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1. Introduction
According to R16 NAS specification TS 24.501, if the UE in RRC_INACTIVE performs inter-RAT cell (re)selection (such as from E-UTRA-5GC to NR-5GC, or vice versa), the UE shall initiate the registration procedure. However, based on the current R16 TS 36.331/38.331, AS layer does not indicate explicit inter-RAT cell (re)selection to NAS layer. This contribution tend to fix this issue and propose the corresponding two TPs for LTE and NR respectively.
2. Discussion
According to the clause 5.3.1.4 and clause 5.5.1.3.2 of TS 24.501 v16.6.0, if the UE in RRC_INACTIVE performs inter-RAT cell (re)selection (such as from E-UTRA-5GC to NR-5GC, or vice versa), the UE shall initiate the registration procedure.
	5.3.1.4	5GMM-CONNECTED mode with RRC inactive indication
<omitted>
If the UE in 5GMM-CONNECTED mode with RRC inactive indication receives an indication from the lower layers about the cell (re-)selection to different RAT that the UE supports, the UE shall initiate the registration procedure for mobility or periodic registration update used for mobility (i.e. the 5GS registration type IE set to "mobility registration updating" in the REGISTRATION REQUEST message) as specified in subclause 5.5.1.3.2.



	[bookmark: _Toc51943798][bookmark: _Toc45286808][bookmark: _Toc36657144][bookmark: _Toc36212967][bookmark: _Toc27746785][bookmark: _Toc20232683]5.5.1.3.2 Mobility and periodic registration update initiation
The UE in state 5GMM-REGISTERED shall initiate the registration procedure for mobility and periodic registration update by sending a REGISTRATION REQUEST message to the AMF,
[bookmark: OLE_LINK2]<omitted>
zd) when the UE in 5GMM-CONNECTED mode with RRC inactive indication enters a new cell with different RAT in current TAI list or not in current TAI list.


In the clause 5.3.17.3 of TS 36.331, when the UE in RRC_INACTIVE reselects to an inter-RAT cell, e.g. from E-UTRA-5GC to NR-5GC, the UE shall perform the actions upon leaving RRC_INACTIVE, and indicates a release cause ‘other’ to upper layers.
	Upon reselecting to an inter-RAT cell or to another CN type, the UE shall:
1> perform the actions upon leaving RRC_INACTIVE as specified in 5.3.12, with release cause 'other'.


However, there are many cases where the release cause is ‘other’ as specified in TS 36.331, for example, the AS security is not activated, the UE reselects to an inter-RAT cell or to another CN type, the integrity protection check of the RRCConnectionResume message fails, or upper layers indicate that redirect to GERAN without AS security is not allowed, etc. Accordingly, the NAS cannot distinguish if the RRC release is triggered by inter-RAT cell reselection when UE is in RRC_INACTIVE and thus the above NAS specification of ”if the UE in RRC_INACTIVE performs inter-RAT cell reselection from E-UTRA-5GC to NR-5GC, the UE shall initiate the registration procedure” is actually not supported by AS layer at present. 
The same issue exists when the UE enter RRC_INACTIVE for the first time and an inter-RAT cell is selected as follows. In this case, the NAS layer in the UE is also indicated “release cause 'other' ” by AS layer, and thus cannot identify this case of “inter-RAT cell selection”.
	5.3.8.7	UE actions upon entering RRC_INACTIVE
<omitted>
Upon selecting to an inter-RAT cell or switching to another CN type, the UE shall:
1> perform the actions upon leaving RRC_INACTIVE as specified in 5.3.12, with release cause 'other';


Observation 1: the R16 NAS specification of “if the UE in RRC_INACTIVE performs inter-RAT cell (re)selection from E-UTRA-5GC to NR-5GC, the UE shall initiate the registration procedure” is actually not supported by AS layer at present.
To enable the NAS specification of ”if the UE in RRC_INACTIVE performs inter-RAT cell (re)selection from E-UTRA-5GC to NR-5GC, the UE shall initiate the registration procedure”, a new RRC release cause needs to be added to identify this case of “inter-RAT cell (re)selection”, so that NAS can initiate the registration procedure correspondingly.
Proposal 1: add a new RRC release cause to identify this case of “inter-RAT cell (re)selection” in R16 TS 36.331.
In addition, the above similar issues also exist in TS 38.331. In the clause 5.3.13.12 of TS 38.331, when the UE in RRC_INACTIVE reselects to an inter-RAT cell, e.g. from to NR-5GC to E-UTRA-5GC, the UE shall perform the actions upon going to RRC_IDLE, and indicates a release cause ‘other’ to upper layers
	Upon reselecting to an inter-RAT cell, the UE shall:
1> perform the actions upon going to RRC_IDLE as specified in 5.3.11, with release cause 'other'.


