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Introduction
Rel-15 added UAV features to LTE specification while LTE connected to 5GC (also known as eLTE) was also being developed. Since both features were done in parallel, it was never explicitly discussed whether UAV flight path should or should not be provided to network when connected to 5GC. 
Currently (according to TS 36.331), the flag flightPathInfoAvailable is only included by UE connected to EPC. Consequently, an aerial UE using LTE cannot provide planned flight path when connected to 5GC. 
It was an oversight during the eLTE work that the FP availability flag was pushed within the ‘if the UE is connected to EPC’ branch in TS 36.331, which made it not applicable for the case of LTE connected to 5GC. 
Now as NR UAV is being worked on, to keep harmonization, this oversight in LTE should be corrected so that UE flight path can be provided to the network when UE is connected to 5GC regardless of whether it is NR or LTE.

Discussion
Sourcing company brought this issue to NR UAV discussion (see tdoc R2-2300584, section 2.2), where it was discussed as part of post meeting email discussion [Post121][314][UAV] Flight path reporting. 
Relevant portion of the email discussion report is reproduced below for quick reference. Since the relevant proposal is called P2 in Q6 of the email discussion report, comments related to P1 are removed and marked as <<skip>> for brevity. Interested readers can check full email discussion report in R2-2302867, section 2.4, Question 6.

	Question 6: Which of the following proposal(s) do you support?
· P1: flightpath information should be forwarded from source gNB to target gNB during handover.
· P2: flightPathInfoAvailable is added for UAV UE connected to 5GC (this change is in LTE)

	Company
	Supporting proposal(s)
	Comments

	Ericsson
	Supportive 
	Should check with RAN3 on feasibility.

	CATT
	See comments
	From technical point of view, both proposals are reasonable and acceptable. But there is no RAN2 spec impacts from our points of view till now (e.g., for P1 in RAN3 and P2 in SA).

	ZTE
	P1: support
P2: see comments
	<<skip>>
On P2: We may need to firstly clarify whether LTE/5GC is within the scope of UAV WID? If yes, we also agree with P2.

	Xiaomi
	P1 is ok
	<<skip>>
For P2, agree with ZTE.

	Samsung
	Only P1
	<<skip>>
For P2, it seems out of scope this WI.   

	Lenovo
	Both proposals are ok
	We support both proposals technically. But may need to confirm with RAN3

	vivo
	Support P1. 
	<<skip>>
For P2, we think it is reasonable, but it seems not in the WID. 

	LGE
	P1 is ok
	Need to check with RAN3.

	NEC
	Support P1.
	<<skip>>

	Sharp
	P1
	And maybe check with RAN3.

	Apple
	Support P1
	<<skip>>
For P2, we are open for discussion.

	Huawei, HiSilicon
	P1
	<<skip>>
We do not have a strong view on P2.

	Nokia, Nokia Shanghai Bell
	P1
	<<skip>>
P2 is not in scope since it pertains to LTE changes. 
<<skip>>

	CMCC
	Support P1
P2 needs to clarify whether in the R18 scope
	<<skip>>


	InterDigital
	Support P1
	<<skip>>
Open to discuss P2.

	Qualcomm
	Support P1 and P2
	<<skip>>
For P2: It was an oversight during the eLTE (Rel-16) work that the FP flag was pushed within the ‘if the UE is connected to EPC’ branch, which made it not applicable for the case of LTE connected to 5GC. So, we think this should be corrected. There is no impact to any other groups like SA2 or RAN3.
Of course, one could argue about the ‘WI scope’, which is valid. The alternative is to bring an LTE RRC CR as correction, which would anyhow need to be discussed by UAV expects. The change would be very simple for LTE RRC (moving the statement out of EPC only branch to make it common to both EPC and 5GC). Something like below in 5.3.3.4:
2>  if the UE is connected to EPC:
3>  except for NB-IoT:
4>  include the mobilityState and set it to the mobility state (as specified in TS 36.304 [4]) of the UE just prior to entering RRC_CONNECTED state;
4>  if the UE has flight path information available:
5> include flightPathInfoAvailable;
3>  for NB-IoT:
4>  if the UE has radio link failure information available in VarRLF-Report-NB and if the RPLMN is included in plmn-IdentityList stored in VarRLF-Report-NB:
5> include rlf-InfoAvailable;
4>  if the UE has ANR measurements information available in VarANR-MeasReport-NB and if the RPLMN is included in plmn-IdentityList stored in VarANR-MeasReport-NB:
5> include anr-InfoAvailable;
3>  include dcn-ID if a DCN-ID value (see TS 23.401 [41]) is received from upper layers;
2>  else (i.e. the UE is connected to 5GC):
3>  if the UE is a BL UE:
4>  include lte-M;
2>  except for NB-IoT:
3>  if the UE has flight path information available:
4> include flightPathInfoAvailable;
3>  if the UE has radio link failure or handover failure information available in VarRLF-Report and if the RPLMN is included in plmn-IdentityList stored in VarRLF-Report:
4>  include rlf-InfoAvailable;

