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1	Introduction
RAN2#99 discussed optionality of the assistance information inclusion for UL CA IDC based on [1]. Since the content of IDC assistance information setting for UL CA requires detailed technical insight, the email discussion was scheduled to establish clear expectations on UE behavior discussed in the following.
This document collects the views from different companies, based on which tentative conclusions are provided for RAN2 approval.
2	Discussion 
2.1 The content of assistance information due to change in UL CA combinations experiencing IDC problem
After detection the problem, the UE generates InDeviceCoexIndication. The message is transmitted whenever there is a change in carrier frequencies set assessment, indicated in the last transmitted InDeviceCoexIndication message. There can be several reasons to discover the change by the UE (as per NOTEs of 5.6.9.2):
· IDC problem with activated frequencies of the configured serving cell(s)
· IDC problem with deactivated frequencies of the configured SCell(s)
· IDC problem with non-serving frequencies 
There is arising ambiguity concerning how the UE builds the content of the assistance information. 
In particular, for a non-serving frequency, when reporting InDeviceCoexIndication would indicate an anticipation of the IDC problem, if the non-serving frequency became a serving frequency, the corresponding NOTE 2 of 5.6.9.2 does not exclude the case that non-serving frequencies are reported alone in InDeviceCoexIndication. For example, a UE might send InDeviceCoexIndication when not configured in UL CA.
While the NOTE 1 of 5.6.9.3 would resolve the ambiguity, it is not normative UE behaviour: 
When sending an InDeviceCoexIndication message to inform E-UTRAN the IDC problems, the UE includes all assistance information (rather than providing e.g. the changed part(s) of the assistance information).

Question 1: Is the UE allowed to include only non-serving frequencies InDeviceCoexIndication instead of setting always the complete assistance information?
	Company
	Interpretation: Yes/No
	Comments

	Nokia, Nokia Shanghai Bell
	No
	The includes always all the assistance information, not a changed part that became or may become affected by IDC problems. Otherwise the changed content would be interpreted by the eNB as partial resolution of IDC problem for the omitted part of the carrier frequencies

	Ericsson
	?
	It depends on the frequencies in which the UE is experiencing IDC problems that it cannot solve by itself. If the frequencies in which the UE is experiencing IDC problems are only non-serving frequencies, then only non-serving frequencies will be reported.
As noted in NOTE 1 and NOTE 2 in section 5.6.9.3, whenever an InDeviceCoexIndication message is triggered, the UE always include in it the full list of carriers for which IDC issues have been detected so far, both the carriers for which nothing has changed compared with last report (i.e. IDC problem still present) and the carriers for which something has changed. In the latter case, the inDeviceCoexIndication will contain some modified content accordingly.  

	Qualcomm
	No
	UE has to report serving and non serving frequencies in the IDC message on which UE anticipates IDC problem that the UE will not be able to solve by itself. 

	Intel
	No
	UE has to always include the complete assistance information.

	HW
	No 
	We share the same view with other companies that UE needs to always include the complete assistance information. 

	NTT DOCOMO
	No
	Agree with the other companies that it should be the complete information.

	
	
	



Conclusions: The UE is not allowed to include only non-serving frequencies InDeviceCoexIndication. It sets always the complete assistance information, i.e. complete set of frequencies affected by IDC problems.

