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1 Introduction

In previous RAN2 and RAN3 meetings, whether to use Allowed NSSAI or RFSP mechanisms to configure dedicated frequency priority has been intensively discussed but not concluded. No matter which option is adopted, we think there is one common issue regarding to both Allowed NSSAI and RFSP based solutions i.e. how to configure the dedicated frequency priority in gNB and more specifically how to control the validity area of dedicated frequency priority to the UE.

In RAN2#101[1], the following agreements are reached.

Agreements

1
Working assumption from RAN2#99 is confirmed ("For needs of slicing, appropriate configuration of the dedicated priorities provided from the gNB can be used to control the frequency on which the UE camps. (i.e. reuse of same mechanism as in LTE). ")

2
No additional mechanisms for frequency prioritisation with respect to slicing will be specified for Rel-15

It can be observed that RAN2 expect RAN3 and SA2 to provide appropriate configuration of dedicated priorities.  In this contribution, we discuss the issue to configure dedicated frequency priority and provide our proposal.  A TP to TS 38.300 is also provided.
2 Discussions and Proposals
In LTE, dedicated frequency priority is configured in idleModeMobilityControlInfo within RRCConnectionRelease message in TS 36.331 as follows.
IdleModeMobilityControlInfo ::=

SEQUENCE {


freqPriorityListEUTRA



FreqPriorityListEUTRA


OPTIONAL,

-- Need ON


freqPriorityListGERAN



FreqsPriorityListGERAN


OPTIONAL,

-- Need ON


freqPriorityListUTRA-FDD


FreqPriorityListUTRA-FDD

OPTIONAL,

-- Need ON


freqPriorityListUTRA-TDD


FreqPriorityListUTRA-TDD

OPTIONAL,

-- Need ON


bandClassPriorityListHRPD


BandClassPriorityListHRPD

OPTIONAL,

-- Need ON


bandClassPriorityList1XRTT


BandClassPriorityList1XRTT

OPTIONAL,

-- Need ON


t320







ENUMERATED {












min5, min10, min20, min30, min60, min120, min180,












spare1}





OPTIONAL,

-- Need OR


...,


[[
freqPriorityListExtEUTRA-r12

FreqPriorityListExtEUTRA-r12

OPTIONAL

-- Need ON


]],


[[
freqPriorityListEUTRA-v1310


FreqPriorityListEUTRA-v1310


OPTIONAL,

-- Need ON



freqPriorityListExtEUTRA-v1310

FreqPriorityListExtEUTRA-v1310

OPTIONAL

-- Need ON


]]

}

T320 is introduced as validity timer which means dedicated frequency priority will be discarded if timer expires.  Before T320 expires, upon inter-RAT cell reselection, the dedicated frequency priority can be inherited but this is not supported in case of inter-frequency cell reselection.  The UE can read the system information to acquire frequency priority.
Observation 1 In LTE, eNB configured dedicated frequency priority for the UE is not inherited in case of inter-frequency cell reselection.

The mechanism in LTE is ok if service or slice-based cell reselection is not supported.  However, in terms of slicing for NR, if gNB configured dedicated frequency priority related to slicing is discarded upon cell reselection, as in system information it is not agreed to broadcast anything about mapping between slice and frequency, UE will not be able to perform cell reselection for slicing unless UE enter RRC_Connected state to get the dedicated frequency priority.  From UE perspective, it is a disaster if it has to enter RRC_Connected state to get the dedicated frequency priority for slicing and we think this should be avoided.  For idle and inactive state UE, if the dedicated frequency priority is not configured per registration area (RA) i.e. TA list, idle and inactive state UEs may have to enter RRC connected state to get the dedicated frequency priority during cell reselection and this is not acceptable considering signalling overhead and power consumption.

Observation 2 In NR case, unlike LTE case, if area validity is in cell level for idle/inactive mode UEs which means dedicated frequency priority is invalid after cell reselection, to support slice based cell reselection, UE has to enter connected state to obtain the dedicated frequency priority which would cause signalling overhead and unnecessary power consumption.
In order to support slice-based cell reselection in NR, there can be two alternatives.

Alternative 1: To rely on system information extension.

In this alternative, each gNB broadcast the mapping between frequencies and slices.  With this option, UE can perform inter-frequency cell reselection depending on which slice it will initiate data service.  However, Alternative 1 is conflict with RAN2 agreement that “No additional mechanisms for frequency prioritisation with respect to slicing will be specified for Rel-15”.
Observation 3 Alternative 1 is conflict with RAN2 agreement that “No additional mechanisms for frequency prioritisation with respect to slicing will be specified for Rel-15”.
Alternative 2: To rely on network entities including gNB, AMF and UDM.

In this alternative, as network entities know the registered slices and also on which frequencies the slices are supported, network side is able to determine the prioritized frequencies for a certain UE.  We think this can be done either by providing Allowed NSSAI to gNB or RFSP.  No matter which option is adopted, we think network should ensure that the configured dedicated frequency priority is valid in a certain area larger than serving cell and its neighbour cells, for example, the configured dedicated frequency priority is valid within TA or even RA (i.e. list of TAs the UE has registered).  Therefore, we propose RAN3 to discuss and confirm that network side can configure TA level dedicated frequency priority for slicing-based cell re-selection.  In this way, state transition to RRC_Connected to get dedicated frequency priority can be avoided.
Observation 4 The gNB, with assistance from AMF, is able to configure the dedicated priority in RA level and then the concern of frequent signalling for state transition can be solved.
Since Alternative 1 is conflict with RAN2 agreements and Alternative 2 can solve the issue, we prefer Alternative 2.  RAN3 can make decision as Alternative 2 is mainly network issue.
Proposal 1 RAN3 to discuss and agree that network can configure dedicated frequency priority at RA level, in order to avoid frequent state transition to configure dedicated frequency priority.
3 Proposed CR to TS 38.300

The Proposed CR to 17.3.1 of TS 38.300 is as follows,
Support for UE associating with multiple network slices simultaneously
· In case a UE is associated with multiple slices simultaneously, only one signalling connection is maintained and for intra-frequency cell reselection, the UE always tries to camp on the best cell. For inter-frequency cell reselection, dedicated priorities can be used to control the frequency on which the UE camps.
· Dedicated frequency priority is assumed not per per-cell but per registration area so that idle and inactive UEs don’t have to enter RRC connected state within the RA to configure dedicated frequency priority.
Proposal 2 RAN3 to agree the above proposed TP to 38.300.

4 Conclusion

In this contribution, we discuss the validity area of dedicated frequency priority which is a common issue for both Allowed NSSAI and RFSP and we have the following observations and proposals.
Observation 1 In LTE, eNB configured dedicated frequency priority for the UE is not inherited in case of inter-frequency cell reselection.

Observation 2 In NR case, unlike LTE case, if area validity is in cell level for idle/inactive mode UEs which means dedicated frequency priority is invalid after cell reselection, to support slice-based cell reselection, UE has to enter connected state to obtain the dedicated frequency priority which would cause signalling overhead and unnecessary power consumption.
Observation 3 Alternative 1 is conflict with RAN2 agreement that “No additional mechanisms for frequency prioritisation with respect to slicing will be specified for Rel-15”.
Observation 4 The gNB, with assistance from AMF, is able to configure the dedicated priority in RA level and then the concern of frequent signalling for state transition can be solved.
Proposal 1 RAN3 to discuss and agree that network can configure dedicated frequency priority at RA level, in order to avoid frequent state transition to configure dedicated frequency priority.

Proposal 2 RAN3 to agree the above proposed TP to 38.300.
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