However, there are many cases where the release cause is ‘other’ as specified in TS 38.331, for example, the AS security is not activated, the UE performs inter-RAT cell reselection in RRC_INACTIVE, or the UE in RRC_INACTIVE state fails to find a suitable cell and camps on the acceptable cell, etc. Accordingly, the NAS cannot distinguish if the RRC release is triggered by inter-RAT cell reselection when UE is in RRC_INACTIVE and thus the above NAS specification of ”if the UE in RRC_INACTIVE performs inter-RAT cell reselection from NR-5GC to E-UTRA-5GC, the UE shall initiate the registration procedure” is actually not supported by AS layer at present.
The same issue exists when the UE enter RRC_INACTIVE for the first time and perform cell selection. In the current specification as follows, the inter-RAT cell selection is missing, and thus NAS layer in the UE cannot identify this case of “inter-RAT cell selection”.
	5.3.8.3	Reception of the RRCRelease by the UE
<omitted>
1>	if the RRCRelease includes suspendConfig:
<omitted>
2>	indicate the suspension of the RRC connection to upper layers;
2>	enter RRC_INACTIVE and perform cell selection as specified in TS 38.304 [20];
1>	else
2>	perform the actions upon going to RRC_IDLE as specified in 5.3.11, with the release cause 'other'.


Observation 2: the R16 NAS specification of “if the UE in RRC_INACTIVE performs inter-RAT cell (re)selection from NR-5GC to E-UTRA-5GC, the UE shall initiate the registration procedure” is actually not supported by AS layer at present.
To enable the NAS specification of ”if the UE in RRC_INACTIVE performs inter-RAT cell (re)selection from NR-5GC to E-UTRA-5GC, the UE shall initiate the registration procedure”, a new RRC release cause needs to be added to identify this case of “inter-RAT cell (re)selection”, so that NAS can initiate the registration procedure correspondingly.
Proposal 2: add a new RRC release cause to identify this case of “inter-RAT cell (re)selection” in R16 TS 38.331.
3. Conclusion
This paper discusses the issue about whether and how the UE in RRC_INACTIVE performing inter-RAT cell (re)selection can be identified by NAS layer in both TS 36.331 and TS 38.331, and has the following observations and proposals on specification clarifications: 
Observation 1: the R16 NAS specification of “if the UE in RRC_INACTIVE performs inter-RAT cell (re)selection from E-UTRA-5GC to NR-5GC, the UE shall initiate the registration procedure” is actually not supported by AS layer at present.
Observation 2: the R16 NAS specification of “if the UE in RRC_INACTIVE performs inter-RAT cell (re)selection from NR-5GC to E-UTRA-5GC, the UE shall initiate the registration procedure” is actually not supported by AS layer at present.
Proposal 1: add a new RRC release cause to identify this case of “inter-RAT cell (re)selection” in R16 TS 36.331.
[bookmark: _GoBack]Proposal 2: add a new RRC release cause to identify this case of “inter-RAT cell (re)selection” in R16 TS 38.331.
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<omitted>
zd)	when the UE in 5GMM-CONNECTED mode with RRC inactive indication enters a new cell with different RAT in current TAI list or not in current TAI list.



In the clause 5.3.17.3 of TS 36.331, when the UE in RRC_INACTIVE reselects to an inter-RAT cell, the UE shall perform the actions upon leaving RRC_INACTIVE, and indicates a release cause ‘other’ to upper layers.
	Upon reselecting to an inter-RAT cell or to another CN type, the UE shall:
1> perform the actions upon leaving RRC_INACTIVE as specified in 5.3.12, with release cause 'other'.



