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[bookmark: _Ref165266342]Introduction
In this contribution, we will discuss the UE behavior on redirection to GERAN.
Discussion
 Issue on redirect to GERAN
According to the procedure of reception of the RRCConnectionRelease by the UE in current TS 36.331 [1], if AS security has not been activated and upper layers indicate that redirect to GERAN or UTRAN without AS security is not allowed, redirection from E-UTRAN to GERAN or UTRAN is prohibited. Under such case, if the NW indicates UE redirect to GERAN or UTRAN, UE shall ignore the content of the RRCConnectionRelease. 
	5.3.8.3	Reception of the RRCConnectionRelease by the UE
The UE shall:
<Irrelevant part is omitted>
1>	if the RRCConnectionRelease message includes redirectedCarrierInfo indicating redirection to geran, utra-FDD, utra-TDD or utra-TDD-r10; or
1>	if the RRCConnectionRelease message includes idleModeMobilityControlInfo including freqPriorityListGERAN or freqPriorityListUTRA-FDD or freqPriorityListUTRA-TDD:
2>	if AS security has not been activated; and
2>	if upper layers indicate that redirect to GERAN or UTRAN without AS security is not allowed (see TS 24.301 [35]):
3>	ignore the content of the RRCConnectionRelease;
3>	perform the actions upon leaving RRC_CONNECTED or RRC_INACTIVE as specified in 5.3.12, with release cause 'other', upon which the procedure ends;
1>	if AS security has not been activated:
2>	ignore the content of redirectedCarrierInfo, if included and indicating redirection to nr;
2>	ignore the content of idleModeMobilityControlInfo, if included and including freqPriorityListNR;
2>	ignore the altFreqPriorities and T323, if included;
2>	if the UE ignores the content of redirectedCarrierInfo or of idleModeMobilityControlInfo, or of altFreqPriorities and T323:
3>	perform the actions upon leaving RRC_CONNECTED as specified in 5.3.12, with release cause 'other', upon which the procedure ends;
<Irrelevant part is omitted>


A similar UE behavior is captured in the procedure reception of the RRCEarlyDataComplete in the specification. However, the behavior of ignoring the content of the RRCEarlyDataComplete is not captured in this procedure.
	5.3.3.4b	Reception of the RRCEarlyDataComplete by the UE
The UE shall:
<Irrelevant part is omitted>
1>	forward the dedicatedInfoNAS, if received, to the upper layers;
1>	reset MAC and release the MAC configuration;
1>	if the RRCEarlyDataComplete message includes redirectedCarrierInfo indicating redirection to geran, utra-FDD or utra-TDD; and
1>	if upper layers indicate that redirect to GERAN or UTRAN without AS security is not allowed:
2>	perform the actions upon leaving RRC_CONNECTED as specified in 5.3.12, with release cause 'other', upon which the procedure ends;
1>	if the RRCEarlyDataComplete message includes idleModeMobilityControlInfo:
2>	store the cell reselection priority information provided by the idleModeMobilityControlInfo;
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;
<Irrelevant part is omitted>


According to the field description of redirectedCarrierInfo, this field is used to redirect UE to an E-UTRA or an inter-RAT carrier frequency by the cell selection in TS 36.304 [2].
	redirectedCarrierInfo
The redirectedCarrierInfo indicates a carrier frequency (downlink for FDD) and is used to redirect the UE to an E‑UTRA or an inter-RAT carrier frequency, by means of the cell selection upon leaving RRC_CONNECTED as specified in TS 36.304 [4]. The value geran can only be included after successful security activation when UE is connected to 5GC.


Furthermore, the description in TS 36.304 is excerpted as follows [2]. As we can see, if the content of redirectedCarrierInfo in RRCEarlyDataComplete is not ignored by UE under the case that NW indicates UE redirect to GERAN or UTRAN and upper layers indicate that redirect to GERAN or UTRAN without AS security is not allowed (i.e., the redir-policy bit is set to "Unsecured redirection to GERAN or UTRAN not allowed"), UE shall follow the indication in redirectedCarrierInfo to perform redirection to GERAN or UTRAN (i.e., select a suitable cell or camp on any suitable cell in GERAN or UTRAN). Therefore, in this way, the redir-policy bit seems useless which is against the intention of the redir-policy bit [3].
	5.2.7	Cell Selection at transition to RRC_IDLE or RRC_INACTIVE state
For NB-IoT cell selection at transition to RRC_IDLE state is defined in clause 5.2.7a.
At reception of RRCConnectionRelease message or RRCEarlyDataComplete message to move the UE into RRC_IDLE or RRC_INACTIVE, UE shall attempt to camp on a suitable cell according to redirectedCarrierInfo, if included in the RRCConnectionRelease message or RRCEarlyDataComplete message. If the UE cannot find a suitable cell, the UE is allowed to camp on any suitable cell of the indicated RAT. If the RRCConnectionRelease message or RRCEarlyDataComplete message does not contain the redirectedCarrierInfo UE shall attempt to select a suitable cell on an EUTRA carrier. If no suitable cell is found according to the above, the UE shall perform a cell selection starting with Stored Information Cell Selection procedure in order to find a suitable cell to camp on.
<Irrelevant part is omitted>


