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1. Introduction

This contribution is to discuss the gap type decision issue in EN-DC scenario for offline discussion [#43] in RAN2#102.
Following agreements were made in RAN2#100 meeting.
Agreements:
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
2. Discussion
Based on the agreements made in RAN2#100, it’s quite clear that, if MN already configured “per-FR FR1 gap” or “per-UE gap” towards UE, MN should deliver the gap configuration together with an explicit gap type indication(i.e. gapPurpose IE) to SN via CG-ConfigInfo.  In our understanding, In this case, SN is only allowed to follow the indicated gap type, which means if per-UE is indicated by gapPurpose from MN, SN is not allowed to configure FR2 gap in the future to override that gapType.
Q1. Do companies agree that when SN receives gap configuration from MN and the gapPurpose IE is set to “per-UE, SN is not allowed to configure per-FR FR2 gap to override the gap type?
	Company
	Preference
	Comments

	ZTE
	Agree
	SN can only obey to the indicated gap type(i.e. per-UE or per-FR) which selected by MN, if SN receives that indication(e.g. gapPurpose) via CG-ConfigInfo.

	Intel
	Agree
	We have the same understanding that MN decide the per-UE gap or per-FR gap in EN-DC case. 

	vivo
	//
	We also have the agreement in the same meeting:

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

In our understanding, SN also can determine to configure the per-FR gap, and configure FR2 measurement gap. 

[ZTE] We refined the wording of this question to avoid confusion, in our understanding, based on the current spec, if MN already indicates the gap configuration and gapPurpose set to “Per-UE”, then this is “per UE gap case”, not “independent gap case”, in this case, SN is not allowed to configure FR2 gap towards UE, otherwise this is an invalid configuration(FR2 gap configured by NR RRC, while MN RRC indicates the “per-UE”).

	Nokia
	//
	The question is not exact. 

IE gapPurpose is not being gap type indication, which was targeted designed to distinguish the indicated gap pattern index for per UE or FR1. Gap type understood by SN should be indicated “gap pattern” + “gap purpose”. 

If it is set to “per UE”, SN shall follow it. We also shared vivo understanding.
[ZTE] same comments as for vivo.

	NEC
	Agree
	In this case, if the SN wants to configure the FR2 gap (if UE supports per FR gap), the SN can inform the measuredFrequencies including FR2 to the MN by CG-Config. The final decision whether the gap configuration is changed to per FR gap is up to the MN.

	Qualcomm
	
	We shared Nokia and VIVO’s view. Current agreements allows SN to configure FR2 measurement gap. For the meaning of IE gapPurpose, we have same understanding as Nokia.
[ZTE] same comments as for vivo.

	CATT
	//
	We agree with Nokia, gap type understood by SN should be indicated “gap pattern” + “gap purpose”. And we also have the same understanding of vivo.
[ZTE] same comments as for vivo.

	OPPO
	
	We share with Nokia, Qualcomm and vivo’s view, in our understanding, SN should handle FR2 gap on its own, especially when it doesn’t need to know whether MN cares about it or not.
[ZTE] same comments as for vivo.

	
	
	


The original intention of this question is want to confirm that, whether SN is allowed to configure FR2 gap towards UE, while MN has already configured per-UE gap to UE via LTE RRC messages. 

Based on the feedback from companies and some offline discussion, most companies have the same understanding that in case Per-UE gap is configured by MN(e.g. LTE RRC indicates “per-UE gap” is applied), then SN is not allowed configure FR2 gap to UE. And some companies think we don’t have such restriction, and UE can just ignore the FR2 gap received from SN side if happens, since companies have different understanding of the possibility and detail UE behaviour, we propose to suggest the following:  

Proposal 1: To discuss UE behaviour when receiving a gap configuration(i.e. FR2 gap) from SN, while UE has already configured with per-UE gap from MN. 

----- Option1:
Such configuration is invalid. (Note can be added in spec TS36.331 for clarification. E.g. “In case of EN-DC, when UE applies per-UE gap, UE is not expected to receive the gap configuration from SN ”)

----- Option2: 
Such configuration is possible, UE can just ignore the gap configuration received from SN. (Note can be added in specTS38.331 for clarification: E.g. “In case of EN-DC, when UE receives an gap configuration while UE already applies per-UE gap, UE just ignore the received gap configuration.” )
The only scenario we need to discuss here is the one where SN is the first node to configure measurement, and SN has not received any gap pattern from MN side before. 
We split the scenario into three sub cases:
Scenario1: 
Without receiving any gap pattern from MN, SN is the first node to configure measurements on only FR1 frequencies;
Scenario2:  
Without receiving any gap pattern from MN, SN is the fist node to configure measurements on both FR1 and FR2 frequencies;
Scenario3:  Without receiving any gap pattern from MN, SN is the first node to configure measurements on only FR2 frequencies.
For scenario1, there’s no ambiguity, because SN can only transmit the measured FR1 frequencies to MN, and let MN decide whether to configure per-UE gap or per-FR FR1 gap, and after MN makes the decision, MN delivers the gap pattern as well as gap type to SN via CG-ConfigInfo.
Observation 1: If SN has not received any gap pattern from MN, SN has to transmit the FR1 frequencies to MN if SN wants to configure FR1 measurements, and SN has to transmit the FR1 and FR2 frequencies to MN if SN . 
For scenario2, in our understanding, since both FR1 and FR2 frequencies are configured, it make sense to let MN decide the gap type. In this case, SN has to transfer both FR1 and FR2 frequencies to MN via CG-Config. If MN decides to use per-UE gap, MN can send the per-UE gap to SN via CG-ConfigInfo directly; If MN decides to use per-FR2 gap, then MN can send the per-FR FR1 gap pattern to SN together with the gapPurpose via CG-ConfigInfo, then SN will configure per-FR FR2 gap by itself. 
Q2. For scenario2, do companies agree that SN should transmit both FR1 and FR2 frequencies to MN via CG-Config, and let MN to decide the gap type?(please provide detail comment if the answer is No.)
	Company
	Yes/No
	Comments

