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1	Introduction
There is one ambiguity existing in EN-DC measurement gap configuration for cases of UE transferring from LTE SA with configured measurement gap to EN-DC after SN addition, and UE transferring from EN-DC with configured measurement gap to LTE SA after SN release. This paper is to discuss the issue and seek RAN2 clarification.
2	Discussion
2.1 Measurement Gap Pattern Reuse Cases
In the case UE transfers from LTE SA to EN-DC, before EN-DC, UE may be configured with LTE SA measurement gaps (e.g. for LTE inter-frequency measurements) by network. When UE transfers from LTE SA to EN-DC, one possible scenario is measurement gap pattern configured by LTE SA will be reused in EN-DC. 


Figure 1: Secondary Node Addition procedure
From signalling flow point of view, in Figure1 step 3, UE should be informed by NW the measurement gap configuration in EN-DC in RRCConnectionReconfiguration message with optional IE MeasConfig. 

[bookmark: _Toc12745968]–	MeasConfig
The IE MeasConfig specifies measurements to be performed by the UE, and covers intra-frequency, inter-frequency and inter-RAT mobility as well as configuration of measurement gaps.
MeasConfig information element
-- ASN1START

MeasConfig ::=						SEQUENCE {
	<Omit>
	measGapConfig						MeasGapConfig						OPTIONAL,	-- Need ON
	s-Measure							RSRP-Range							OPTIONAL,	-- Need ON
	<Omit>
	}																		OPTIONAL,	-- Need ON
	...,
	<Omit>
	[[	measGapConfigPerCC-List-r14			MeasGapConfigPerCC-List-r14		OPTIONAL,	-- Need ON
		measGapSharingConfig-r14			MeasGapSharingConfig-r14		OPTIONAL	-- Need ON
	]],
	[[	fr1-Gap-r15								BOOLEAN		OPTIONAL,	-- Need ON
		mgta-r15								BOOLEAN						OPTIONAL	-- Need ON
	]],
	<Omit>
}


Since measurement gap were already configured in the UE prior to SgNB addition and the gap pattern is kept unchanged after UE transferring from LTE SA to EN-DC, there is question on how MN configure measurement gap in RRCConnectionReconfiguration message. 

· Case 1: UE with per-FR measurement gap capability
In case1, with the assumption that UE supports per-FR measurement gap, the configured LTE SA gap pattern will be reused in EN-DC as FR1 gap pattern. As the pattern of LTE SA gap and FR1 gap is same and doesn’t need reconfiguration between LTE SA(FR1) and EN-DC (LTE/NR FR1), one understanding is that single RRC message is enough to reconfigure the measurement gap type (i.e. RRCConnectionReconfiguration message includes fr1-Gap-r15 IE set to ‘true’ without any other gap pattern configuration.)
However, based on the chair notes from RAN2 AH-1807 meeting below, explicit configuration (explicit release and setup measurement gap) will be used for the type change between per UE and per FR gap configurations. The scenario discussed in R2-1810271 is measurement gap type change configured by different node when UE in EN-DC mode and the gap type change rule should also be applied for UE in NR-SA as confirmed in the online discussion. 
It is not clear whether the rule should be applied or not in case UE transferring from LTE SA to EN-DC.
R2-1810271	Clarification for measurement gap type for UE in EN-DC	Nokia, Nokia Shanghai Bell, CATT	CR	Rel-15	36.331	15.2.1	3480	-	F	NR_newRAT-Core
                       => Explicit configuration will be used for the change between per FR and per UE gap configurations (i.e. the per UE or per FR configurations are is explicitly released). Applies to EN-DC and SA.

If explicit configuration procedure should be applied in LTE SA and EN-DC transfer, according to ASN.1 in 36.331, MN needs two separate RRC messages to configure the gap in Step 3: one to release the measurement gap configured by LTE SA, and the other to configure the per-FR1 measurement gaps including the measGapConfig IE in the RRC message (with the fr1-Gap-r15 IE set to ‘true’) even the measurement gap pattern is same as before. 
Please note explicit configuration procedure for measurement gap type change in NR needs only one RRC message because  measGapConfig IE is a SEQUENCE in 38.331 instead of a CHOICE (as in 36.331).
Obviously, sending two RRC Connection Reconfiguration messages could introduce more failure cases than single message. This sort of continuous reconfiguration is not efficient from a system point of view as it increases the signalling overhead.
Additionally, it increases the risk inefficiencies related to the actual measurements performed by the UE and can lead to increased network configuration latencies. E.g. once the measurement gap pattern is released this may (or most likely would) lead to that the UE releasing the performed measurements. I.e. any measurements performed using the gaps will be reset (deleted) as from UE point of there is no reason for storing these anymore as network has de-configured them (UE cannot for obvious reasons predict what the network does next). Reconfigurations will therefore increase the overall measurement latencies and thereby the system efficiency for those cases where the measurements – from network point of view – are to be performed also after a reconfiguration as explained above (and therefore configured). The expected delays can be found from UE performance requirements in 36.133 and 38.133.
Considering the pattern is same and applied to FR1 in both LTE SA gap and FR1 gap of EN-DC, if RAN2 agrees no reconfiguration needed, it is reasonable to change the gap type only via one RRC message when UE transfer from LTE SA to EN-DC to reuse the gap pattern.
Similarly, the same issue occurs in the case SN Release when UE transfers from EN-DC to LTE SA. When the FR1 gap pattern configured in EN-DC will be reused as LTE SA gap pattern, in Figure2 step 3, MN should inform UE the LTE SA measurement gap configuration. Since measurement gap were already configured in the UE prior to SgNB release and are not changed on LTE in this procedure, we assume the same solution should be applied here as SgNB addition procedure.


