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1 Introduction
This is document of offline discussion#42
Agreements

1
RAN2 confirm that the procedure text on ANR in TS 38.331 covers both NR standalone, and EN-DC where ANR is configured by SN via SRB1.

2
RAN2 cofirm that the UE capability (nr-CGI-Reporting) defined in TS 38.306 is only applied to NR standalone (i.e. not applied to SN configured ANR towards NR neighbour cells in EN-DC).

3
Add UE capability in TS 38.331/38.306 on whether UE supports SN configured ANR for NR neighbour cells in EN-DC. This capability can be set independently from other ANR capabilities. Mandatory status is the same as the existing ANR capabilties

4
RAN2 confirm that ANR towards E-UTRA neighbour cells is not supported in SN configured ANR in EN-DC.

· =>
Discuss offline to conclude whther autoomous gap is supported for ANR measurements of 2G/3G/LTE cells while EN-DC is configured for the UE. If not possible to conclude quickly then draft LS should be sent to RAN4 (Offline discussion 42, Qualcomm)

=>
Discuss offline whether the extra capabilities for when EN-DC is configured are required. (Offline discussion 42)

According to its scoping, we have two phases:
1. Phase 1 (by COB tomorrow)
· Decide whether autonomous gap is supported for ANR measurements of 2G/3G/LTE cells while EN-DC is configured for the UE. If can’t conclude in RAN2, we will send LS to RAN4.
· Decide whether extra capabilities for EN-DC are needed for the scenarios that the UE needs to find common idle duration of DRX of both MN and SN if the DRX offsets are not aligned.  

2. Phase 2 (by COB Thursday)
· If we conclude that LS is required in phase 1, agree LS to RAN4 

2 Discussion 
2.1 Autonomous gap for NR
In RAN2#103b, RAN2 agreed not to support autonomous gap. 
R2-1813704
Autonomous Gap capability for CGI reporting
vivo
discussion
Rel-15
NR_newRAT-Core

-
Intel think RAN4 will not complete requirements in R15 so there is no need to do this for R15

-
Vivo the RAN4 response is just that there will be no performance requirements. Ericsson have same view that we could define the functionality in Rel-15

-
Nokia think we could define it but think it can't be used without performance requirements. Samsung have the same view as Intel and Nokia. DOCOMO also have the same view that without performance there is no point to define signalling. MediaTek also have the same view.

-
Intel think a UE can’t implement it without performance requirements. 

-
Huawei think the only impact would be a capability so we could do this in Rel-15

-
ZTE think there is also an explicit configuration to enable autonomous gaps.

=>
We will not add autonomous gaps in Rel-15
However, there is some ambiguity in the above agreement. During offline discussion, we found there were two different understandings:

· Understanding 1: autonomous gap is not supported for NR link, including:
· ANR (towards LTE neighbour cells) configured by NR PCell in NR SA

· ANR (towards NR neighbour cells) configured by NR PCell in NR SA

· ANR (towards NR neighbour cells) configured by NR PSCell in EN-DC. 
· Understanding 2: autonomous gap is not supported for ANR towards NR neighbours, including:

· ANR (towards NR neighbour cells) configured by NR PCell in NR SA

· ANR (towards NR neighbour cells) configured by NR PSCell in EN-DC

· ANR (towards NR neighbour cells) configured by LTE PCell in EN-DC

· ANR (towards NR neighbour cells) configured by LTE PCell in LTE SA
Companies are invited to share their understanding 
Question 1: Companies are invited to share their understandings on which scenarios NR not supporting autonomous gap 
	Company
	Understanding 1 or 2
	Remark

	Qualcomm
	   Understanding 1
	We think whether the UE can use autonomous gap depends on UE’s measurement capability which is RAT related (i.e. NR link or LTE link). It seems not reasonable that it depends on whether UE is configured to measure NR cells or not. 

	Ericsson
	Understanding 2
	We think that the UE requirements associated to using autonomous gaps for LTE/UTRAN/GERAN cells. Below is the question and the corresponding answer in the LS (R4-1811851) from RAN4. The question clearly states the scenario is Intra-NR ANR and inter-RAT ANR towards NR cell.

