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	Reason for change:
	The RAN2#99 meeting has made the following agreements for the high-speed-railway dedicated LTE network (HSDN):

1
Indication in SIB to indicate if the cell is a “high-speed-railway dedicated LTE network” (HSDN) is needed. Whether to introduce new indication or reuse the existing indication is FFS. FFS how to indicate HSDN neighbouring cell.

2
A cell can indicate the number of equivalent cells for speed state estimation in system information. The value range of number is FFS.

3
When the UE is in high speed state, higher priority to reselect HSDN cell than normal cell. How to handle the frequency priority and the speed priority is FFS. Other conditions for UE to choose higher priority is FFS.
4
When the UE is not in high speed state, higher priority to reselect normal cell than HSDN cell. Other conditions for UE to choose higher priority is FFS. How to handle the frequency priority and the speed priority is FFS.
Therefore new rules of reselection priorities handling should be introduced for cell reselection with priorities between HSDN and normal cell (Agreements 3 & 4). 

With these new rules of reselection priorities handling the UE can reselect a cell with the serving priority that best matches its mobility state.

	
	

	Summary of change:
	The CR implements modifications to the procedural text regarding the cell reselection evaluation process (especially the reselection priorities handling).

	
	

	Consequences if not approved:
	UEs which are not on the train may camp on and initiate service from the HSDN cell, causing more congestion with UEs on the train in the HSDN.
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FIRST CHANGE
5.2.4

Cell Reselection evaluation process

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 and deprioritisationReq received in RRCConnectionReject 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 any of the network configured values). While the UE is camped on a suitable CSG cell in normal coverage, the UE shall always consider the current frequency to be the highest priority frequency (i.e. higher than any of the network configured values), irrespective of any other priority value allocated to this frequency. If the UE capable of sidelink communication is configured to perform sidelink communication and can only perform the sidelink communication while camping on a frequency, the UE may consider that frequency to be the highest priority. If the UE capable of V2X sidelink communication is configured to perform V2X sidelink communication and can only perform the V2X sidelink communication while camping on a frequency, the UE may consider that frequency to be the highest priority. If the UE capable of V2X sidelink communication is configured to perform V2X sidelink communication and can only use pre-configuration while not camping on a frequency, the UE may consider the frequency providing inter-carrier V2X sidelink configuration to be the highest priority. If the UE capable of sidelink discovery is configured to perform Public Safety related sidelink discovery and can only perform the Public Safety related sidelink discovery while camping on a frequency, the UE may consider that frequency to be the highest priority.

NOTE:
The prioritization among the frequencies which UE considers to be the highest priority frequency is left to UE implementation.

If the UE is capable either of MBMS Service Continuity or of SC-PTM reception and is receiving or interested to receive an MBMS service and can only receive this MBMS service while camping on a frequency on which it is provided, the UE may consider that frequency to be the highest priority during the MBMS session [2] as long as the two following conditions are fulfilled:

1) Either:

-
the UE is capable of MBMS service continuity and the reselected cell is broadcasting SIB13; or

-
the UE is capable of SC-PTM reception and the reselected cell is broadcasting SIB20;

2) Either:

-
SIB15 of the serving cell indicates for that frequency one or more MBMS SAIs included and associated with that frequency in the MBMS User Service Description (USD) [22] of this service; or

-
SIB15 is not broadcast in the serving cell and that frequency is included in the USD of this service.

If the UE is capable either of MBMS Service Continuity or of SC-PTM reception and is receiving or interested to receive an MBMS service provided on a downlink only MBMS frequency, on a frequency used by dedicated MBMS cells, on a frequency used by FeMBMS/Unicast-mixed cells as defined in [2], or on a frequency belonging to PLMN different from its registered PLMN, the UE may consider cell reselection candidate frequencies at which it can not receive the MBMS service to be of the lowest priority during the MBMS session [2], as long as the above mentioned condition 1) is fulfilled for the cell on the MBMS frequency which the UE monitors or this cell broadcasts SIB1-MBMS and as long as the above mentioned condition 2) is fulfilled for the serving cell.

NOTE:
Example scenarios in which the previous down-prioritisation may be needed concerns the cases where camping is not possible, while the UE can only receive this MBMS frequency when camping on a subset of cell reselection candidate frequencies, e.g. the MBMS frequency is a downlink only carrier, the MBMS frequency is used by dedicated MBMS cells, the MBMS frequency is used by FeMBMS/Unicast-mixed cells [2], or the MBMS frequency belongs to a PLMN different from UE’s registered PLMN.