Observation 1: According to the current procedure of reception of the RRCEarlyDataComplete, under the case that NW indicates UE redirect to GERAN or UTRAN and upper layers indicate that redirect to GERAN or UTRAN without AS security is not allowed, UE shall perform redirection to GERAN or UTRAN, which is against the intention of the redir-policy bit.
Based on the above analyses, in order to make UE behavior consistent with the intent of the redir-policy bit, we propose that UE shall ignore the content of redirectedCarrierInfo in RRCEarlyDataComplete if the RRCEarlyDataComplete message includes redirectedCarrierInfo indicating redirection to geran and upper layers indicate that redirect to GERAN or UTRAN without AS security is not allowed. Furthermore, the corresponding CR is presented in R2-2400168 [4].
Proposal 1: UE shall ignore the content of redirectedCarrierInfo in the RRCEarlyDataComplete message if it includes redirectedCarrierInfo indicating redirection to geran , utra-FDD, utra-TDD or utra-TDD-r10 and upper layers indicate that redirect to GERAN or UTRAN without AS security is not allowed.
 Issue on idleModeMobilityControlInfo including freqPriorityListGERAN
A similar problem exists under the case that the NW indicates idleModeMobilityControlInfo including freqPriorityListGERAN. The specific analyses are as follows.
According to the procedure of reception of the RRCConnectionRelease by the UE in current TS 36.331 [1], if AS security has not been activated and upper layers indicate that redirect to GERAN or UTRAN without AS security is not allowed, UE does not apply the cell reselection priorities indicated in idleModeMobilityControlInfo if freqPriorityListGERAN or freqPriorityListUTRA-FDD or freqPriorityListUTRA-TDD is including in this configuration. Under such a case, UE shall ignore the content of the RRCConnectionRelease. 
	5.3.8.3	Reception of the RRCConnectionRelease by the UE
The UE shall:
<Irrelevant part is omitted>
1>	if the RRCConnectionRelease message includes redirectedCarrierInfo indicating redirection to geran, utra-FDD, utra-TDD or utra-TDD-r10; or
1>	if the RRCConnectionRelease message includes idleModeMobilityControlInfo including freqPriorityListGERAN or freqPriorityListUTRA-FDD or freqPriorityListUTRA-TDD:
2>	if AS security has not been activated; and
2>	if upper layers indicate that redirect to GERAN or UTRAN without AS security is not allowed (see TS 24.301 [35]):
3>	ignore the content of the RRCConnectionRelease;
3>	perform the actions upon leaving RRC_CONNECTED or RRC_INACTIVE as specified in 5.3.12, with release cause 'other', upon which the procedure ends;
1>	if AS security has not been activated:
2>	ignore the content of redirectedCarrierInfo, if included and indicating redirection to nr;
2>	ignore the content of idleModeMobilityControlInfo, if included and including freqPriorityListNR;
2>	ignore the altFreqPriorities and T323, if included;
2>	if the UE ignores the content of redirectedCarrierInfo or of idleModeMobilityControlInfo, or of altFreqPriorities and T323:
3>	perform the actions upon leaving RRC_CONNECTED as specified in 5.3.12, with release cause 'other', upon which the procedure ends;
<Irrelevant part is omitted>


A similar UE behavior is captured in the procedure reception of the RRCEarlyDataComplete in the specification. However, according to the current specification, UE applies the cell reselection priority information provided by the idleModeMobilityControlInfo regardless of that AS security has not been activated and upper layers indicate that redirecting to GERAN or UTRAN without AS security is not allowed, the behavior of ignoring the content of idleModeMobilityControlInfo in RRCEarlyDataComplete is not captured in this procedure.
	5.3.3.4b	Reception of the RRCEarlyDataComplete by the UE
The UE shall:
<Irrelevant part is omitted>
1>	forward the dedicatedInfoNAS, if received, to the upper layers;
1>	reset MAC and release the MAC configuration;
1>	if the RRCEarlyDataComplete message includes redirectedCarrierInfo indicating redirection to geran, utra-FDD or utra-TDD; and
1>	if upper layers indicate that redirect to GERAN or UTRAN without AS security is not allowed:
2>	perform the actions upon leaving RRC_CONNECTED as specified in 5.3.12, with release cause 'other', upon which the procedure ends;
1>	if the RRCEarlyDataComplete message includes idleModeMobilityControlInfo:
2>	store the cell reselection priority information provided by the idleModeMobilityControlInfo;
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;
<Irrelevant part is omitted>


