
3GPP TSG-RAN WG2 Meeting #101	                                R2-1801826
Athens, Greece, 26th February - 2nd March 2018                 revision R2-1800131

Source:	CATT 
[bookmark: Title]Title:	Cell Reselection Based on Slice Availability
[bookmark: Source]Agenda Item:	10.2.11
[bookmark: DocumentFor]Document for:	Discussion and Decision

Introduction
In RAN2#99 meeting, some agreements have been made on network slice [1], details are as followed:
Agreements:
1	RAN2 understands that a network slice has a RAN part and a CN part. There is no concept of a RAN slice separate from the network slice
2	RAN2 targets that RAN solutions for network slicing should be able to support a large number of slices (e.g. hundreds of slices).
2a: Number of slices supported by UE in parallel is 8.
3	From UE perspective, the UE can be configured to support the requirements of the supported slices (e.g by appropriate configuration of different DRBs of different PDU sessions).
4	For intra-freq cell reselection the UE try to always camp on the best cell.
5	We will not support additional functionality for RACH resource isolation/differentiated treatment for slicing for Rel-15

Working assumption: 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). (To be checked whether the gNB has knowledge of all the slices to which the UE is registered)
FFS: Whether any additional mechanisms are to be introduced for control of the frequency on which the UE camps
In this contribution, the agreements above are the baseline and we’d like to focus on the working assumption and FFS in our discussion.
Discussion
2.1  Cell reselection based on dedicated signalling
The motivation for considering UE slice availability when doing inter-frequency cell reselection is that we may have a potential assumption that all slices are not expected to be available in the whole network, which means the slice available information is frequency specific. SA2 thinks slice availability will be consistent across the UE registration area.
Observation 1: The slice available information is frequency specific across TAs.
In LTE [2], to support radio resource management in E-UTRAN the MME provides the parameter 'Index to RAT/Frequency Selection Priority' (RFSP Index) to an eNodeB across S1. The RFSP Index is mapped by the eNodeB to locally defined configuration in order to apply specific RRM strategies. The RFSP Index is UE specific and applies to all the Radio Bearers. Examples of how this parameter may be used by the E-UTRAN:
-	to derive UE specific cell reselection priorities to control idle mode camping.
-	to decide on redirecting active mode UEs to different frequency layers or RATs.
Observation 2: In LTE, UE specific frequency priority included in the IE idleModeMobilityControlInfo is derived based on the RFSP Index information coming from MME.
The MME receives the subscribed RFSP Index from the HSS (e.g., during the Attach procedure). 
For roaming subscribers the MME may alternatively choose the RFSP Index in use based on the visited network policy, but can take input from the HPLMN into account.
For non-roaming subscribers the MME chooses the RFSP Index in use according to one of the following procedures, depending on operator's configuration:
-	the RFSP Index in use is identical to the subscribed RFSP Index, or
-	the MME chooses the RFSP Index in use based on the subscribed RFSP Index, the locally configured operator's policies and the UE related context information available at the MME, including UE's usage setting and voice domain preference for E-UTRAN, if received during Attach and Tracking Area Update procedures.
Observation 3: In LTE, the MME receives the subscribed RFSP Index from the HSS based on the subscribed information of UE and the MME can choose the RFSP Index in use based on the subscribed RFSP Index, the locally configured operator's policies and the UE related context information available at the MME.
In NR, the UE specific slice subscribed information is stored both in UE and HSS. During the UE initial registering procedure, the AMF will get the UE specific subscribed RFSP Index from the HSS as well as the UE subscribed slice information. 
Observation 4: The AMF can refresh the received UE specific subscribed RFSP Index based on the locally configured operator's policies and the UE subscribed slice information without adding any additional signalling overhead.
Proposal 1:UE specific subscribed RFSP Index based on the locally configured operator's policies and the UE subscribed slice information is sufficient for setting slice based frequency priority in dedicated signalling without adding any additional signalling overhead (i.e. reuse of same mechanism as in LTE).
From the perspective of RAN2, the allowed NSSAIs may not completely show the potential service desire of UE, because such allowed NSSAIs is part of UE subscribed slice type stored in HSS and just reflects the slice supported capability which can be provided to this UE in the current AMF based on the registering request of UE. 