If the UE is not capable of MBMS Service Continuity but has knowledge on which frequency an MBMS service of interest is provided, it may consider that frequency to be the highest priority during the MBMS session [2] as long as the reselected cell is broadcasting SIB13.

If the UE is not capable of MBMS Service Continuity but has knowledge on which downlink only frequency, on which frequency used by dedicated MBMS cells, on which frequency used by FeMBMS/Unicast-mixed cells as defined in [2] or on which frequency belonging to PLMN different from its registered PLMN an MBMS service of interest is provided, it may consider cell reselection candidate frequencies at which it can not receive the MBMS service to be of the lowest priority during the MBMS session [2] as long as the cell on the MBMS frequency which the UE monitors is broadcasting SIB13 or SIB1-MBMS.

NOTE:
The UE considers that the MBMS session is ongoing using the session start and end times as provided by upper layers in the USD i.e. the UE does not verify if the session is indicated on MCCH.

In case UE receives RRCConnectionReject with deprioritisationReq, UE shall consider current carrier frequency and stored frequencies due to the previously received RRCConnectionReject with deprioritisationReq or all the frequencies of EUTRA to be the lowest priority frequency (i.e. lower than any of the network configured values) while T325 is running irrespective of camped RAT. The UE shall delete the stored deprioritisation request(s) when a PLMN selection is performed on request by NAS [5].
NOTE:
Connecting to CDMA2000 does not imply PLMN selection.
NOTE:
UE should search for a higher priority layer for cell reselection as soon as possible after the change of priority. The minimum related performance requirements specified in TS 36.133 [10] are still applicable.
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.

While T360 is running, redistribution target is considered to be the highest priority (i.e. higher than any of the network configured values). UE shall continue to consider the serving frequency as the highest priority until completion of E-UTRAN Inter-frequency Redistribution procedure specified in 5.2.4.10 if triggered on T360 expiry/ stop.
5.2.4.1.1
Mobility-state-based priorities handling for HSDN
Absolute reselection priorities of the high-speed-railway dedicated LTE network (HSDN) cells and normal LTE cells deployed nearby based on UE mobility state may be provided in the system information to the UE. The UE that is capable of estimating its mobility state shall:
-

If the parameter HdetectHSDNcell (specified in 5.2.4.7.1) is presented in SystemInformationBlockType1 message (defined in TS36.331) of the serving cell: 

-
If the mobility state of the UE matches the mobility-state-based reselection priority of the serving cell (i.e. the UE is in High-mobility state and HdetectHSDNcell=1, or the UE is in Medium-mobility state or Normal-mobility state and HdetectHSDNcell=0):
-
Rank the serving cell and neighboring cells according to the R criteria (specified in 5.2.4.6);

-
Acquire the parameter HdetectHSDNcell (specified in 5.2.4.7.1) in SystemInformationBlockType1 message (defined in TS36.331) of the neighboring cells in sequence according to the ranking list.
-
If the UE is in High-mobility state:


-
If the serving cell and all neighboring cells in the ranking list with HdetectHSDNcell=1 fulfil Srxlev < ThreshHSDN, LowP, and a neighboring cell with HdetectHSDNcell=0 fulfils Srxlev > ThreshHSDN, LowP during a time interval TreselectionRAT, and more than 1 second has elapsed since the UE camped on the current serving cell:

-
Reselect to the best neighboring cell with HdetectHSDNcell=0.
-
else:

-
If the serving cell is not the best cell with HdetectHSDNcell=1 in the ranking list:
-
Reselect to the best neighboring cell with HdetectHSDNcell=1.
-
else:

-
Stay in the serving cell.
-
else:

-
If the serving cell and all neighboring cells with HdetectHSDNcell=0 fulfil Srxlev < ThreshHSDN, LowP, and a neighboring cell with HdetectHSDNcell=1 fulfils Srxlev > ThreshHSDN, LowP during a time interval TreselectionRAT, and more than 1 second has elapsed since the UE camped on the current serving cell:

-
Reselect to the best neighboring cell with HdetectHSDNcell=1.

