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1
Introduction
RAN2#77bis received a LS from CT1 (R2-121063 ”LS on RR failures and network reselection”).  In this document we provide a short analysis of the problem described solutions and provide our view how the issue should be progressed. 

2
Discussion
2.1
Problem
In the LS, CT1 highlighted an issue with the current specification that UEs subjected to ACB or RRCConnectionReject may not receive service from the network even if other frequencies/RATs may be available in some network deployments.  This is because that NAS retry counter is not incremented for either of these cases and UE simply stays stuck on the carrier until the connection is again allowed unless UE physically moves out of the problematic area.  And this may not always be the optimal solution especially when other frequencies/RATs may be available and not overloaded.

Observation: It seems that in some network deployments it is difficult to overcome the problem with existing mechanisms
Naturally one would first consider that one should utilize RRCConnectionRelease procedure with redirection, but this would require eNB to acquire UE capabilities from MME or to request UE capabilities from UE before it can perform such a connection release. This would just make the problem more severe as it seems that the problem we are trying to handle is in fact in the network overload. 

Proposal 1: In order to avoid unnecessary load to the network the solution should be such that it does not require network to fetch UE capabilities
2.2
Solutions
2.2.1
CT1 solution

CT1 is considering incrementing the access count for every RRCConnectionReject such that the UE can reselect another RAT/PLMN after 5 retries.  This allows the UE to move to another RAT/PLMN on receipt of repeated RRCConnectionReject from the network.  However, currently, AS provides the same indication for both ACB and Reject even though 24.301 explicitly mentions different indications. Thus based on this the CT1 solution would require RAN2 to differentiate the different RRC connect failure in order for CT1 to be able to have different handling for ACB and RRCConnectionReject. 
When one considers the CT1 solution carefully it does not seem to be very user friendly solution as a such as it would require UE to wait for 5 consecutive RRCConnectionReject messages i.e. e.g. 5 times TAU retries/ATTACH retries which would lead to at minimum to 50 second time (due to NAS retry timers) when UE would be out of service.

Observation: CT1 solution would lead to considerable out of service time.

2.2.2
RRC Connection Reject 
Based on proposal 1 it seems that one would need to consider solution either based on broadcast solution (preventing all UE accesses) or dedicated message handling that would then be basically RRCConnectionReject which is only message that can be sent to UE without security activated and having UE context in the eNB. 

Proposal 2: Consider solution to be based on RRCConnectionReject message transmission to the UE

As the intention is to “move” UE out of problematic frequency it seems rather simple to just to indicate to UE a “command” indicating that current frequency is not suitable anymore for camping. Problem with this approach could be considered to be that UE is not then able to use such a carrier frequency at all e.g. even for emergency services. Thus it may be more appropriate to consider solution that just degrades the priority of current carrier to be lower e.g. simply indication to UE that current frequency is to be considered lowest priority from this point on.

Thus it seems appropriate to have an indication in the RRCConnectionReject to make UE to consider existing carrier frequency to be lowest one.
Proposal 3: have an indication in the RRCConnectionReject to make UE to consider existing carrier frequency to be lowest.
Due to NW architecture it may be that all the carrier frequencies of the operator are served by single MME – If so then it seems to make sense to immediately indicate multiple carrier frequencies in RRCConnectionReject which should be considered as lowest priority. But one should also consider that RRCConnectionReject (CCCH) is size limited and indicating multiple ARFCN in this message does not seem preferable. But it seems that in most use cases just to deprioritize whole RAT would be sufficient. Of course one could also consider that just to deprioritize current frequency would be sufficient as NW could just resend RRCConnectionReject in case UE tries to establish connection on another EUTRA carrier. 