However, there are many cases where the release cause is ‘other’ as specified in TS 36.331, for example, the AS security is not activated, the UE reselects to an inter-RAT cell or to another CN type, the integrity protection check of the RRCConnectionResume message fails, or upper layers indicate that redirect to GERAN without AS security is not allowed, etc. 
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	Add a new RRC Release cause during inter-RAT cell (re)selection in RRC_INACTIVE state.
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The CR only impact UE behavior and the network does not have to implement it. So, there is no inter-operability issue.
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Upon entering RRC_INACTIVE, the UE shall:
1>	reset MAC and release the default MAC configuration if any;
1>	stop all timers that are running except T302, T309, T320, T323 and T325;
1>	re-establish RLC entities for all SRBs and DRBs;
1>	if the RRCConnectionRelease message is including the waitTime:
2>	start timer T302, with the timer value set according to the waitTime;
2>	inform the upper layer that access barring is applicable for all access categories except categories '0' and '2';
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>	apply the received rrc-InactiveConfig;
1>	if the RRCConnectionRelease message was received in response to an RRCConnectionResumeRequest:
2>	in the stored UE Inactive AS context:
3>	replace the KeNB and KRRCint keys with the current KeNB and KRRCint keys;
3>	replace the C-RNTI with the temporary C-RNTI which the UE has used to receive the RRCConnectionRelease message;
3>	replace the cellIdentity with the cellIdentity of the PCell at the time the UE has received the RRCConnectionRelease message;
3>	replace the previously stored physical cell identity with the physical cell identity of the PCell at the time the UE has received the RRCConnectionRelease message;
1>	else:
2>	store in the UE Inactive AS Context, the current KeNB and KRRCint keys, the ROHC state, the stored QoS flow to DRB mapping rules, the C-RNTI used in the source PCell, the cellIdentity and the physical cell identity of the source PCell, the spCellConfigCommon within ReconfigurationWithSync of the PSCell (if configured), and all other parameters configured;
1>	if the periodic-RNAU-timer is included:
2>	start timer T380, with the timer value set to the periodic-RNAU-timer;
1>	suspend all SRB(s) and DRB(s), except SRB0;
1>	indicate PDCP suspend to lower layers of all DRBs;
1>	indicate the suspension of the RRC connection to upper layers;
1>	enter RRC_INACTIVE and perform procedures as specified in TS 36.304 [4], clause 5.2.7;
Upon selecting to an inter-RAT cell or switching to another CN type, the UE shall:
2> perform the actions upon leaving RRC_INACTIVE as specified in 5.3.12, with release cause 'other';
Upon selecting to an inter-RAT cell, the UE shall:
[bookmark: OLE_LINK4]1>	perform the actions upon leaving RRC_INACTIVE as specified in 5.3.12, with release cause ' inter-RAT cell (re)selection';
NEXT CHANGE
5.3.17.3	Inter RAT cell reselection or CN type change
Upon reselecting to an inter-RAT cell or to another CN type, the UE shall:
1>	perform the actions upon leaving RRC_INACTIVE as specified in 5.3.12, with release cause 'other'.
Upon reselecting to an inter-RAT cell, the UE shall:
[bookmark: OLE_LINK3]1>	perform the actions upon leaving RRC_INACTIVE as specified in 5.3.12, with release cause 'inter-RAT cell (re)selection'.
END OF CHANGE


Text Proposal 2 (TS 38.331)
[bookmark: OLE_LINK59]3GPP TSG-RAN WG2 Meeting #113bis-e	R2-20xxxx
Electronic, April 12 – April 20, 2021
	CR-Form-v12.0

	CHANGE REQUEST

	

	
	38.331
	CR
	
	rev
	-
	Current version:
	16.4.1
	

	

	For HELP on using this form: comprehensive instructions can be found at 
http://www.3gpp.org/Change-Requests.