	ZTE
	Yes
	 

	Intel
	Yes
	

	Vivo
	//
	In our understanding, it is NW implementation whether to transmit both FR1 and FR2 frequency to MN, or the SN can configure the measurement gap for FR2. 

	Nokia
	No
	Agree with vivo, up to SN implementation. SN can request per UE gap from MN as Q2 designed; or configure FR2 gap pattern to UE and request FR1 gap from MN by setting only FR1 frequency list in CG-Config.
[ZTE] We agree that this is up to SN implementation, but for the second  choice you mentioned, we don’t think it make sense by only sending FR1 frequency list to MN, because MN is unable to take the SMTC of FR2 frequencies into account when MN decides to configure per-UE gap.
[Nokia2]: as discussed yesterday, after FR2 configured to UE, SN can inform FR2 frequency list to MN to let MN know what FR2 frequency has been measured in SN. It can help MN configure FR2 measurements directly for same frequency if needs, no need to request FR2 gap. It is also up to network implementation.

	NEC
	Yes
	In rel-15, it is most likely that the measurement gap is configured in EN-DC unless the measurement can be intra-frequency one without need of gap. So, this scenario may not happen so much.

	Qualcomm
	Not always
	In our understanding, it is up to NW implementation: it can be up to SN implementation as Nokia and VIVO said, or up to MN, or it can be up to Network OAM to preconfigure gap type.

	CATT
	No
	Agree with Nokia, SN can congfiure FR2 gap pattern to UE and request FR1 gap pattern from MN.

	OPPO
	No
	Our understanding is that if SN would like to measure both FR1 and FR2, it needs to provide FR1 frequency to MN, and MN will provide corresponding gap pattern to SN, and in this case, SN could decide to align with MN or not. 

	
	
	


When SN is the first node to configure measurements on both FR1 and FR2 frequencies, 3 Companies think SN can only send both FR1 and FR2 frequencies to MN for gap generation and gap type decision, 3 companies think SN can configure FR2 gap directly, and only provide FR1 frequencies to MN; 2 companies think it is up to network implementation. 

After some offline discussion, we consider this can be up to network implementation, and nothing in spec can restrict the network behaviour, so we propose:

Observation 1: When SN is the first node to configure measurement on both FR1 and FR2 frequencies, and SN has not received any gap pattern from MN, it’s up to network implementation, whether to transfer both FR1 and FR2 frequencies to MN for gap generation.
For scenario3, based on the online discussion and contributions from companies(R2-1807436, R2-1808579) , there are two alternative solutions on the table:
Solution1:  Only MN can decide the gap type (e.g. per-UE or per-FR).
In detail: SN delivers the measured FR2 frequencies to MN via CG-Config, and let MN decide the gap type. If MN decides per-FR gap, then MN can indicate the decision back to SN. Then SN configures FR2 gap correspondingly. 
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Figure1 illustration of Solution1
Solution2: SN has the right to configure per-FR FR2 gap directly. If MN configures per-UE gap later, from UE’s perspective, it can override the previous per-FR FR2 gap. 
SN configures FR2 gap directly to the UE without informing the MN. If MN itself wants to configure per-UE gap later (due to the MN configured measurements), MN can send per-UE gap to UE, and deliver the per-UE gap pattern to SN as well, from UE perspective, the newly configured per-UE gap will override the FR2 gap which previously configured by SN. 
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Figure 2 illustration of Solution2
Potential spec impact of solution1 and solution2:
Solution1:
Refine the IE name  as well as  field description of gapPurpose in CG-ConfigInfo, which allows MN to use that field to inform SN about the selected gap type, and allows MN to deliver that IE without transmitting the gap configuration (e.g. as in R2-1807437 [1]).
Solution2:
       No ASN.1 impact but some procedural text might be considered (e.g. as in R2-1808579 [2] and R2-1808580[3])
Q3. For scenario3, what is the company’s preference between Solution1 and Solution2? (or suggest any other solutions if needed).
	Company
	Preference
	Comments

	ZTE
	Option1
	We prefer solution1 because it follows the same signaling procedure as in scenario1&2, and there’s no ambiguity between MN and SN, although solution2 can also work in this case, but we still have some concern and see some risk of doing that:
Concern1: Since MN is not aware of the FR2 gap as well as FR2 frequencies configured by SN after step4 of figure2, if MN later decides to configure per-UE gap for MN configured measurements, and generates the per-UE gap pattern, that pattern might not be suitable for the FR2 frequencies configured by SN, due to MN is unaware of situation at SN side. 
Concern2:  From network perspective, at step8 in figure2, during a period of time, SN can not schedule UE for both per-UE gap duration and FR2 gap duration, because SN is unaware of the exact override time at UE side. 