Proposal 4: Consider also to be able to depriortize all the frequencies of one RAT

But in case NW indicates UE to deprioritize a carrier/RAT – How long one want to deprioritize? One could consider configurable timer or using 36.304 regularly used fixed timer of 300 seconds to limit retries to access EUTRA carrier to every 5 minutes. Probably it would best to leave some configurability for the network in order to control for how long a frequency/RAT would be deprioritized. But it seems unlikely that one would ban the frequency/RAT for longer than 30 minutes. Thus we propose to have deprioritization time configurable up to 30 minutes.
Proposal 5: Add configurable timer for how long UE deprioritizes carrier/RAT 
3
Conclusion
In this paper we analysed the CT1 described problem and their solution proposal. We concluded that CT1 proposed solution is not satisfactory and instead we propose following:
Proposal 1: In order to avoid unnecessary load to the network the solution should be such that it does not require network to fetch UE capabilities
Proposal 2: Consider solution to be based on RRCConnectionReject message transmission to the UE

Proposal 3: have an indication in the RRCConnectionReject to make UE to consider existing carrier frequency to be lowest.
Proposal 4: Consider also to be able to depriortize all the frequencies of one RAT

Proposal 5: Add configurable timer for how long UE deprioritizes carrier/RAT 
Based on these proposals one can find a TP below to see how these proposals could be realized in 36.331 and 36.304
Beginning of Text Proposal for 36.304
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 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. If UE is in camped on any cell state, UE shall only apply the priorities provided by system information from current cell, and the UE preserves priorities provided by dedicated signalling unless specified otherwise. When the UE in camped normally state, has only dedicated priorities other than for the current frequency, the UE shall consider the current frequency to be the lowest priority frequency (i.e. lower than the eight network configured values). While the UE is camped on a suitable CSG cell, the UE shall always consider the current frequency to be the highest priority frequency (i.e. higher than the eight network configured values), irrespective of any other priority value allocated to this frequency. In case UE receives RRCConnectionReject with deprioritize IE UE shall consider current carrier frequency or all the frequencies of EUTRAN to be lowest priority (i.e. lower than the eight network configured values) for the duration of t322 irrespective of any other signalled reselection priorities. The UE shall delete priorities provided by dedicated signalling when:

· the UE enters RRC_CONNECTED state; or

· the optional validity time of dedicated priorities (T320) expires; or

· a PLMN selection is performed on request by NAS [5].

NOTE:
Equal priorities between RATs are not supported.

The UE shall only perform cell reselection evaluation for E-UTRAN frequencies and inter-RAT frequencies that are given in system information and for which the UE has a priority provided.

The UE shall not consider any black listed cells as candidate for cell reselection.

The UE shall inherit the priorities provided by dedicated signalling and the remaining validity time (i.e., T320 in E-UTRA, T322 in UTRA and T3230 in GERAN), if configured, at inter-RAT cell (re)selection.

NOTE:
The network may assign dedicated cell reselection priorities for frequencies not configured by system information.

End of Text Proposal for 36.331
–
RRCConnectionReject
The RRCConnectionReject message is used to reject the RRC connection establishment.

Signalling radio bearer: SRB0

RLC-SAP: TM

Logical channel: CCCH

Direction: E‑UTRAN to UE

RRCConnectionReject message
-- ASN1START

RRCConnectionReject ::=



SEQUENCE {


criticalExtensions




CHOICE {



c1








CHOICE {




rrcConnectionReject-r8



RRCConnectionReject-r8-IEs,




spare3 NULL, spare2 NULL, spare1 NULL



},



criticalExtensionsFuture


SEQUENCE {}


}

}

RRCConnectionReject-r8-IEs ::=

SEQUENCE {


waitTime






INTEGER (1..16),


nonCriticalExtension



RRCConnectionReject-v8a0-IEs

OPTIONAL

}

RRCConnectionReject-v8a0-IEs ::= SEQUENCE {


lateNonCriticalExtension


OCTET STRING





OPTIONAL,
-- Need OP


nonCriticalExtension



RRCConnectionReject-v1020-IEs

OPTIONAL

}

RRCConnectionReject-v1020-IEs ::=
SEQUENCE {


extendedWaitTime-r10



INTEGER (1..1800)

OPTIONAL,
-- Need ON


nonCriticalExtension


RRCConnectionReject-v11XX-IEs



OPTIONAL

}

RRCConnectionReject-v11XX-IEs ::=
SEQUENCE {


deprioritize-r11



ENUMERATED {frequency, eutran}
OPTIONAL,   -- Need ON

t322






ENUMERATED {min2, min5, min10, min15,  min20, min25, min30, spare1}


 OPTIONAL,
-- Cond deprioritization

nonCriticalExtension


SEQUENCE {}



OPTIONAL
-- Need OP

}

-- ASN1STOP

	RRCConnectionReject field descriptions

	extendedWaitTime

Value in seconds for the wait time for Delay Tolerant access requests.

	waitTime

Wait time value in seconds.

	deprioritize
Indicates if UE shall deprioritize current frequency or all the EUTRAN frequencies [36.304].

	t322
Timer T322 as described in section 7.3. Value minN corresponds to N minutes.