	



	Proposed change affects:
	UICC apps
	
	ME
	X
	Radio Access Network
	X
	Core Network
	



	

	Title:	
	CR on RRC Release cause for inter-RAT cell (re)selection in RRC_INACTIVE

	
	

	Source to WG:
	Huawei, HiSilicon

	Source to TSG:
	R2

	
	

	Work item code:
	TEI16
	
	Date:
	2021-3-20

	
	
	
	
	

	Category:
	F
	
	Release:
	Rel-16

	
	Use one of the following categories:
F  (correction)
A  (mirror corresponding to a change in an earlier release)
B  (addition of feature), 
C  (functional modification of feature)
D  (editorial modification)
Detailed explanations of the above categories can
be found in 3GPP TR 21.900.
	[bookmark: OLE_LINK1]Use one of the following releases:
Rel-8	(Release 8)
Rel-9	(Release 9)
Rel-10	(Release 10)
Rel-11	(Release 11)
Rel-12	(Release 12)
Rel-13	(Release 13)
Rel-14	(Release 14)
Rel-15	(Release 15)
Rel-16	(Release 16)

	
	

	Reason for change:
	According to the clause 5.3.1.4 and clause 5.5.1.3.2 of TS 24.501, if the UE in RRC_INACTIVE performs inter-RAT cell (re)selection (such as from E-UTRA-5GC to NR-5GC, or vice versa), the UE shall initiate the registration procedure.
	5.3.1.4	5GMM-CONNECTED mode with RRC inactive indication
<omitted>
If the UE in 5GMM-CONNECTED mode with RRC inactive indication receives an indication from the lower layers about the cell (re-)selection to different RAT that the UE supports, the UE shall initiate the registration procedure for mobility or periodic registration update used for mobility (i.e. the 5GS registration type IE set to "mobility registration updating" in the REGISTRATION REQUEST message) as specified in subclause 5.5.1.3.2. 



	5.5.1.3.2 Mobility and periodic registration update initiation
The UE in state 5GMM-REGISTERED shall initiate the registration procedure for mobility and periodic registration update by sending a REGISTRATION REQUEST message to the AMF,
<omitted>
zd)	when the UE in 5GMM-CONNECTED mode with RRC inactive indication enters a new cell with different RAT in current TAI list or not in current TAI list.