So, if the common understanding is that the change is needed and beneficial, then we can bring a LTE CR. 

	DOCOMO
	Support P1
	<<skip>>

	DENSO
	P1
	<<skip>>

	China Telecom
	Support P1
	<<skip>>
For P2, we are open to discuss.

	Intel
	P1 and P2	
	Also agree to check with RAN3



As can be seen from above table, there were several voices of support, many ‘open to discuss’, and no explicit opposition other than this issue is outside of the NR WI scope (being an LTE correction). 
During the discussion in NR UAV session, there were several voices of support to enable LTE UAV connected to 5GC to report the flightPathInfoAvailable flag, many ‘open to discuss’, and no explicit opposition other than this is outside the NR WI scope as this is an LTE correction.
Update 36.331 to enable LTE UAV connected to 5GC to report the flightPathInfoAvailable flag.
Next decision to be made is starting from which release this correction is made to TS 36.331. 
[bookmark: _Toc118304807][bookmark: _Toc118316914][bookmark: _Toc118317304][bookmark: _Toc118384898][bookmark: _Toc118385283]Decide starting release for the correction to be applied to TS 36.331.
[bookmark: _Toc481070578][bookmark: _Toc481070693][bookmark: _Toc481070701][bookmark: _Toc481070708][bookmark: _Toc481070725][bookmark: _Toc481071089][bookmark: _Toc481071831][bookmark: _Toc481142048][bookmark: _Toc481753174][bookmark: _Toc481753211][bookmark: _Toc481753228][bookmark: _Toc481753285][bookmark: _Toc494380816]For reference, changes needed (assuming Rel-15) is shown in the appendix. Sourcing company can provide actual CR once RAN2 concludes on above two proposals.

Summary
Based on the above discussion, we propose the following:
Observation 1.	During the discussion in NR UAV session, there were several voices of support to enable LTE UAV connected to 5GC to report the flightPathInfoAvailable flag, many ‘open to discuss’, and no explicit opposition other than this is outside the NR WI scope as this is an LTE correction.
Proposal 1.	Update 36.331 to enable LTE UAV connected to 5GC to report the flightPathInfoAvailable flag.
Proposal 2.	Decide starting release for the correction to be applied to TS 36.331.

For reference, changes needed assuming Rel-15 is shown in the appendix. Sourcing company can provide actual CR once RAN2 concludes on above two proposals.