	Conditional presence
	Explanation

	deprioritization
	This field is mandatory present, if deprioritize is present; otherwise it is not present.


Beginning of Text Proposal

7.3
Timers (Informative)

	Timer
	Start
	Stop
	At expiry

	T300

	Transmission of RRCConnectionRequest 
	Reception of RRCConnectionSetup or RRCConnectionReject message, cell re-selection and upon abortion of connection establishment by upper layers
	Perform the actions as specified in 5.3.3.6

	T301
	Transmission of RRCConnectionReestabilshmentRequest
	Reception of RRCConnectionReestablishment or RRCConnectionReestablishmentReject message as well as when the selected cell becomes unsuitable
	Go to RRC_IDLE

	T302
	Reception of RRCConnectionReject while performing RRC connection establishment
	Upon entering RRC_CONNECTED and upon cell re-selection
	Inform upper layers about barring alleviation as specified in 5.3.3.7

	T303
	Access barred while performing RRC connection establishment for mobile originating calls
	Upon entering RRC_CONNECTED and upon cell re-selection
	Inform upper layers about barring alleviation as specified in 5.3.3.7

	T304
	Reception of RRCConnectionReconfiguration message including the MobilityControl Info or

reception of MobilityFromEUTRACommand message including CellChangeOrder
	Criterion for successful completion of handover to EUTRA or cell change order is met (the criterion is specified in the target RAT in case of inter-RAT)
	In case of cell change order from E-UTRA or intra E-UTRA handover, initiate the RRC connection re-establishment procedure; In case of handover to E-UTRA, perform the actions defined in the specifications applicable for the source RAT.

	T305
	Access barred while performing RRC connection establishment for mobile originating signalling
	Upon entering RRC_CONNECTED and upon cell re-selection 
	Inform upper layers about barring alleviation as specified in 5.3.3.7

	T306
	Access barred while performing RRC connection establishment for mobile originating CS fallback.
	Upon entering RRC_CONNECTED and upon cell re-selection
	Inform upper layers about barring alleviation as specified in 5.3.3.7

	T310
	Upon detecting physical layer problems i.e. upon receiving N310 consecutive out-of-sync indications from lower layers
	Upon receiving N311 consecutive in-sync indications from lower layers, upon triggering the handover procedure and upon initiating the connection re-establishment procedure
	If security is not activated: go to RRC_IDLE else: initiate the connection re-establishment procedure 

	T311
	Upon initiating the RRC connection re-establishment procedure
	Selection of a suitable E-UTRA cell or a cell using another RAT.
	Enter RRC_IDLE

	T320
	Upon receiving t320 or upon cell (re)selection to E-UTRA from another RAT with validity time configured for dedicated priorities (in which case the remaining validity time is applied).
	Upon entering RRC_CONNECTED, when PLMN selection is performed on request by NAS, or upon cell (re)selection to another RAT (in which case the timer is carried on to the other RAT).
	Discard the cell reselection priority information provided by dedicated signalling.

	T321
	Upon receiving measConfig including a reportConfig with the purpose set to reportCGI
	Upon acquiring the information needed to set all fields of cellGlobalId for the requested cell, upon receiving measConfig that includes removal of the reportConfig with the purpose set to reportCGI
	Initiate the measurement reporting procedure, stop performing the related measurements and remove the corresponding measId

	T322
	Upon receiving t322 
	
	Stop deprioritization as signalled by dedicated signalling in RRCConnectionReject.

	T330
	Upon receiving LoggedMeasurementConfiguration message
	Upon log volume exceeding the suitable UE memory, upon initiating the release of LoggedMeasurementConfiguration procedure
	Perform the actions specified in 5.6.6.4


End of Text Proposal
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