	Intel
	Solution 1
	We think this is a simpler case because MN will always decide. Therefore, SN only needs to send request message to MN for gap type. 

	vivo
	Solution 2
	Based on the previous agreement, SN can configure the measurement gap for FR2 directly for UE. 

	Nokia 
	Solution 2
	It is up to network implementation to select MN making decision or SN making decision. We don’t want to restrict NW implementation. Solution2 also supports MN making decision if one network wants. 

In our understanding, current signaling is enough to support all scenarios.

Even for solution1, it also needs clarification as in R2-1808579 [2] and R2-1808580[3]. E.g, when MN commands SN to configure FR2 gap first, after a while, MN may want to configure per UE gap to UE and SN, the new configured per UE gap needs to override the old FR2 gap in SN and UE separately. 

So change to ASN.1 doesn’t make sense.     

	NEC
	Solution1 (modified)
	The step 2 should be “SgNB Modification Required”. Then, this can include configuration of the FR2 gap (if UE supports) in RRC Reconfiguration and also the measured frequency in the CG-Config, If the MeNB still does not see the need of FR1 gap or per UE gap, then the FR2 gap can be configured with the UE. Otherwise (i.e. MeNB configures per UE gap or per FR gap), the MeNB sends those via SgNB Modification Request to the SgNB.

Solution 1 should be understood:

Solution1:  Only MN can make final decisiontde for the gap type (e.g. per-UE or per-FR).

	Qualcomm
	Solution 2
	As we indicated in comments of Question2, we prefer up to NW implementation to determine gap type. It is network coordination issue, and RAN3 can also define NW OAM to determine gap type if they think it is necessary. At this stage, we prefer not change ASN.1

	CATT
	Solution 2
	Based on the previous agreement, SN can configure the measurement gap for FR2 directly for UE. It is up to network implementation to select MN making decision or SN making decision.

	OPPO
	
	To me, this is more like network implementation, I don’t know which kind of text can be added in specification.

	
	
	


2 Companies support Solution1 to always let MN to decide the gap type, 1 company support Solution1 but further think the procedure can be modified to indicate that SN is able to generate FR2 gap, but MN has to take final decision. 4 companies support Solution2 that SN can configure FR2 gap directly without informing MN, and 1 company think this is up to network implementation.

Solution2 is anyway supported, and it depends on network’s implementation. But a few companies still think we should allow SN have the flexibility to coordinate with MN before gap configuration.

So we suggest to discuss the following:

Proposal 2: When SN is the first node to configure only FR2 frequencies and SN has not received any gap pattern from MN before, to discuss the support of the following procedures:
Procedure1: SN configure FR2 gap directly, if MN configures per-UE gap later, the per-UE gap can override the previous FR2 gap;
Procedure 2: SN sends FR2 frequency list to MN for gap type coordination, MN response the selected gap type implicitly (i.e. by absence of the related field) or explicitly(i.e. by only including gapPurpose field).  
-----Option1: Only procedure 1 is supported;

-----Option2: Both procedure 1 and procedure 2 are supported, and it’s up to network implementation which one to choose.

3. Summary
Based on the discussion and identified observations in this contribution, we propose followings:

Observation 1: When SN is the first node to configure measurement on both FR1 and FR2 frequencies, and SN has not received any gap pattern from MN, it’s up to network implementation, whether to transfer both FR1 and FR2 frequencies to MN for gap generation.

Proposal 1: To discuss UE behaviour when receiving a gap configuration(i.e. FR2 gap) from SN, while UE has already configured with per-UE gap from MN. 

----- Option1:
Such configuration is invalid. (Note can be added in spec TS36.331 for clarification. E.g. “In case of EN-DC, when UE applies per-UE gap, UE is not expected to receive the gap configuration from SN ”)

----- Option2: 
Such configuration is possible, UE can just ignore the gap configuration received from SN. (Note can be added in specTS38.331 for clarification: E.g. “In case of EN-DC, when UE receives an gap configuration while UE already applies per-UE gap, UE just ignore the received gap configuration.” )
Proposal 2: When SN is the first node to configure only FR2 frequencies and SN has not received any gap pattern from MN before, to discuss the support of the following procedures:

Procedure1: SN configure FR2 gap directly, if MN configures per-UE gap later, the per-UE gap can override the previous FR2 gap;

Procedure 2: SN sends FR2 frequency list to MN for gap type coordination, MN response the selected gap type implicitly (i.e. by absence of the related field) or explicitly(i.e. by only including gapPurpose field).  
-----Option1: Only procedure 1 is supported;

-----Option2: Both procedure 1 and procedure 2 are supported, and it’s up to network implementation which one to choose.
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