In the clause 5.3.13.12 of TS 38.331, when the UE in RRC_INACTIVE reselects to an inter-RAT cell, the UE shall perform the actions upon going to RRC_IDLE, and indicates a release cause ‘other’ to upper layers.
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[bookmark: _Toc53006318][bookmark: _Toc52837678][bookmark: _Toc52836670][bookmark: _Toc46486792][bookmark: _Toc46444031][bookmark: _Toc46439194]5.3.8.3	Reception of the RRCRelease by the UE
The UE shall:
1>	delay the following actions defined in this sub-clause 60 ms from the moment the RRCRelease message was received or optionally when lower layers indicate that the receipt of the RRCRelease message has been successfully acknowledged, whichever is earlier;
1>	stop timer T380, if running;
1>	stop timer T320, if running;
1>	if timer T316 is running;
2>	stop timer T316;
2>	clear the information included in VarRLF-Report, if any;
1>	stop timer T350, if running;
1>	if the AS security is not activated:
2>	ignore any field included in RRCRelease message except waitTime;
2>	perform the actions upon going to RRC_IDLE as specified in 5.3.11 with the release cause 'other' upon which the procedure ends;
1>	if the RRCRelease message includes redirectedCarrierInfo indicating redirection to eutra:
2>	if cnType is included:
3>	after the cell selection, indicate the available CN Type(s) and the received cnType to upper layers;
NOTE 1:	Handling the case if the E-UTRA cell selected after the redirection does not support the core network type specified by the cnType, is up to UE implementation.
2>	if voiceFallbackIndication is included:
3>	consider the RRC connection release was for EPS fallback for IMS voice (see TS 23.502 [43]);
1>	if the RRCRelease message includes the cellReselectionPriorities:
2>	store the cell reselection priority information provided by the cellReselectionPriorities;
2>	if the t320 is included:
3>	start timer T320, with the timer value set according to the value of t320;
1>	else:
2>	apply the cell reselection priority information broadcast in the system information;
1>	if deprioritisationReq is included and the UE supports RRC connection release with deprioritisation:
2>	start or restart timer T325 with the timer value set to the deprioritisationTimer signalled;
2>	store the deprioritisationReq until T325 expiry;
1>	if the RRCRelease includes the measIdleConfig:
2>	if T331 is running:
3> stop timer T331;
3>	perform the actions as specified in 5.7.8.3;
2>	if the measIdleConfig is set to setup:
3>	store the received measIdleDuration in VarMeasIdleConfig;
3>	start timer T331 with the value set to measIdleDuration;
3>	if the measIdleConfig contains measIdleCarrierListNR:
4>	store the received measIdleCarrierListNR in VarMeasIdleConfig;
3>	if the measIdleConfig contains measIdleCarrierListEUTRA:
4>	store the received measIdleCarrierListEUTRA in VarMeasIdleConfig;
3>	if the measIdleConfig contains validityAreaList:
4>	store the received validityAreaList in VarMeasIdleConfig;
1>	if the RRCRelease includes suspendConfig:
2>	apply the received suspendConfig;
2>	remove all the entries within VarConditionalReconfig, if any;
2>	for each measId, if the associated reportConfig has a reportType set to condTriggerConfig:
3>	for the associated reportConfigId:
4>	remove the entry with the matching reportConfigId from the reportConfigList within the VarMeasConfig;
3>	if the associated measObjectId is only associated to a reportConfig with reportType set to condTriggerConfig:
4>	remove the entry with the matching measObjectId from the measObjectList within the VarMeasConfig;
3>	remove the entry with the matching measId from the measIdList within the VarMeasConfig;
2>	reset MAC and release the default MAC Cell Group configuration, if any;
2>	re-establish RLC entities for SRB1;
2>	if the RRCRelease message with suspendConfig was received in response to an RRCResumeRequest or an RRCResumeRequest1:
3>	stop the timer T319 if running;
3>	in the stored UE Inactive AS context:
4>	replace the KgNB and KRRCint keys with the current KgNB and KRRCint keys;
4>	replace the C-RNTI with the temporary C-RNTI in the cell the UE has received the RRCRelease message;
4>	replace the cellIdentity with the cellIdentity of the cell the UE has received the RRCRelease message;
4>	replace the physical cell identity with the physical cell identity of the cell the UE has received the RRCRelease message;
2>	else:
3>	store in the UE Inactive AS Context the current KgNB and KRRCint keys, the ROHC state, the stored QoS flow to DRB mapping rules, the C-RNTI used in the source PCell, the cellIdentity and the physical cell identity of the source PCell, the spCellConfigCommon within ReconfigurationWithSync of the NR PSCell (if configured) and all other parameters configured except for:
-	parameters within ReconfigurationWithSync of the PCell;
-	parameters within ReconfigurationWithSync of the NR PSCell, if configured;
-	parameters within MobilityControlInfoSCG of the E-UTRA PSCell, if configured;
-	servingCellConfigCommonSIB;
NOTE 2:	NR sidelink communication related configurations and logged measurement configuration are not stored as UE Inactive AS Context, when UE enters RRC_INACTIVE.
2>	suspend all SRB(s) and DRB(s), except SRB0;
2>	indicate PDCP suspend to lower layers of all DRBs;
2>	if the t380 is included:
3>	start timer T380, with the timer value set to t380;
2>	if the RRCRelease message is including the waitTime:
3>	start timer T302 with the value set to the waitTime;
3>	inform upper layers that access barring is applicable for all access categories except categories '0' and '2';
2>	if T390 is running:
3>	stop timer T390 for all access categories;
3>	perform the actions as specified in 5.3.14.4;
2>	indicate the suspension of the RRC connection to upper layers;
2>	enter RRC_INACTIVE and perform cell selection as specified in TS 38.304 [20];
2>	upon selecting to an inter-RAT cell, the UE shall:
3>	perform the actions upon going to RRC_IDLE as specified in 5.3.11, with release cause 'inter-RAT cell (re)selection'.
1>	else
2>	perform the actions upon going to RRC_IDLE as specified in 5.3.11, with the release cause 'other'.

NEXT CHANGE

5.3.13.12	Inter RAT cell reselection
Upon reselecting to an inter-RAT cell, the UE shall:
1>	perform the actions upon going to RRC_IDLE as specified in 5.3.11, with release cause 'otherinter-RAT cell (re)selection'.
END OF CHANGE
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