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In RAN2#99bis it was agreed that:
1    There will be a signalling to coordinate the number of frequency layer to be used in MN and SN.
2    The MN indicates the number of frequency layers that can be used in the SN
3:   Re-negotiation (SN signalling to MN for the purpose to ask for more number of frequency layer) is not supported (at least in Rel-15).
In RAN2 #100, the following agreements were made regarding how to configure measurement gaps. 
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

An email discussion was done after RAN2 AH1801 regarding the assistant information needed for measurement gap configuration and two candidate solution categories were identified [1]:
Solution-A: 
1) For per-UE gap and independent FR1 gap case, SN provides a “RS monitor window” to MN. The “RS monitor window” indicates the measurement gap pattern required to measure SN configured frequencies.
2) For independent FR2 gap case, MN provides a “RS monitor window” to SN. The “RS monitor window” indicates the measurement gap pattern required to measure MN configured frequencies.
Solution-B:
1) For per-UE gap and independent FR1 gap case, SN indicates to MN the list of SN configured frequencies measured by UE.
2) For independent FR2 gap case, MN indicates to SN the list of MN configured frequencies measured by UE.
Though there was a slight preference for solution B (5 out of the 8 companies preferred solution B), it has been agreed to leave the decision to online discussion during RAN2 #101. In this contribution, we give further details why solution B is useful not only for measurement gap co-ordination, but also to make sure that the UE measurement capabilities are not under or overutilized. 
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Consider the following simple scenario. Assume the maximum total number of NR frequency carriers the UE can measure on is 5. Also assume that the MN configures the UE to measure on 2 NR frequency carriers. The MN will then inform the SN, as agreed in RAN2#99bis, that it can measure maximum of 3 NR frequencies and thereafter the SN configures 3 NR frequency carriers. If the MN and SN have configured 2 common NR frequency carriers, the total number of carriers the UE is actually measuring on is 3 (2 common and one unique NR frequency carrier configured by the SN). Since both the MN and SN consider the UE capability limit is reached, they will refrain from configuring measurements on other NR frequencies. This means that the measurement capabilities of the UE are not fully utilized. 
This problem could be solved if the MN informs the SN, not only an indication that it is going to configure the UE to perform a measurement on an NR frequency as agreed in RAN2#100, but also the actual NR frequency carrier(s) that it is going to configure the UE to measure. This way, the SN would be able to configure additional measurements without passing the UE’s capability. For the scenario considered in the previous scenario, when the SN informs the NR frequency carriers that it is going to configure the UE to measure on, the MN realizes that 2 of the NR carriers it has configured the UE with are common with the one the SN has also configured. Therefore, the MN is also able to configure additional measurement(s) on other NR frequencies. 
Note also that if the MN (or SN) removes one of the common frequency carriers and adds a new unique NR frequency, it must inform the SN (or MN) of this removal and addition. The reason is that if the removed frequency was a common frequency and the newly added was a unique frequency, the number of total frequencies may exceed the UE capability.
Thus, to solve the possible under-utilization of UE measurement capability, while also avoiding the possibility of exceeding the UE measurement capability (which is likely to lead SCG failure or even RLF, depending on the usage of SRB3 or SRB1 to configure the SN measurements), we propose that:
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If proposal 1 and 2 are agreed upon, they can be directly used also for gap assistance information, regardless of the measurement gap capability of the UE (i.e. per UE gap or per FR gap), or which frequency (FR1 or FR2) that is being configured to be measured. Our understanding is that extra information such as SMTC that could help in setting the proper measurement gaps are not required because they are cell level information that can be available via non-UE specific X2 procedures (e.g. X2 setup, X2 reconfiguration, etc).  
We would like to emphasis that the information regarding the removal of measurements on a certain carrier are important to be communicated for two reasons:
1. As mentioned above, the removal of a common carrier frequency from the MCG or SCG measurement configuration, and addition of a new measurement that is not common to both MCG and SCG can lead to exceeding the UE’s measurement capability limit, which leads to SCG failure or even RLF.

2. If a measurement is configured and removed later without communicating to the node that configures the measurement gaps, it is possible that the UE’s measurement gap is being underused or not used at all. For example, consider the case of per FR gap, and SN informs MN about a measurement it is configuring on FR1. If the SN later removes this measurement configuration without informing the MN, even if there are no other FR1 NR measurements configured by the MN or SN, the UE will still continue applying the gap and incur a loss of throughput (on the MCG leg). 
Thus, we propose:
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Conclusion
Based on the discussion in section 2 we propose the following: 
Proposal 1	The MN informs the SN the NR frequency carrier(s) that it is adding or removing from its measurements.
Proposal 2	The SN informs the MN the frequency carrier(s) that it is adding or removing from its measurements.
Proposal 3	The communication of the NR frequency carrier(s) that are being added/removed from measurement configurations of the SN and MN, according to proposals 1 and 2, is sufficient assistance information for setting the appropriate measurement gap by the MN/SN.
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