Furthermore, the description in TS 36.304 is excerpted as follows [2]. As we can see, if the content of idleModeMobilityControlInfo in RRCEarlyDataComplete is not ignored by UE under the case that NW configures cell reselection frequency priorities in RRCEarlyDataComplete, UE shall apply the cell reselection frequency priorities in idleModeMobilityControlInfo to perform cell reselection. Therefore, in this way, the redir-policy bit seems useless which is against the intention of the redir-policy bit [3].
	5.2.4.1  Reselection priorities handling
Absolute priorities of different E-UTRAN frequencies or inter-RAT frequencies may be provided to the UE in the system information, in the RRCConnectionRelease or RRCEarlyDataComplete message, or by inheriting from another RAT at inter-RAT cell (re)selection. In the case of system information, an E-UTRAN frequency or inter-RAT frequency may be listed without providing a priority (i.e. the field cellReselectionPriority is absent for that frequency). If priorities are provided in dedicated signalling, the UE shall ignore all the priorities provided in system information.<Irrelevant part is omitted>


Observation 2: According to the current procedure of reception of the RRCEarlyDataComplete, under the case that idleModeMobilityControlInfo including freqPriorityListGERAN or freqPriorityListUTRA-FDD or freqPriorityListUTRA-TDD and upper layers indicate that redirect to GERAN or UTRAN without AS security is not allowed, UE shall apply the cell reselection frequency priorities in idleModeMobilityControlInfo, which is against the intention of the redir-policy bit.
Based on the above analyses, in order to make UE behavior consistent with the intent of the redir-policy bit, we propose that UE shall ignore the content idleModeMobilityControlInfo in RRCEarlyDataComplete if the idleModeMobilityControlInfo including freqPriorityListGERAN or freqPriorityListUTRA-FDD or freqPriorityListUTRA-TDD and upper layers indicate that redirect to GERAN or UTRAN without AS security is not allowed. Furthermore, the corresponding CR is presented in R2-2400168 [4].
Proposal 2: UE shall ignore the content of idleModeMobilityControlInfo in the RRCEarlyDataComplete message if it includes idleModeMobilityControlInfo including freqPriorityListGERAN or freqPriorityListUTRA-FDD or freqPriorityListUTRA-TDD and upper layers indicate that redirect to GERAN or UTRAN without AS security is not allowed.
If both proposal 1 and proposal 2 are agreed, it is suggested to adopt the corresponding CR in R2-2400168.
Proposal 3: If P1 and P2 are agreed, RAN2 to adopt the corresponding CR in R2-2400168.
Conclusions
[bookmark: _Toc502437832]Based on the analyses given above, we have the following observations and proposals:
Observation 1: According to the current procedure of reception of the RRCEarlyDataComplete, under the case that NW indicates UE redirect to GERAN or UTRAN and upper layers indicate that redirect to GERAN or UTRAN without AS security is not allowed, UE shall perform redirection to GERAN or UTRAN, which is against the intention of the redir-policy bit.
Observation 2: According to the current procedure of reception of the RRCEarlyDataComplete, under the case that idleModeMobilityControlInfo including freqPriorityListGERAN or freqPriorityListUTRA-FDD or freqPriorityListUTRA-TDD and upper layers indicate that redirect to GERAN or UTRAN without AS security is not allowed, UE shall apply the cell reselection frequency priorities in idleModeMobilityControlInfo, which is against the intention of the redir-policy bit.
Proposal 1: UE shall ignore the content of redirectedCarrierInfo in the RRCEarlyDataComplete message if it includes redirectedCarrierInfo indicating redirection to geran , utra-FDD, utra-TDD or utra-TDD-r10 and upper layers indicate that redirect to GERAN or UTRAN without AS security is not allowed.
Proposal 2: UE shall ignore the content of idleModeMobilityControlInfo in the RRCEarlyDataComplete message if it includes idleModeMobilityControlInfo including freqPriorityListGERAN or freqPriorityListUTRA-FDD or freqPriorityListUTRA-TDD and upper layers indicate that redirect to GERAN or UTRAN without AS security is not allowed.
Proposal 3: If P1 and P2 are agreed, RAN2 to adopt the corresponding CR in R2-2400168.
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