Figure 2: SN Release procedure – MN initiated
Based on discussion above, we kindly ask RAN2 to confirm proposal1 below.
Proposal 1: RAN2 confirms the rule of explicit release and setup measurement gap is not mandatory applied to the measurement gap type change cases of UE transferring from LTE SA to EN-DC or vice versa.
[bookmark: _GoBack]In ASN.1, the need for fields to be present for measGapConfig IE is Optional Need ON. This implies measGapConfig can be absent to reuse the configured measurement gap pattern. The fr1-gap should be set to ‘true’ in order to indicate FR1 gap in EN-DC.
fr1-Gap
Indicates whether the gap is only applicable for measurements on FR1. E-UTRAN includes this field only when the UE is configured with (NG)EN-DC.

When UE with per-FR measurement gap capability transfers from LTE SA to EN-DC, single RRC message is enough to reconfigure the measurement gap type and reuse LTE SA gap pattern in EN-DC (i.e. RRCConnectionReconfiguration message includes fr1-Gap-r15 IE set to ‘true’ without any other gap pattern configuration.)
Proposal 2: In case of UE transferring from LTE SA to EN-DC, when fr1-Gap-r15='true' included but without measGapConfig IE in RRCConnectionReconfiguration, UE supporting per-FR measurement gaps shall apply LTE SA configured measurement gap pattern as FR1 gap pattern in EN-DC.
Similarly, when UE with per-FR measurement gap capability transfers from EN-DC to LTE SA, single RRC message can be used to reuse EN-DC FR1 gap pattern in LTE SA and reconfigure the measurement gap type.
Proposal 3: In case of UE transferring from EN-DC to LTE SA, when no measGapConfig IE included in RRCConnectionReconfiguration(fr1-Gap-r15 is absent), UE supporting per-FR measurement gaps shall apply EN-DC configured FR1 measurement gap pattern to be gap pattern in LTE SA.

· Case 2: UE with per-UE measurement gap capability
In case2, with the assumption that UE only supports per-UE measurement gap, the configured LTE SA gap pattern will be reused in EN-DC as per-UE gap pattern when UE transferring from LTE SA to EN-DC. This means no measurement gap type change during the transfer. Since there is gap pattern change, the legacy behaviour in LTE should be applied for UE transferring from LTE SA to EN-DC.
Proposal 4: In case of UE transferring from LTE SA to EN-DC, when no measGapConfig IE included in RRCConnectionReconfiguration(fr1-Gap-r15 is absent), UE  shall apply LTE SA configured measurement gap pattern as per-UE gap pattern in EN-DC.
Similarly, the legacy behaviour in LTE should be applied for UE transferring from EN-DC to LTE SA.
Proposal 5: In case of UE transferring from EN-DC to LTE SA, when no measGapConfig IE included in RRCConnectionReconfiguration(fr1-Gap-r15 is absent), UE applying per-UE measurement gaps shall apply EN-DC configured per-UE measurement gap pattern to be gap pattern in LTE SA.
2.2 Measurement Gap Pattern Change Cases
On the other hand, in the case UE transfers from LTE SA to EN-DC or vice versa, the other possible scenario could be measurement gap pattern configured before transferring (in LTE SA or EN-DC) will NOT be reused by UE after transferring (in EN-DC or LTE SA). 
Different from section2.1 which Measurement Gap Pattern will be reused for all the cases, measGapConfig IE should be explicitly included in RRCConnectionReconfiguration message in section2.2 cases to indicate new FR1 measurement gap pattern after transferring happened. 
If the proposals in section2.1 were agreed, it is straight forward that proposal1/2/3/4/5 will be applied for measurement gap pattern change cases except how to handle the measGapConfig IE. (i.e. measGapConfig should be included in RRCConnctionReconfiguration to indicate new FR1 measurement gap pattern).
In details, we listed the proposals as below:
Proposal 6: In case of UE transferring from LTE SA to EN-DC, when fr1-Gap-r15='true' and measGapConfig IE included in RRCConnectionReconfiguration, UE supporting per-FR measurement gaps shall apply the new received measurement gap pattern to be FR1 gap pattern in EN-DC.
Proposal 7: In case of UE transferring from LTE SA to EN-DC, when measGapConfig IE included in RRCConnectionReconfiguration(fr1-Gap-r15 is absent), UE shall apply the new received measurement gap pattern as per-UE gap pattern in EN-DC.
Proposal 8: In case of UE transferring from EN-DC to LTE SA, when measGapConfig IE included in RRCConnectionReconfiguration(fr1-Gap-r15 is absent), UE shall apply the new received measurement gap pattern to be gap pattern in LTE SA.