2.2	InDeviceCoexIndication message validity 
Once the UE discovers a change in IDC should generate InDeviceCoexIndication message. The need to announce modification IDC assistance information can be categorized into two reasons: a) the UE is currently experiencing problems or b) the UE is no longer experiencing problems. 
However, if the UE sends InDeviceCoexIndication message for UL CA and then UL CA is released and reconfigured in the same UL CA frequency combination, is the information in the most recent InDeviceCoexIndication message still in effect? 
The most intuitive approach for the eNB is to assume that release of UL CA SCells implies release of the corresponding IDC problem, and resume full UL CA scheduling if the same UL CA frequency combination is configured. However, if the UE is still experiencing UL CA IDC problems and does not send a new InDeviceCoexIndication message because the UE assumes that the previous InDeviceCoexIndication message is still in effect, then the UE will experience interference.
Conversely, if the eNB assumes that the previous InDeviceCoexIndication message is still in effect even after release of UL CA SCells, then in order to regain full UL CA scheduling the UE must send an InDeviceCoexIndication indicating that the UE is no longer experiencing UL CA IDC problems after release of UL CA SCells or later upon reconfiguration of UL CA SCells. 
There is also the following edge case for consideration:
· RRCConnectionReconfiguration message includes both:
· 	sCellToReleaseList		to release of all current UL CA SCell(s)
· 	sCellToAddModList	to configure new UL CA SCell(s) and reconfigure of all the released UL CA SCell(s)
Is the previous InDeviceCoexIndication message is still in effect after this case?

Question 2: Does the UE-generated affectedCarrierFreqCombList IE link its validity to the time of UL CA configuration? 

	Company
	Interpretation: Yes/No
	Comments

	Nokia, Nokia Shanghai Bell
	Yes
	Even though, the current procedures do not determine actual UE behaviour for the case when UL CA is reconfigured or released, we believe affectedCarrierFreqCombList IE is valid unless the UE:
· reports it is no longer experiencing problems
· receives eNB message to release the UL CA


	Ericsson
	No
	In section 5.6.9.2, it is specified the following:
3>	if configured to provide IDC indications for UL CA; and if on one or more supported UL CA combination comprising of carrier frequencies for which a measurement object is configured, the UE is experiencing IDC problems that it cannot solve by itself:
4>	initiate transmission of the InDeviceCoexIndication message in accordance with 5.6.9.3;
As it is clearly stated above, in case of IDC is supported for UL CA, the UE should report any coexistence problems for those carriers in which the UE can support UL CA, as long as those carriers are configured with a measurement object. Therefore, in our understanding, it is not a requirement for the UE to report IDC issues only for carriers in which UL CA has been already configured by the network. In other words, the reporting of IDC issues is not necessarily related to whether a certain carrier becomes (re)configured as serving cell or released.
We also note that, if the validity of the IDC reporting for UL CA of a certain combination is limited to the case in which such combination is already configured by the network, the benefits of the IDC feature to anticipate interference issues before the frequency(ies) become serving frequencies would diminish.

	Qualcomm
	No
	On CA reconfiguration, if the set of supported UL CA combinations on which IDC problems are seen is different from the set of UL CA combinations included in the previously transmitted InDeviceCoexIndication message and IDC problems are anticipated on the new set of UL CA combinations , UE shall transmit the InDeviceCoexIndication message else UE shall send the empty IDC message after reconfiguration if IDC issue is not anticipated on the new set.


	Intel
	No
	We don’t think IDC reporting is linked to the current CA configuration. In TS 36.331, the IDC reporting is related to the set of supported UL CA combinations (IE affectedCarrierFreqCombList). If IDC problem does not change for the relevant UL CA combinations, there is no need to generate additional IDC report.

The situation is similar to the IDC reporting of non-CA case, where IDC reporting (in IE affectedCarrierFreqList) is based on the configured measurement object, not based on configured serving cells. If IDC problem does not change for the relevant frequencies, there is no need to generate additional IDC report.

	HW
	No 
	We also don’t think IDC reporting is only valid during the UL CA configuration.  We share the same view as Ericsson and Intel that the IDC reporting is related to the set of supported UL CA combinations instead of whether UL CA is (re)configured or not. 

	NTT DOCOMO
	No
	With regards to the interpretation of the current spec (5.6.9.2), We share the same view with Ericsson.



Conclusions: The UE-generated affectedCarrierFreqCombList IE does not link its validity to the time of current UL CA configuration, but to actual IDC problem for the configured measurement object.

