Page 4
Draft prETS 300 ???: Month YYYY
3GPP TSG-RAN WG2#101 	R2-1801773
Athens, Greece, 26th February – 2nd March 2018

Agenda Item:	9.21.2
Source:	OPPO
Title:	Discussion on System Information and Cell Reselection Issues for High Speed Dedicated Network
Document for:	Discussion, Decision
Introduction
In RAN2#100[1], regarding to High speed dedicated network (HSDN), there are some discussions[2][3][4] and some agreements  related to system information and cell reselection priority as follows
Agreements:
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.

In this contribution, we discuss how system information should be enhanced and how cell reselection can be performed with network configured frequency priority.  Corresponding CRs to TS 36.331 and TS 36.304 are provided in separated contributions[5][6].
[bookmark: _Ref178064866]System Information Enhancements for HSDN
In order to enable UE is in high speed state to reselect a frequency of the dedicated network, in last meeting, RAN2 agreed that SIB can be used to indicate.  However, whether to reuse existing indication or specify new indication is FFS.  In current TS 36.331, the existing indication of high speed is in PRACH-Config IE within SIB2 as follows.
PRACH-Config-v1430 ::=				SEQUENCE {
	rootSequenceIndexHighSpeed-r14				INTEGER (0..837),
	zeroCorrelationZoneConfigHighSpeed-r14		INTEGER (0..12),
	prach-ConfigIndexHighSpeed-r14				INTEGER (0..63),
	prach-FreqOffsetHighSpeed-r14				INTEGER (0..94)
}

PRACH-ConfigSCell-r10 ::=				SEQUENCE {
	prach-ConfigIndex-r10					INTEGER (0..63)
}

PRACH-ConfigInfo ::=				SEQUENCE {
	prach-ConfigIndex					INTEGER (0..63),
	highSpeedFlag						BOOLEAN,
	zeroCorrelationZoneConfig			INTEGER (0..15),
	prach-FreqOffset					INTEGER (0..94)
}

	PRACH-Config field descriptions

	initial-CE-level 
Indicates initial PRACH CE level at random access, see TS 36.321 [6]. If not configured, UE selects PRACH CE level based on measured RSRP level, see TS 36.321 [6].

	highSpeedFlag
Parameter: High-speed-flag, see TS 36.211 [21, 5.7.2]. TRUE corresponds to Restricted set and FALSE to Unrestricted set.

	…

	zeroCorrelationZoneConfigHighSpeed
The field indicates NCS configuration for the restricted set type B in high speed scenario, see TS 36.211 [21, 5.7.2]. If this field is present, the UE shall generate random access preambles based on restricted set type B and ignore zeroCorrelationZoneConfig.



In our understanding, the high speed configuration in PRACH-Config is used to indicate the RACH preamble set.  
And we think the high speed flag can also be used by non-high speed dedicated network.  If this is the case, then UE can not use the indication to determine if one cell is HSDN cell.  On the other hand, a new indicator is to be used together with other IEs such as number of equivalent cell.  If there is only 1 bit, then the overhead is very limited.  Thus, we propose a new indicator together with number of equivalent cells.

Proposal 1 [bookmark: _Toc505690180][bookmark: _Toc505698170][bookmark: _Toc505698743][bookmark: _Toc505701959][bookmark: _Toc506109166][bookmark: _Hlk504493324]RAN2 to agree that new indicator is introduced in SIB2 together with the number of equivalent cells.
Regarding to the range of number of equivalent cells, we propose 4 bits i.e. 16.  The exact value can be configured by the operator and broadcasted in system information.
Proposal 2 [bookmark: _Toc506109167]The value range of number of equivalent cells is 1 to 16.  Exact value is configured in system information.
Regarding to how to indicate HSDN neighbour cell, we think that if there is a dedicated frequency for HSDN network, the frequency can be used to identify the cell and network can configure UE to prioritize the frequency if UE is in high speed state.  So, if there is a dedicated frequency for HSDN, then UE can use frequency to prioritize.  However, if there is no dedicated frequency and HSDN cell is deployed in the same frequency with other normal cells, HSDN indicator in SIB is used to indicate which cells in a certain frequency are for high speed state UEs.

Proposal 3 [bookmark: _Toc506109168]RAN2 to confirm that both frequency and HSDN indicator in SIB can be to indicator a neighbour HSDN cell.
Discussion on Cell Reselection Priority for HSDN
In RAN2#100, there is also key issue about whether speed state based priority or frequency priority should take precedence.  If there is frequency priority, UE should firstly get the frequency priority configuration from the network side, i.e., one UE can enter RRC_Connected state and get the IdleModeMobilityControlInfo 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
	]]
}

IdleModeMobilityControlInfo-v9e0 ::=	SEQUENCE {
	freqPriorityListEUTRA-v9e0			SEQUENCE (SIZE (1..maxFreq)) OF FreqPriorityEUTRA-v9e0
}

Based on the frequency priority configured by eNB, UE can then decide which cell to reselect i.e. normal cell or HSDN cell according to UE mobility state.  This mean, frequency priority is adopted firstly and then UE can reselect a cell within the frequency with highest priority as long as the cell quality of the highest frequency is above the minimum threshold. If speed priority overrides frequency priority, we think this means UE doesn’t follow the configuration from network side.  And we think that with proper network planning and configuration of dedicated frequency priority, UE can trust the configuration from network side.

Proposal 4 [bookmark: _Toc506109169]RAN2 to agree that for HSDN inter frequency cell reselection, frequency priority is adopted firstly and then UE reselect a cell within the selected frequency according to mobility state as long as the signal quality is above the minimum threshold.

Regarding to how UE can select a cell within a frequency according to mobility state. Currently, there are three mobility speed, High, Medium and Low.  From implementation perspective, we think low state UE should camp on normal cell and high state UE can capture on HSDN cell but medium state UE can either camp on HSDN cell or normal cell.  However, there is no need to restrict UE behaviour further on whether a medium state UE should camp on HSDN cell.

Proposal 5 [bookmark: _Toc506109170]RAN2 to agree that it is up to UE implementation whether UE should camp on normal cell or HSDN cell in High, Medium and Low state.
The corresponding CRs to TS 36.331 and TS 36.304 are provided in [5][6].
Conclusion
In this contribution, we discuss how system information should be designed and how cell reselection should be performed and we have the following proposals.

Proposal 1	RAN2 to agree that new indicator is introduced in SIB2 together with the number of equivalent cells.
Proposal 2	The value range of number of equivalent cells is 1 to 16.  Exact value is configured in system information.
Proposal 3	RAN2 to confirm that both frequency and HSDN indicator in SIB can be to indicator a neighbour HSDN cell.
Proposal 4	RAN2 to agree that for HSDN inter frequency cell reselection, frequency priority is adopted firstly and then UE reselect a cell within the selected frequency according to mobility state as long as the signal quality is above the minimum threshold.
Proposal 5	RAN2 to agree that it is up to UE implementation whether UE should camp on normal cell or HSDN cell in High, Medium and Low state.
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