Appendix: CR for Rel-15
[bookmark: _Hlk142482706]See next page.
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First Change
[bookmark: _Toc20486774][bookmark: _Toc29342066][bookmark: _Toc29343205][bookmark: _Toc36546829][bookmark: _Toc36548221][bookmark: _Toc46447058][bookmark: _Toc52789886][bookmark: _Toc124432227]5.3.3.4	Reception of the RRCConnectionSetup by the UE
NOTE 1:	Prior to this, lower layer signalling is used to allocate a C-RNTI. For further details see TS 36.321 [6];
The UE shall:
1>	if the RRCConnectionSetup is received in response to an RRCConnectionResumeRequest from a suspended RRC connection:
2>	if the UE has initiated UP-EDT:
3>	discard any current AS security context including the KRRCenc key, the KRRCint key, the KUPint key and the KUPenc key;
2>	release all radio resources, including release of the RLC entity, the MAC configuration and the associated PDCP entity for all established or suspended RBs, except for SRB0;
2>	discard the stored UE AS context and resumeIdentity;
2>	if stored, discard the stored nextHopChainingCount;
2>	if stored, discard the stored drb-ContinueROHC;
2>	indicate to upper layers fallback of the RRC connection;
1>	if the RRCConnectionSetup is received in response to an RRCConnectionResumeRequest from RRC_INACTIVE:
2>	stop T380 if running;
2>	discard the stored UE Inactive AS context;
2> release rrc-InactiveConfig, if configured;
2>	discard any current AS security context including the KRRCenc key, the KRRCint key, the KUPint key and the KUPenc key;
2>	release radio resources for all established RBs except SRB0, including release of the RLC entities, of the associated PDCP entities and of SDAP entities;
2>	release the RRC configuration except for the default L1 parameter values, default MAC main configuration and CCCH;
2>	apply the default NR PDCP configuration as specified in TS 38.331 [82], clause 9.2.1.1 for SRB1;
2>	use NR PDCP for all subsequent messages received and sent by the UE via SRB1;
2>	indicate to upper layers fallback of the RRC connection;
1>	perform the radio resource configuration procedure in accordance with the received radioResourceConfigDedicated and as specified in 5.3.10;
[bookmark: OLE_LINK58][bookmark: OLE_LINK63]1>	if stored, discard the cell reselection priority information provided by the idleModeMobilityControlInfo or inherited from another RAT;
1>	if stored, discard the dedicated offset provided by the redirectedCarrierOffsetDedicated;
1>	stop timer T300;
1>	if T302 is running:
2>	stop timer T302;
2>	if the UE is connected to 5GC:
3>	perform the actions as specified in 5.3.16.4;
1>	stop timer T303, if running;
1>	stop timer T305, if running;
1>	stop timer T306, if running;
1>	stop timer T308, if running;
1>	perform the actions as specified in 5.3.3.7;
1>	stop timer T320, if running;
1>	stop timer T350, if running;
1>	perform the actions as specified in 5.6.12.4;
1>	release rclwi-Configuration, if configured, as specified in 5.6.16.2;
1>	stop timer T360, if running;
1>	stop timer T322, if running;
1>	stop timer T331, if running;
[bookmark: _Hlk525732406]1>	if T309 is running:
2>	stop timer T309 for all access categories;
2>	perform the actions as specified in 5.3.16.4.
1>	enter RRC_CONNECTED;
1>	stop the cell re-selection procedure;
1>	consider the current cell to be the PCell;
[bookmark: OLE_LINK64][bookmark: OLE_LINK67]1>	set the content of RRCConnectionSetupComplete message as follows:
2>	if the RRCConnectionSetup is received in response to an RRCConnectionResumeRequest:
3>	if upper layers provide an S-TMSI:
4>	set the s-TMSI to the value received from upper layers;
3>	else if upper layers provide a 5G-S-TMSI:
4>	set the ng-5G-S-TMSI-Bits to ng-5G-S-TMSI with the value received from upper layers;
2>	else if upper layers provide a 5G-S-TMSI:
3>	set the ng-5G-S-TMSI-Bits to ng-5G-S-TMSI-Part2 to the leftmost 8 bits of 5G-S-TMSI received from upper layers;
2>	set the selectedPLMN-Identity to the PLMN selected by upper layers (see TS 23.122 [11], TS 24.301 [35] for E-UTRA/EPC and TS 24.501 [95] for E-UTRA/5GC) from the PLMN(s) included in the plmn-IdentityList in SystemInformationBlockType1 (or SystemInformationBlockType1-NB in NB-IoT);
2>	if upper layers provide the 'Registered MME', include and set the registeredMME as follows:
3>	if the PLMN identity of the 'Registered MME' is different from the PLMN selected by the upper layers:
4>	include the plmnIdentity in the registeredMME and set it to the value of the PLMN identity in the 'Registered MME' received from upper layers;
3>	set the mmegi and the mmec to the value received from upper layers;
2>	if upper layers provided the 'Registered MME':
3>	include and set the gummei-Type to the value provided by the upper layers;
2>	if upper layers provide the 'Registered AMF', include and set the registeredAMF as follows:
3>	if the PLMN identity of the 'Registered AMF' is different from the PLMN selected by the upper layers:
4>	include the plmnIdentity in the registeredAMF and set it to the value of the PLMN identity in the 'Registered AMF' received from upper layers;
3>	set the amf-Identifier to AMF Identifier of the 'Registered AMF' received from upper layers;
2>	if upper layers provided the 'Registered AMF':
3>	include and set the guami-Type to the value provided by the upper layers;
2>	if upper layers provide one or more S-NSSAI (see TS 23.003 [27]):
3>	include the s-NSSAI-list and set the content to the values provided by the upper layers;
2>	if the UE supports CIoT EPS optimisation(s):
3>	include attachWithoutPDN-Connectivity if received from upper layers;
3>	include up-CIoT-EPS-Optimisation if received from upper layers;
3>	except for NB-IoT, include cp-CIoT-EPS-Optimisation if received from upper layers;
2>	if connecting as an RN:
3>	include the rn-SubframeConfigReq;
2>	if the RRCConnectionSetup is received in response to RRCEarlyDataRequest:
3>	set the dedicatedInfoNAS to a zero-length octet string;
2>	else:
3>	set the dedicatedInfoNAS to include the information received from upper layers;
2>	if the UE is connected to EPC:
3>	except for NB-IoT:
4>	if the UE has radio link failure or handover failure information available in VarRLF-Report and if the RPLMN is included in plmn-IdentityList stored in VarRLF-Report:
5>	include rlf-InfoAvailable;
4>	if the UE has MBSFN logged measurements available for E-UTRA and if the RPLMN is included in plmn-IdentityList stored in VarLogMeasReport:
5>	include logMeasAvailableMBSFN;
4>	else if the UE has logged measurements available for E-UTRA and if the RPLMN is included in plmn-IdentityList stored in VarLogMeasReport:
5>	include logMeasAvailable;
5>	if Bluetooth measurement results are included in the logged measurements the UE has available and if the RPLMN is included in plmn-IdentityList stored in VarLogMeasReport:
6>	include logMeasAvailableBT;
5>	if WLAN measurement results are included in the logged measurements the UE has available and if the RPLMN is included in plmn-IdentityList stored in VarLogMeasReport:
6>	include logMeasAvailableWLAN;
4>	if the UE has connection establishment failure information available in VarConnEstFailReport and if the RPLMN is equal to plmn-Identity stored in VarConnEstFailReport:
5>	include connEstFailInfoAvailable;
4>	include the mobilityState and set it to the mobility state (as specified in TS 36.304 [4]) of the UE just prior to entering RRC_CONNECTED state;
4>	if the UE has flight path information available:
5>	include flightPathInfoAvailable;
3>	for NB-IoT:
4>	if the UE supports serving cell idle mode measurements reporting and servingCellMeasInfo is present in SystemInformationBlockType2-NB:
5>	set the measResultServCell to include the measurements of the serving cell;
 NOTE 2:	The UE includes the latest results of the serving cell measurements as used for cell selection/ reselection evaluation, which are performed in accordance with the performance requirements as specified in TS 36.133 [16].
3>	include dcn-ID if a DCN-ID value (see TS 23.401 [41]) is received from upper layers;
2>	except for NB-IoT:
3>	if the UE has flight path information available:
4>	include flightPathInfoAvailable;
3>	if the UE supports storage of mobility history information and the UE has mobility history information available in VarMobilityHistoryReport:
4>	include the mobilityHistoryAvail;
3>	if the SIB2 contains idleModeMeasurements, and the UE has IDLE mode measurement information available in VarMeasIdleReport:
4>	include the idleMeasAvailable;
2>	if UE needs UL gaps during continuous uplink transmission:
3>	include ue-CE-NeedULGaps;
1>	submit the RRCConnectionSetupComplete message to lower layers for transmission;
1>	the procedure ends.