2.3	Optionality of AffectedCarrierFreqCombList for UL CA IDC 
Indication of UL CA combinations affected by IDC is mandatory for wlan or Bluetooth, but optionally present for other systems. It opens to number of interpretations concerning absent AffectedCarrierFreqCombList IE: does it mean UE didn’t include it or that UE is no longer experiencing UL CA IDC problems. The message content interpretation is ambiguous in the case of system types other than wlan and Bluetooth. 
5.6.9 Note 2 states:
Upon not anymore experiencing a particular IDC problem that the UE previously reported, the UE provides an IDC indication with the modified contents of the InDeviceCoexIndication message (e.g. by an empty message).

But “modified contents” is ambiguous. For example, if the UE sent InDeviceCoexIndication message for the victimSystemType=’gps’ (and included affectedCarrierFreqCombList) and then no longer experiences problems, should it send InDeviceCoexIndication message with: 
0. omitted affectedCarrierFreqCombList and victimSystemType=’gps’ or 
0. same affectedCarrierFreqCombList and empty victimSystemType or
0. InDeviceCoexIndication-v11d0-IEs present with omitted ul-CA-AssistanceInfo or
0. InDeviceCoexIndication-v11d0-IEs absent?

Variety of options and interpretations do not allow right assessment in the eNB for different victim system types. 
Question 3: Which of the listed options are likely UE behaviour to indicate it’s no longer experiencing UL CA IDC problems for victimSystemType=’gps’ (and included affectedCarrierFreqCombList)? 

	Company
	Interpretation: a, b, c, d or any combination of these or other 
	Comments

	Nokia, Nokia Shanghai Bell
	a, b, c, and d
	[bookmark: _Hlk497304986]In particular, case a is problematic because it is identical to what a UE is allowed to send to report that it is experiencing UL CA IDC problem (when the IE is omitted due to optional presence).
There must be a changed content in the updated InDeviceCoexIndication message to notify the NW about a change in UL CA suffering from IDC. Since AffectedCarrierFreqCombList IE was omitted in the initial IDC notification the NW would interpret the a. as UL CA IDC problems continue.

	Ericsson
	d 
	The affectedCarrierFreqCombList is optional because if the victim is a GNSS system, the Uu frequencies that can cause the IDC problem are limited. The possible operative frequencies for the GNSS systems are listed in TR 36.816, and the eNB can simply leverage on the victimSystemType info to figure out which frequency(ies) might be impacted.
Given the above, we believe that this optionality should be kept. 
Regarding the different options, in section 5.6.9.3, it is specified the following:
1>	if the UE is configured to provide UL CA information and there is a supported UL CA combination comprising of carrier frequencies for which a measurement object is configured, that is affected by IDC problems:
2>	include victimSystemType  in ul-CA-AssistanceInfo;
2>	if the UE sets victimSystemType to wlan or Bluetooth:
3>	include affectedCarrierFreqCombList in ul-CA-AssistanceInfo with an entry for each supported UL CA combination comprising of carrier frequencies for which a measurement object is configured, that is affected by IDC problems;
2>	else:
3>	optionally include affectedCarrierFreqCombList in ul-CA-AssistanceInfo with an entry for each supported UL CA combination comprising of carrier frequencies for which a measurement object is configured, that is affected by IDC problems;
Therefore, it seems quite clear that all the following actions apply to UL CA combinations for which there is still an IDC problem. If there is no IDC problem, as it is pointed out in Question 3 above, both the victimSystemType and the affectedCarrierFreqCombList fields will not appear for the UL CA combination for which there is no problem any longer.
For this reason, we believe that the only valid option is d).