Q 2: Is it feasible to use autonomous gap for Intra-NR ANR and Inter-RAT ANR towards NR cell? 
Answer to Q2:  Since the autonomous gap mechanism for NR was not studied in detail in RAN4, based on LTE experience RAN4 didn’t identify critical functionality issues yet to use autonomous gap. However, RAN4 do not plan to study RRM requirements for this functionality in release 15.

In addition, it is important to capture that autonomous gaps are needed for reading the CGI using SIRequestFOrHO in LTE mainly for VoLTE type of services. Not supporting autonomous gaps would potentially result in terminating the VoLTE session as idle period based measurements requirements are too lenient for VoLTE.

	OPPO
	Understanding 1
	

	MediaTek
	
	Our understanding below
· autonomous gap is not supported in NR SA, no matter what is the target cell

· autonomous gap is not supported in LTE SA if target cell is NR

· In EN-DC

· autonomous gap is not supported for ANR configured by SN, no matter what is the target cell

· autonomous gap is not supported for ANR towards NR neighbour cells configured by MN

· It is unclear that where UE could use autonomous gap for the ANR toward legacy RAT configured by MN

	ZTE
	Understanding 2
	Our understanding is 2 according to the reply LS from RAN4.

	vivo
	
	We have the similar understanding with MTK, we assume autonomous gap is related to both NR link and NR neighbour, because during autonomous gap the UE is asked to receive date in NR link and also measure on NR neighbour cell. 

	CATT
	Understanding 2
	We have understanding 2 based on the RAN4 LS and online discussion.

	Nokia
	Understanding 2
	The reason for autonomous gaps being not supported for NR is because there are no performance requirements specified by RAN4 for autonomous gaps for reading SIB1 in NR cells. The requirements for reading SIB1 from E-UTRA exist so there is no reason to disallow using them for reportCGI towards LTE cell.

	Intel
	
	Autonomous gaps is not supported for EN-DC and NR.  So our understanding is autonomous gap is not supported for:

· ANR (towards LTE neighbour cells) configured by NR PCell in NR SA
· ANR (towards NR neighbour cells) configured by NR PCell in NR SA

· ANR (towards NR neighbour cells) configured by NR PSCell in EN-DC

· ANR (towards NR neighbour cells) configured by LTE PCell in EN-DC

· ANR (towards NR neighbour cells) configured by LTE PCell in LTE SA




Summary for Question 1: different companies have different opinions. As way-forward, we can consider understanding 2 as baseline and FFS one special case that ANR (towards LTE neighbour cells) configured by NR PCell. The special case can be checked with RAN4.
Proposal 3: RAN2 confirms autonomous gap is not supported for the following cases:

· ANR (towards NR neighbour cells) configured by NR PCell in NR SA

· ANR (towards NR neighbour cells) configured by NR PSCell in EN-DC

· ANR (towards NR neighbour cells) configured by LTE PCell in EN-DC

· ANR (towards NR neighbour cells) configured by LTE PCell in LTE SA

Discuss whether ANR (towards LTE neighbour cells) configured by NR PCell in NR SA is allowed, and whether send LS to RAN4 for check.
No matter which understanding, it is not clear whether the UE can use autonomous gap to perform ANR (towards 2G/3G/4G neighbours) configured by MN/LTE in EN-DC. During online discussion, we identified one issue: when the UE only supports per-UE gap, LTE and NR serving cells apply the same network configured gap by MN. So, if the UE can create autonomous gap to perform ANR (towards 2G/3G/4G neighbour cells) configured by LTE/MN, NR/SN shall apply the same gap. However, SN is not able to know the UE is using autonomous gap, so SN may schedule data transmission during the UE’s autonomous gap, which may result in performance loss.