Observation 5: For idle mode UE mobility control, using UE complete subscribed slice type or default high priority slice type stored in HSS rather than the allowed NSSAIs in the current AMF is more reasonable when setting slice based frequency priority in dedicated signalling.
Proposal 2: Make the “working assumption” as “agreement” based on the same mechanism as in LTE.
UE may have some active slice service before getting the RRCConnectionRelease message. If we think the UE have preference on these active slice type, RAN can reset the IE redirectedCarrierInfo or idleModeMobilityControlInfo based on these active slice type and it’s up to RAN implementation to handle this. 
Proposal 3: It’s up to RAN implementation to reset the IE redirectedCarrierInfo or idleModeMobilityControlInfo based on the active slice in the serving cell before UE getting the RRCConnectionRelease message.
2.2  Cell reselection based on broadcasting
Dedicated frequency priority in RRCConnectionRelease message can work well in most of the case for UE idle mode mobility control, but it will be invalid if the timer is overdue. In LTE, the common frequency priority broadcast in the system information will start working as an alternative option if the dedicated frequency priority assigned to UE becomes invalid. Detail description is in Annex [3].
[bookmark: OLE_LINK78][bookmark: OLE_LINK79]Observation 6: In LTE, the common frequency priority broadcast in the system information will start working as an alternative option if the dedicated frequency priority assigned to UE becomes invalid.
In LTE, load balancing is an important aspect for RAN to set UE specific dedicated frequency priority. The situation will be similar in NR. Due to the changeable of the load in different band, the dedicated frequency priority cannot work well for all the time before UE gets the new dedicated frequency priority, so in NR the common frequency priority broadcast in the system information can also work as a supplement like LTE. 
Proposal 4: Like LTE, the common frequency priority broadcast in the system information can be reused in NR.
Conclusion
According to the description above, we’d like to make a conclusion:
Observation 1: The slice available information is frequency specific across TAs.
Observation 2: In LTE, UE specific frequency priority included in the IE idleModeMobilityControlInfo is derived based on the RFSP Index information coming from MME.
Observation 3: In LTE, the MME receives the subscribed RFSP Index from the HSS based on the subscribed information of UE and the MME can choose the RFSP Index in use based on the subscribed RFSP Index, the locally configured operator's policies and the UE related context information available at the MME.
Observation 4: The AMF can refresh the received UE specific subscribed RFSP Index based on the locally configured operator's policies and the UE subscribed slice information without adding any additional signalling overhead.
Observation 5: For idle mode UE mobility control, using UE complete subscribed slice type or default high priority slice type stored in HSS rather than the allowed NSSAIs in the current AMF is more reasonable when setting slice based frequency priority in dedicated signalling.
Observation 6: In LTE, the common frequency priority broadcast in the system information will start working as an alternative option if the dedicated frequency priority assigned to UE becomes invalid.
Proposal 1:UE specific subscribed RFSP Index based on the locally configured operator's policies and the UE subscribed slice information is sufficient for setting slice based frequency priority in dedicated signalling without adding any additional signalling overhead (i.e. reuse of same mechanism as in LTE).
Proposal 2: Make the “working assumption” as “agreement” based on the same mechanism as in LTE.
Proposal 3: It’s up to RAN implementation to reset the IE redirectedCarrierInfo or idleModeMobilityControlInfo based on the active slice in the serving cell before UE getting the RRCConnectionRelease message.
Proposal 4: Like LTE, the common frequency priority broadcast in the system information can be reused in NR.
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Annex 
5.3.8.3 Reception of the RRCConnectionRelease by the UE
1>	if the RRCConnectionRelease message includes the 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;
[bookmark: OLE_LINK29]1>	else:
2>	apply the cell reselection priority information broadcast in the system information;
5.3.8.4 T320 expiry
The UE shall:
1>	if T320 expires:
2>	if stored, discard the cell reselection priority information provided by the idleModeMobilityControlInfo or inherited from another RAT;
2>	apply the cell reselection priority information broadcast in the system information;
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