3	Conclusion
Based on the above discussion, we’d propose the following:
Proposal 1: RAN2 confirms the rule of explicit release and setup measurement gap is not mandatory applied to the measurement gap type change cases of UE transferring from LTE SA to EN-DC or vice versa.
For Measurement Gap Pattern Reuse Cases: 
Proposal 2: In case of UE transferring from LTE SA to EN-DC, when fr1-Gap-r15='true' included but without measGapConfig IE in RRCConnectionReconfiguration, UE supporting per-FR measurement gaps shall apply LTE SA configured measurement gap pattern as FR1 gap pattern in EN-DC.
Proposal 3: In case of UE transferring from EN-DC to LTE SA, when no measGapConfig IE included in RRCConnectionReconfiguration(fr1-Gap-r15 is absent), UE supporting per-FR measurement gaps shall apply EN-DC configured FR1 measurement gap pattern to be gap pattern in LTE SA.
Proposal 4: In case of UE transferring from LTE SA to EN-DC, when no measGapConfig IE included in RRCConnectionReconfiguration(fr1-Gap-r15 is absent), UE  shall apply LTE SA configured measurement gap pattern as per-UE gap pattern in EN-DC.
Proposal 5: In case of UE transferring from EN-DC to LTE SA, when no measGapConfig IE included in RRCConnectionReconfiguration(fr1-Gap-r15 is absent), UE applying per-UE measurement gaps shall apply EN-DC configured per-UE measurement gap pattern to be gap pattern in LTE SA.

For Measurement Gap Pattern Change Cases:
Proposal 6: In case of UE transferring from LTE SA to EN-DC, when fr1-Gap-r15='true' and measGapConfig IE included in RRCConnectionReconfiguration, UE supporting per-FR measurement gaps shall apply the new received measurement gap pattern to be FR1 gap pattern in EN-DC.
Proposal 7: In case of UE transferring from LTE SA to EN-DC, when measGapConfig IE included in RRCConnectionReconfiguration(fr1-Gap-r15 is absent), UE shall apply the new received measurement gap pattern as per-UE gap pattern in EN-DC.
Proposal 8: In case of UE transferring from EN-DC to LTE SA, when measGapConfig IE included in RRCConnectionReconfiguration(fr1-Gap-r15 is absent), UE shall apply the new received measurement gap pattern to be gap pattern in LTE SA.
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5	Annex

	Case#
	Scenarios
	UE MG capability
	UE Configured Measurement Gap before transferring
	RRCConnectionReconfiguration
	UE behaviour in proposals
	comment

	
	
	
	
	measGapConfig Presence
	fr1-gap-r15
	
	

	1
	LTE SA to EN-DC
	per-FR
	measurement gap pattern for LTE
	Not Included
	TRUE
	Apply LTE SA configured measurement gap pattern to be FR1 gap pattern in EN-DC.
	MG pattern re-use cases

	2
	EN-DC to LTE SA
	per-FR
	FR1 measurement gap pattern for EN-DC. 
	Not Included
	Absent
	Apply EN-DC configured FR1 measurement gap pattern to be gap pattern in LTE SA
	

	3
	LTE SA to EN-DC
	per-UE
	measurement gap pattern for LTE
	Not Included
	NA
	Apply LTE SA configured measurement gap pattern to be per UE gap pattern in EN-DC.
	

	4
	EN-DC to LTE SA
	per-UE
	per UE measurement gap pattern for EN-DC
	Not Included
	NA
	Apply EN-DC configured per UE measurement gap pattern to be gap pattern in LTE SA
	

	5
	LTE SA to EN-DC
	per-FR
	measurement gap pattern for LTE
	Included
	TRUE
	Apply the new received measurement gap pattern to be FR1 gap pattern in EN-DC.
	MG pattern change cases

	6
	EN-DC to LTE SA
	per-FR
	FR1 measurement gap pattern for EN-DC. 
	Included
	Absent
	Apply the new received measurement gap pattern to be gap pattern in LTE SA
	

	7
	LTE SA to EN-DC
	per-UE
	measurement gap pattern for LTE
	Included
	NA
	Apply the new received measurement gap pattern to be per UE gap pattern in EN-DC.
	

	8
	EN-DC to LTE SA
	per-UE
	per UE measurement gap pattern for EN-DC
	Included
	NA
	Apply the new received measurement gap pattern to be gap pattern in LTE SA
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