For above issue, we are not sure whether companies can tolerate such performance loss, and whether we should resolve this issue right now.
Question 2: in EN-DC with the UE only supporting per-UE gap, if the UE can use autonomous gap to perform ANR (towards 2G/3G/4G neighbour cells) configured by LTE/MN, SN is not able to know the UE is using autonomous gap, so SN may schedule data transmission during the gap, which will result in performance loss. Companies are invited to share their opinion on whether such performance loss is tolerant? 

	Company
	Performance loss is tolerant (i.e. no need to be resolved right now)?
	Remark

	Qualcomm
	  No
	It is an expected performance loss. We should resolve this issue in rel-15.

	Ericsson
	May be
	There are two options here (we are fine with any of the following solutions and hence ‘may be’ as the answer to the question).

Option-1: SN could live with this performance loss and expect the lower layers to recover on their own when the CGI reporting is completed by the UE on the LTE leg. 
Option-2: SN can be informed by MN about the configured reporting that would use the autonomous gap so that the SN can expect performance degradation if data is scheduled. (possibly in the CG-ConfigInfo)

     

	OPPO
	No
	Data loss is inevitable in this case. Long autonomous gap may cause SCG failure. We need a solution. At least SN should understand UE behaviour.

	MediaTek
	Maybe
	We think the RAN2 should confirm that there would be interruption time (e.g. 150ms) on all NR SCG cells if UE start autonomous gap in EN-DC and SN does not know this. If network (SN) is OK with this, maybe this is acceptable. On the 2 options proposed by Ericsson, we prefer option-2 to let SN aware of the performance loss.

	ZTE
	Maybe
	For autonomous gap, our understanding is that, network does not know the precise occasions which UE cannot transmit/receive data, and RAN4 defines the requirement for minimum number of ACK/NACK to transmit upon CGI identification period, which makes sure RLF will not be fulfilled. So even if SN is unaware of the autonomous gap, SCG failure will no happen in this case. Note that autonomous gap indication from MN to SN is not supported for LTE DC. 

For the two options provided by Ericsson, we have no strong view, and option-1 is also acceptable to us. 

	vivo
	No 
	We should solve it to avoid the performance loss if we use the per UE gap. 

	CATT
	Maybe
	We don’t see how SCG failure could occur in this case even though there might be some performance loss. We are not clear whether the performance loss is significant to develop a solution or it is something could be work around.

	Nokia
	Yes
	The network has a possibility to allow or disallow the UE to use autonomous gaps. If it allows the UE to use them, then it means it accepts the potential performance loss and it does not make sense to forbid the network from using those by specification. 

Also, we do not understand the explanations above – per-gap configuration and autonomous gaps are different thing in our understanding. Autonomous gaps are by definition “autonomous” meaning that UE chooses itself when to apply them, they do not have to overlap with gaps configured by the network. So even in LTE SA case, when the network allows the UE to use them, it needs to be aware of a potential, relatively short-lived, performance loss. EN-DC case is very similar.


Based on potential outcome of above discussion, we may have the 3 options on how to resolve this issue

· Alt-1: clarify autonomous gap for ANR is not supported in EN-DC (i.e. the UE can’t create autonomous gap to perform ANR configured by MN towards 2G/3G/4G neighbour cells).

· Alt-2: clarify autonomous gap for ANR is supported in EN-DC (i.e. the UE can create autonomous gap to perform ANR configured by MN towards 2G/3G/4G neighbour cells). RAN2 accepts the potential data loss on SN.
· Alt-3: send LS to RAN4 for clarification.

Question 3: Companies are invited to share their preference on the list options
	Company
	Preferred options
	Remark

	Qualcomm
	 Alt-1
	As we comment in Question 2, performance loss is expected when the UE is configured with per-UE gap. We should resolve this issue in rel-15.
As far as we know, RAN4 didn’t not specify measurement requirement of NR ANR. So the LS to RAN4 may need a long latency to get their response. It may cause this issue can’t be resolved in Rel-15. Therefore, we prefer to quickly resolve this issue in RAN2 in most simple solution (i.e. Alt-1). Of course, sending LS to RAN4 is also fine to us.

