proposal 14.1.	[FFS] [7] To allow a UE to report desirable adjustments on its measurement gap window based on UE’s own measurements of the propagation delay shift.
Proposal 14.2.	[FFS] [5] To allow a UE to inform the network if certain PCI(s), of the ones configured in the measConfig, cannot be detected at all. This assistance information would be helpful for the network to provide an updated SMTC/gap configuration to measure the missing PCI(s).
 
  According to the NTN scenarios in TR38.821, the propagation delay is 4 ms for the minimum and 541.46 ms for maximum depending on the satellite altitude. This values may change depending on the elevation angle between UE and satellite. Delay variation is up to 16ms for GEO and 6.44 for LEO serving at 1200km. Due to these characteristics, measurement gap and SMTC configuration can be different timing at UEs. In NR, the measurement gap can be configured per UE and SMTC window can be configured per UE or per FR1/FR2. The existing measurement gap and SMTC configuration is expected to be challenging due to the large propagation delay and delay variations.

· Measurement gap configuration
  The propagation delay in NTN varies depending on the types of satellite (i.e. altitude), gNB deployments architectures and the UE location. So, we have sympathy that it is difficult to deal with a single measurement gap configuration in one UE. For example, the delay between the UE and the gNB comes from the sum of the service link delay and the feeder link delay in transparent architectures. Moreover, the feeder link could be connected via ISL to the gateway. It means that the delay variation can increase further depending on the network deployment. 
A measurement gap can be shared by multiple cells, which is configured by the network. The method of sharing is a network implementation issue. Supporting multiple measurement gap configuration can be optional. If the network and the UE support multiple measurement gap configuration, measGapConfig can be defined as a list and a measurementGapConfig ID is assigned to each. A measId may be mapping to a measGapConfig Id. On the other hand, to define multiple measurement gaps has been studied in RAN4, so it would be better for RAN2 to wait for their decision.  
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Observation 1.	Single measurement gap may not cover the entire NTN scenerios.
Proposal 1. Multiple gap configuration can be supported to cover various NTN scenarios. 

· UE assisted Measurement gap management
  The propagation delay varies in time depending on the UE and satellite location. Since the network knows the location of satellites, it will be good to have the UE information to help the network configure the measurement gap and SMTC window. It can be the location information or propagation delays to neighbor cells. 
  First, the UE could provide its location information to the serving cell, and the network can update the measurement gap and SMTC by estimating the delay for the neighboring cell. Although it has the advantage of being completely controlled by the network, there are disadvantages of having to consider errors due to inaccuracy of UE location information and to know about deployment of other networks. So, we prefer the UE to calculate the propagation delay from itself to the neighboring cell and report it to the serving cell. This reflects the actual propagation time to the neighbor cell irrelative of the network deployment scenario. It can be the way similar to SFTD and some modification is required.  

Observation 2.	Reporting the location information has a problem in that it is necessary to consider errors due to inaccuracy of the UE location information and to know about the arrangement of other networks.
Proposal 2. Propagation delay can be reported to the network in order to help the measurement gap configuration.

· Enhancement of measurement management to prevent frequent reports
  UEs can report location information or delay related information periodically or event-driven. It may increase signaling overhead depending on the mobility of the satellite and the UE. It also can lead to frequent reconfiguration of measurement gap and SMTC. 
  To overcome this problem, it is necessary to adapt a new condition. One of the condition is that UEs could notify the network when any measurement object is not detected in the SMTC window configured by the network. Another way is to report that the minimum number of measurement object in the SMTC is received. It allows to notify the network earlier than the former. To optimize it, UEs is allowed to perform the SMTC window adjustment using configured offsets. In this case, periodic reporting of delay information may not be necessary.

Observation 3.	It may increase signaling overhead depending on the mobility of the satellite and the UE. It also can lead to frequent reconfiguration of measurement gap and SMTC.
Proposal 3. UEs could notify the network when any measurement object is not detected in the SMTC window configured by the network.


Conclusion
RAN2 is kindly asked to consider following observations and proposals:

Observation 1.	Single measurement gap may not cover the entire NTN scenerios.
Observation 2.	Reporting the location information has a problem in that it is necessary to consider errors due to inaccuracy of the UE location information and to know about the arrangement of other networks.
Observation 3.	It may increase signaling overhead depending on the mobility of the satellite and the UE. It also can lead to frequent reconfiguration of measurement gap and SMTC.

Proposal 1. Multiple gap configuration can be supported to cover various NTN scenarios. 
Proposal 2. Propagation delay can be reported to the network in order to help the measurement gap configuration.
Proposal 3. UEs could notify the network when any measurement object is not detected in the SMTC window configured by the network.
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