-
else:

-
If the serving cell is not the best cell with HdetectHSDNcell=0 in the ranking list:
-
Reselect to the best neighboring cell with HdetectHSDNcell=0.

-
else:

-
Stay in the serving cell.


-
else:

-
Perform intra-frequency and inter-frequency measurements for cell reselection until a cell with the mobility-state-based reselection priority that matches the mobility state of the UE is reselected.





-
Rank the serving cell and neighboring cells according to the R criteria (specified in 5.2.4.6);

-
Acquire the parameter HdetectHSDNcell (specified in 5.2.4.7.1) in SystemInformationBlockType1 message (defined in TS36.331) of the neighboring cells in sequence according to the ranking list.
-
If the UE is in High-mobility state:


-
If the best cell with HdetectHSDNcell=1 fulfils Srxlev > ThreshHSDN, HighP during a time interval TreselectionRAT, and more than 1 second has elapsed since the UE camped on the current serving cell:

-
Reselect to the best neighboring cell with HdetectHSDNcell=1.
-
else:

-
If the serving cell is not the best cell with HdetectHSDNcell=0 in the ranking list:
-
Reselect to the best neighboring cell with HdetectHSDNcell=0.

-
else:

-
Stay in the serving cell.

-
else:

-
If a neighboring cell with HdetectHSDNcell=0 fulfils Srxlev > ThreshHSDN, HighP during a time interval TreselectionRAT, and more than 1 second has elapsed since the UE camped on the current serving cell:

-
Reselect to the best neighboring cell with HdetectHSDNcell=0.

-
else:

-
If the serving cell is not the best cell with HdetectHSDNcell=1 in the ranking list:
-
Reselect to the best neighboring cell with HdetectHSDNcell=1.

-
else:

-
Stay in the serving cell.






FIRST CHANGE END

SECOND CHANGE
5.2.4.7.1
Speed dependant reselection parameters

TCRmax


This specifies the duration for evaluating allowed amount of cell reselection(s).

NCR_M

This specifies the maximum number of cell reselections to enter Medium-mobility state.

NCR_H

This specifies the maximum number of cell reselections to enter High-mobility state.

TCRmaxHyst
This specifies the additional time period before the UE can enter Normal-mobility state.

Speed dependent ScalingFactor for Qhyst 

This specifies scaling factor for Qhyst in sf-High for High-mobility state and sf-Medium for Medium-mobility state
Speed dependent ScalingFactor for TreselectionEUTRA 
This specifies scaling factor for TreselectionEUTRA in sf-High for High-mobility state and sf-Medium for Medium-mobility state
Speed dependent ScalingFactor for TreselectionUTRA 
This specifies scaling factor for TreselectionUTRA in sf-High for High-mobility state and sf-Medium for Medium-mobility state
Speed dependent ScalingFactor for TreselectionGERA 
This specifies scaling factor for TreselectionGERA in H sf-High for High-mobility state and sf-Medium for Medium-mobility state
Speed dependent ScalingFactor for TreselectionCDMA_HRPD 
This specifies scaling factor for TreselectionCDMA_HRPD in sf-High for High mobility state and sf-Medium for Medium-mobility state
Speed dependent ScalingFactor for TreselectionCDMA_1xRTT 
This specifies scaling factor for TreselectionCDMA_1xRTT in sf-High for High mobility state and sf-Medium for Medium-mobility state
HdetectHSDNcell
This Indicates either this cell is a HSDN cell that is prioritised for UEs in High-mobility state to camp on (detectHSDNcell=1), or this cell is a normal cell that is prioritised for UEs in Medium-mobility state or Normal-mobility state to camp on (detectHSDNcell=0). The presence of this field indicates that the UE should check whether its mobility state matches the serving cell, and should follow the HSDN-dedicated reselection rules as specified in 5.2.4.1 if not.
NCRequal
This specifies the number of equivalent cell reselections for a cell reselection occurring in a cell for mobility state estimation.


ThreshHSDN, HighP

This specifies the Srxlev threshold (in dB) used by the UE when reselecting towards a higher priority cell than the current serving cell based on its mobility state. Each cell might have a specific threshold.

ThreshHSDN, LowP

This specifies the Srxlev threshold (in dB) used by the UE when reselecting towards a lower priority cell than the current serving cell based on its mobility state. Each cell might have a specific threshold.
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