	Ericsson
	Alt-2 (we need not accept the loss of performance if option-2 as mentioned in question-2 is captured in the spec)
	Based on our comment for the question-1, we would prefer to have the possibility of having autonomous gaps in the LTE leg towards 2G/3G/4G cells even when EN-DC is configured.
Based on our comment for the question-2, we prefer to possibly solve the problem in RAN2 by including an indication in the CG-ConfigInfo about whether the autonomous gap is configured or not (potentially one can also include towards which RAT this autonomous gap is configured so that the NR leg can determine on its own the duration for which the SN can expect the UE’s absence)  

	OPPO
	Alt-1
	Better to disable autonomous gap feature in EN-DC for easy handling in Rel-15. Ericsson’s option 2 in question 2 might be a solution.

	MediaTek
	Alt-2 or Alt-1
	We think that we should try to finalize the UE behaviour in EN-DC as soon as possible. As QC’s comment, LS to RAN4 may need long latency. We are fine to use Alt 2 or Alt 1 but prefer to make a decision on RAN2. We slight prefer Alt-2 as “reading the CGI using SIRequestFOrHO” may be an important procedure to trigger handover and UE is not able to report the CGI in 150ms without using autonomous gap.

	ZTE
	Alt2
	For the potential date loss, it is also inevitable to MN as we explained in Q2, so it is unclear about the expected network behaviour when network is aware of this information?

	vivo
	Alt 1
	

	CATT
	Alt 2
	

	Nokia
	Alt 2
	We think that if the network allows the UE to use autonomous gaps, then it is aware of the potential performance loss and accepts it. Otherwise, it has a choice not to configure them. What Ericsson proposes would be an optimization, but we are not sure how important this is at this stage.

	Intel
	Alt 1
	As autonomous gap is not supported for EN-DC as per RAN4 feedback, we think we can only agree on alt 1 without further RAN4 input.


Summary for Question 2/3: all companies preferred to quickly resolve this issue in RAN2. And one issue is identified: there would be interruption time on all NR SCG cells if UE start autonomous gap in EN-DC and SN does not know this. Some companies proposed various solutions to resolve this issue, but it seems difficult to converge. As compromise, we can try to agree Alt-2 and send LS to RAN4 to whether LTE ANR autonomous gap requirement specified in 36.133 applies to EN-DC.
Proposal 4: clarify autonomous gap for ANR is supported in EN-DC (i.e. the UE can create autonomous gap to perform ANR configured by MN towards 2G/3G/4G neighbour cells).
Proposal 5: RAN2 understands there would be interruption time on all NR SCG cells if UE starts autonomous gap in EN-DC and SN does not know this for the UE only supporting per-UE gap. 

Proposal 6: Send LS to RAN4 to confirm whether LTE ANR autonomous gap requirement specified in 36.133 applies to EN-DC.
2.2 extra UE capabilities when EN-DC is configured
During online discussion, some companies raised one issue in EN-DC. Since NR sub6 and LTE are actually quite similar, in some (especially early) UE implementation, some RF / Baseband hardware is shared in LTE and NR sub6 for early product launch. Then if DRX offsets are not aligned in MN and SN, such UEs must wait for both LTE and NR being idle (i.e. common idle period in DRX cycles in MN and SN) before measuring CGI. This is hardware specific or chip set vendor specific limitation, which requires different UE capability with EN-DC or LTE SA. Note that UE capability of per-FR and independent gap is introduced with similar reason.        
Question 4: Companies are invited to share their preference on whether extra UE capabilities in EN-DC (ANR configured by LTE towards 2G/3G/4G cells) are required for UE which only supports per-UE gap.
	Company
	Yes/No
	Remark

	Qualcomm
	 Yes
	We think at least for the UEs only supporting per-UE gap, they will have this issue: these UEs must wait for both LTE and NR being idle (i.e. common idle period in DRX cycles in MN and SN) before measuring CGI since some RF / Baseband hardware is shared in LTE and NR sub6 for early product launch in these UEs. 
We think this is an extra UE requirement to search common idle period in DRX cycles of MN and SN. If the common DRX idle duration of MN and SN is short with long periodicity, the UE maybe can’t satisfy the measurement requirement specified in 36.133 which does not consider the impact of misaligned DRX in EN-DC. Consequently, such UEs may have to report it can’t support any kinds of ANR when working in EN-DC, i.e. disable all UE capabilities related to ANR in EN-DC.   