Next Change
[bookmark: _Toc20486814][bookmark: _Toc29342106][bookmark: _Toc29343245][bookmark: _Toc36546869][bookmark: _Toc36548261][bookmark: _Toc46447098][bookmark: _Toc52789926][bookmark: _Toc124432267]5.3.7.5	Reception of the RRCConnectionReestablishment by the UE
NOTE 1:	Prior to this, lower layer signalling is used to allocate a C-RNTI. For further details see TS 36.321 [6];
The UE shall:
1>	stop timer T301;
1>	consider the current cell to be the PCell;
1>	except for a NB-IoT UE for which AS security has not been activated:
2>	if SRB1 was configured with NR PDCP and the UE is connected to EPC:
3>	for SRB1, release the NR PDCP entity and establish an E-UTRA PDCP entity with the current (MCG) security configuration;
NOTE 1a:	The UE applies the LTE ciphering and integrity protection algorithms that are equivalent to the previously configured NR security algorithms.
2>	else:
3>	for SRB1, re-establish the PDCP entity;
2>	re-establish RLC for SRB1;
2>	perform the radio resource configuration procedure in accordance with the received radioResourceConfigDedicated and as specified in 5.3.10;
2>	resume SRB1;
NOTE 2:	E-UTRAN should not transmit any message on SRB1 prior to receiving the RRCConnectionReestablishmentComplete message.
2>	if UE is connected to EPC, update the KeNB key based on the KASME key to which the current KeNB is associated, using the nextHopChainingCount value indicated in the RRCConnectionReestablishment message, as specified in TS 33.401 [32];
2>	else if UE is connected to 5GC, update the KeNB key based on the KAMF key to which the current KeNB is associated, using the nextHopChainingCount value indicated in the RRCConnectionReestablishment message, as specified in TS 33.501 [86];
2>	store the nextHopChainingCount value;
2>	derive the KRRCint key associated with the previously configured integrity algorithm, as specified in TS 33.401 [32];
2>	derive the KRRCenc key and the KUPenc key associated with the previously configured ciphering algorithm, as specified in TS 33.401 [32];
2>	if connected as an RN:
3>	derive the KUPint key associated with the previously configured integrity algorithm, as specified in TS 33.401 [32];
[bookmark: OLE_LINK46][bookmark: OLE_LINK47][bookmark: OLE_LINK40][bookmark: OLE_LINK41]2>	configure lower layers to activate integrity protection using the previously configured algorithm and the KRRCint key immediately, i.e., integrity protection shall be applied to all subsequent messages received and sent by the UE, including the message used to indicate the successful completion of the procedure;
2>	if connected as an RN:
3>	configure lower layers to apply integrity protection using the previously configured algorithm and the KUPint key, for subsequently resumed or subsequently established DRBs that are configured to apply integrity protection, if any;
2>	configure lower layers to apply ciphering using the previously configured algorithm, the KRRCenc key and the KUPenc key immediately, i.e., ciphering shall be applied to all subsequent messages received and sent by the UE, including the message used to indicate the successful completion of the procedure;
2>	if the UE is not a NB-IoT UE:
3>	if the UE is connected to EPC:
4>	set the content of RRCConnectionReestablishmentComplete message as follows:
5>	if the UE has radio link failure or handover failure information available in VarRLF-Report and if the RPLMN is included in plmn-IdentityList stored in VarRLF-Report:
6>	include the rlf-InfoAvailable;
5>	if the UE has MBSFN logged measurements available for E-UTRA and if the RPLMN is included in plmn-IdentityList stored in VarLogMeasReport and if T330 is not running:
6>	include logMeasAvailableMBSFN;
5>	else if the UE has logged measurements available for E-UTRA and if the RPLMN is included in plmn-IdentityList stored in VarLogMeasReport:
6>	include the logMeasAvailable;
6>	if Bluetooth measurement results are included in the logged measurements the UE has available and if the RPLMN is included in plmn-IdentityList stored in VarLogMeasReport:
7>	include the logMeasAvailableBT;
6>	if WLAN measurement results are included in the logged measurements the UE has available and if the RPLMN is included in plmn-IdentityList stored in VarLogMeasReport:
7>	include the logMeasAvailableWLAN;
6>	if the UE has connection establishment failure information available in VarConnEstFailReport and if the RPLMN is equal to plmn-Identity stored in VarConnEstFailReport:
7>	include the connEstFailInfoAvailable;
3>	set the content of RRCConnectionReestablishmentComplete message as follows:
45>	if the UE has flight path information available:
56>	include flightPathInfoAvailable;
3>	perform the measurement related actions as specified in 5.5.6.1;
3>	perform the measurement identity autonomous removal as specified in 5.5.2.2a;
2>	else:
3>	if the UE supports serving cell idle mode measurements reporting and servingCellMeasInfo is present in SystemInformationBlockType2-NB:
4>	set the measResultServCell to include the measurements of the serving cell;
 NOTE 2a:	The UE includes the latest results of the serving cell measurements as used for cell selection/ reselection evaluation, which are performed in accordance with the performance requirements as specified in TS 36.133 [16].
2>	submit the RRCConnectionReestablishmentComplete message to lower layers for transmission;
2>	if SystemInformationBlockType15 is broadcast by the PCell:
3>	if the UE has transmitted an MBMSInterestIndication message during the last 1 second preceding detection of radio link failure:
4>	ensure having a valid version of SystemInformationBlockType15 for the PCell;
4>	determine the set of MBMS frequencies of interest in accordance with 5.8.5.3;
4>	determine the set of MBMS services of interest in accordance with 5.8.5.3a;
4>	initiate transmission of the MBMSInterestIndication message in accordance with 5.8.5.4;
2>	if SystemInformationBlockType18 is broadcast by the PCell; and the UE transmitted a SidelinkUEInformation message indicating a change of sidelink communication related parameters relevant in PCell (i.e. change of commRxInterestedFreq or commTxResourceReq, commTxResourceReqUC if SystemInformationBlockType18 includes commTxResourceUC-ReqAllowed or commTxResourceInfoReqRelay if PCell broadcasts SystemInformationBlockType19 including discConfigRelay) during the last 1 second preceding detection of radio link failure; or
2>	if SystemInformationBlockType19 is broadcast by the PCell; and the UE transmitted a SidelinkUEInformation message indicating a change of sidelink discovery related parameters relevant in PCell (i.e. change of discRxInterest or discTxResourceReq, discTxResourceReqPS if SystemInformationBlockType19 includes discConfigPS or discRxGapReq or discTxGapReq if the UE is configured with gapRequestsAllowedDedicated set to true or if the UE is not configured with gapRequestsAllowedDedicated and SystemInformationBlockType19 includes gapRequestsAllowedCommon) during the last 1 second preceding detection of radio link failure; or
2>	if SystemInformationBlockType21 including sl-V2X-ConfigCommon is broadcast by the PCell; and the UE transmitted a SidelinkUEInformation message indicating a change of V2X sidelink communication related parameters relevant in PCell (i.e. change of v2x-CommRxInterestedFreqList or v2x-CommTxResourceReq) during the last 1 second preceding detection of radio link failure:
3>	initiate transmission of the SidelinkUEInformation message in accordance with 5.10.2.3;
1>	for a NB-IoT UE for which AS security has not been activated:
2>	validate dl-NAS-MAC, as specified in TS 33.401 [32];
2>	if dl-NAS-MAC check fails:
3>	perform the actions upon leaving RRC_CONNECTED as specified in 5.3.12, with release cause 'RRC connection failure', upon which the procedure ends;
2>	except for a UE that only supports the Control Plane CIoT EPS optimisation:
3>	re-establish PDCP for SRB1;
3>	re-establish RLC for SRB1;
2>	re-establish RLC for SRB1bis;
2>	perform the radio resource configuration procedure in accordance with the received radioResourceConfigDedicated and as specified in 5.3.10;
2>	except for a UE that only supports the Control Plane CIoT EPS optimisation:
3>	resume SRB1;
2>	resume SRB1bis;
NOTE 3:	E-UTRAN should not transmit any message on SRB1bis prior to receiving the RRCConnectionReestablishmentComplete message.
2>	if the UE supports serving cell idle mode measurements reporting and servingCellMeasInfo is present in SystemInformationBlockType2-NB:
3>	set the measResultServCell to include the measurements of the serving cell;
 NOTE 4:	The UE includes the latest results of the serving cell measurements as used for cell selection/ reselection evaluation, which are performed in accordance with the performance requirements as specified in TS 36.133 [16].
2>	submit the RRCConnectionReestablishmentComplete message to lower layers for transmission;
1>	the procedure ends;

End of Changes