	Qualcomm
	d
	If IDC problem is no longer detected by the UE, UE can send the empty InDeviceCoexIndication-r11 message to eNB.  All the entries are omitted in the InDeviceCoexIndication-r11 message  to notify network that IDC issue is no longer seen.
InDeviceCoexIndication-r11 ::=		SEQUENCE {
	criticalExtensions					CHOICE {
		c1									CHOICE {
			inDeviceCoexIndication-r11				InDeviceCoexIndication-r11-IEs,
			spare3 NULL, spare2 NULL, spare1 NULL
		},
		criticalExtensionsFuture			SEQUENCE {}
	}
}

InDeviceCoexIndication-r11-IEs ::=	SEQUENCE {
	affectedCarrierFreqList-r11			AffectedCarrierFreqList-r11					OPTIONAL,
	tdm-AssistanceInfo-r11				TDM-AssistanceInfo-r11						OPTIONAL,
	lateNonCriticalExtension			OCTET STRING								OPTIONAL,
	nonCriticalExtension				InDeviceCoexIndication-v11d0-IEs			OPTIONAL
}


	Intel
	d
	Our understanding is that according to the procedure in TS 36.331 subclause 5.6.9.3, UE shall send an empty message (which means that InDeviceCoexIndication-v11d0-IEs are absent)

	HW
	d
	We share the same view with all other companies that UE shall send an empty message, i.e. all entries within InDeviceCoexIndication-v11d0-IEs are omitted if the UE no longer experiences IDC problem.  

	NTT DOCOMO
	d
	We recall that the original intention to add NOTE2 was to clarify that UE sends an empty message.



Conclusions: If the UE is no longer experiencing UL CA IDC problems it shall send empty InDeviceCoexIndication-r11 message with omitted InDeviceCoexIndcation- 11d0-IEs. 
If there is a number of interpretations for Question 3, structural conditioning in the eNB for reading appropriate meaning of the assistance information for different UEs’ strategies may be mutually exclusive. 

Question 4: Do companies see a need to unify the UE behavior to announce it is no longer experiencing UL CA IDC problems?

	Company
	Interpretation: Yes/No
	Comments

	Nokia, Nokia Shanghai Bell 
	Yes 
	We think clear UE behaviour should result from procedural steps on detecting IDC problems due to UL CA, e.g. at least NOTE 1 of 5.6.9.3 and NOTE 2 of 5.6.9.3 should become a normative UE behaviour 

	Ericsson
	No
	As highlighted in our answer to question 3, we believe that the normative text in section 5.6.9.3 is already capturing the UE behaviour. The NOTE 1 and the NOTE 2 do not add anything special to what already captured in normative text in 5.6.9.2 and 5.6.9.3, e.g. by following existing normative text, the UE will end up anyhow sending an empty message when there are no carriers left still experiencing IDC issues.

	Qualcomm
	No
	Current specification allows UE to send empty IDC message to notify that the IDC problem is no longer seen.


	Intel
	No
	As from our previous answers, we think the current specification is clear. We don’t have a strong view on whether to make Note 1 and 2 of subclause 5.6.9.3 as normative UE behaviour.

	HW
	No
	We also think current specification is already clear. We don’t think we need to make NOTE1 and NOTE2 of section 5.6.9.3 to become a normative UE behaviour. 

	NTT DOCOMO
	No
	We also think that the current specification is enough.



Conclusions: There is converged understanding on expected UE behaviour for handling UL CA IDC problems and no need for specification clarification was identified.

3	Conclusion
Based on the input from companies, the following conclusions have been reached:
Conclusion 1: The UE is not allowed to include only non-serving frequencies InDeviceCoexIndication. It sets always the complete assistance information, i.e. complete set of frequencies affected by IDC problems.
Conclusion 2: The UE-generated affectedCarrierFreqCombList IE does not link its validity to the time of current UL CA configuration, but to actual IDC problem for the configured measurement object.
Conclusion 3: If the UE is no longer experiencing UL CA IDC problems it shall send empty InDeviceCoexIndication-r11 message with omitted InDeviceCoexIndcation- 11d0-IEs.
Conclusion 4:  There is converged understanding on expected UE behaviour for handling UL CA IDC problems and no need for specification clarification was identified.
Proposal: Capture the conclusions in RAN2#100 report as a common understanding on expected UE behaviour for UL CA IDC problems.
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