	Ericsson
	May be
	We do not have any strong preference. 

	OPPO
	Yes
	Better to have the extra capability. We share the same view as Qualcomm about DRX concern. Even if there is enough common space, we are not sure the UE in EN-DC is able to do ANR towards to 4G/3G/2G, due to possible hardware sharing. At least this was not studied.

	MediaTek
	Yes
	Similar view as QC.

	ZTE
	May be
	We have no strong preference.

	vivo
	Yes 
	We agree with QC.

	CATT
	May be 
	No strong opinion

	Nokia
	No strong view, but it depends on what is the purpose of those
	We have no strong view, but what Qualcomm explained concerns us a bit, especially the last sentence: “Consequently, such UEs may have to report it can’t support any kinds of ANR when working in EN-DC, i.e. disable all UE capabilities related to ANR in EN-DC.” As discussed during the online session, the capabilities for reportCGI of NR cells is mandatory with capability signalling for a UE for both EN-DC and SA (depending which mode is supported by the UE). So UEs will have to support it for NR. We would like then to understand why this would not be a problem for NR, but would be a problem for LTE (2G / 3G case we find rather unimportant). 
We are also wondering about what QCM says about DRX periods – we agree that in case the common IDLE periods are too short, then the UE will not be able to reportCGI, but it does not mean it should report it is not capable of doing so. If the common DRX periods will be too short, then report CGI will simply fail. In general, the network should align DRX so that it is possible for the UE to perform reportCGI.

	Intel
	No
	We don’t think there is an issue and don’t see a need for separate capability.


Summary for Question 4: 4 companies (Qualcomm, MediaTek, OPPO, vivo) think it is necessary to introduce extra ANR capabilities in EN-DC for the UE only supporting per-UE gap. While 3 companies (Ericsson, ZTE, CATT, Nokia) don’t have strong opinion. Thus, majority view is to introduce extra capabilities in EN-DC. Then existing FGIs (17/18/19) are required to be redefined to include the case of the UE is configured with EN-DC with same DRX configurations between MN and SN.  
Proposal 1: Introduce extra UE optional capabilities in EN-DC for ANR configured by LTE towards 2G/3G/4G neighbour cells when DRX configurations are different between MN and SN.

Proposal 2: Existing FGIs (17/18/19) are required to be redefined to include the case of the UE is configured with EN-DC with same DRX configurations between MN and SN.  
3 Summary

Proposal 1: Introduce extra UE optional capabilities in EN-DC for ANR configured by LTE towards 2G/3G/4G neighbour cells when DRX configurations are different between MN and SN.

Proposal 2: Existing FGIs (17/18/19) are required to be redefined to include the case of the UE is configured with EN-DC with same DRX configurations between MN and SN.  
Proposal 3: RAN2 confirms autonomous gap is not supported for the following cases:

· ANR (towards NR neighbour cells) configured by NR PCell in NR SA

· ANR (towards NR neighbour cells) configured by NR PSCell in EN-DC

· ANR (towards NR neighbour cells) configured by LTE PCell in EN-DC

· ANR (towards NR neighbour cells) configured by LTE PCell in LTE SA

Discuss whether ANR (towards LTE neighbour cells) configured by NR PCell in NR SA is allowed, and whether send LS to RAN4 for check.

Proposal 4: clarify autonomous gap for ANR is supported in EN-DC (i.e. the UE can create autonomous gap to perform ANR configured by MN towards 2G/3G/4G neighbour cells).
Proposal 5: RAN2 understands there would be interruption time on all NR SCG cells if UE starts autonomous gap in EN-DC and SN does not know this. 
Proposal 6: Send LS to RAN4 to confirm whether LTE ANR autonomous gap requirement specified in 36.133 applies to EN-DC.
