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Decision/action requested

Please discuss and endorse
2
References

[1]
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3
Rationale/Background
Currently, there are three types of RRM Policy defined in NRCellCU IOC of 3GPP TS 28.541for radio resource sharing between slices. 
· Type 0 is RRMPolicy which includes guidance for split of radio resources between the SNSSAIs that the cell supports. 

· Type 1 is rRMPolicyRatio which defines the ratio for the split of the Radio resources between the supported SNSSAI lists. Every value specifies the percentage of PRBs to be allocated to the corresponding SNSSAIs, in average over time.
· Type 2 is rRMPolicyRatio2 which sets the ratios for the split of the Radio resources between the sNSSAILists for radio resources (e.g. RRC connected users, PDCP resource, etc.) in average time. 
· In SA5#125 meeting, Nokia submitted a TD and CR of new RRM policy for radio resource sharing between PLMNs, which was similar to RRMPolicyRatio2 but applied on PLMNIdList.
· In SA5#125 meeting, Ericsson submitted a CR to move RRMPolicy and rRMPolicyRatio from NRCellCU to NRCellDU
· In SA5#125 meeting, Huawei suggested to combine all other polices except type 0 to a single RRM Policy

Group decided to let the discussion open in SA5#125 and created an Action Item for following meeting:

Create discussion paper for concerned topics and based on the TD send LS to RAN for further clarification and confirmation.  
According to discussion in last meeting and before, radio resources can be shared between operators without slices, between network slices of same operator, and between slices among multiple operators. To simplify the policy design, the same structure is proposed to all use cases. 

In addition, according to discussion in last meeting we need to identify what resource should be controlled by CU, and what resource should be controlled by DU, and where (NRCellCU or NRCellDU) to put related RRM policy attribute accordingly.
4
Detailed proposal
A. Refine RRM Policy definition

Combine type 1, type 2 and new proposed RRM policies to RRMPolicyRatio, which support radio resource sharing between either sNSSAIs List or PLMNs List, or between sNSSAIs List inside a PLMN.
4.3.36
RRMPolicyRatio
4.3.36.1
Definition

This <<DataType>> represents the properties of RRMPolicyRatio. The RRM policy setting the ratios for the split of the Radio resources between the supported sNSSALists or pLMNIdLists or sNSSAILists inside a pLMN. in average over time. RRMPolicyRation is a list and each item of the list has eight attributes. Four of them specify the percentage of radio resources to be allocated to the corresponding sNSSAIList or pLMNIdList. The attribute rRMPolicyMaxRatio defines the maximum resource limitation for the sNSSAIList or pLMNIdList. The attribute rRMPolicyMarginMaxRatio defines the safety margin that allows for maximum float limit use with other sNSSAIs or pLMNs borrowing free resources while keeping safety margin to ensure that resources are available for quota specific sNSSAIList or pLMNIdList. The attribute rRMPolicyMinRatio defines the minimum resource limitation for the sNSSAIList or pLMNIdList. The attribute rRMPolicyMarginMinRatio defines the safety margin that allows for minimum float limit use with other sNSSAIs or pLMNs borrowing free resources while keeping safety margin to ensure that resources are available for quota specific sNSSAIList or pLMNIdList.

4.3.36.2
Attributes

	Attribute name
	Support Qualifier
	isReadable
	isWritable
	isInvariant
	isNotifyable

	groupId
	M
	T
	F
	T
	F

	pLMNIdList
	O
	T
	T
	F
	T

	sNSSAIList
	O
	T
	T
	F
	T

	quotaType
	M
	T
	T
	F
	T

	rRMPolicyMaxRatio
	M
	T
	T
	F
	T

	rRMPolicyMarginMaxRatio
	O
	T
	T
	F
	T

	rRMPolicyMinRatio
	M
	T
	T
	F
	T

	rRMPolicyMarginMinRatio
	O
	T
	T
	F
	T

	NOTE: If pLMNIdList attribute is existed and sNSSAIList is absent, it represents the radio resources are shared between PLMNs without support slice sharing; if sNSSAIList is existed and pLMNIdList is absent, it represents the radio resource are shared between sNSSAIs of single PLMNId which is the PLMNId of the cell; If both  pLMNIdList and sNSSAIList are existed, the multiplicity of pLMNIdList is 1, which represents the radio resources are shared between PLMNIds, and further shared between sNSSAIList of a PLMNId.




4.3.36.3
Attribute constraints

	Name
	Definition

	pLMNIdList Support Qualifier
	Condition: RRM Policy for PLMNs sharing feature is supported.

	sNSSAIList Support Qualifier
	Condition: RRM Policy for Network slicing sharing feature is supported.


4.4.1
Attribute properties

	Attribute Name
	Documentation and Allowed Values
	Properties

	rRMPolicyType
	Type of the RRM policy. 

The value 0 denotes use of the rRMPolicy. 

The value 1 denotes use of the rRMPolicyRatio.

allowedValues: 0 : 65535.

	type: Integer

multiplicity: 1

isOrdered: N/A

isUnique: N/A

defaultValue: None

isNullable: False

	rRMPolicyRatioList
	The attribute specifies a list of RRMPolicyRatio which defined as datatype. The attribute is used to set the ratios for the split of the Radio resources between the sNSSAILists or PLMNLists for radio resources (e.g.. DRB, SRB, RRC connected users, PDCP resource, PRB, TTI, etc.) in average time (see NOTE x and NOTE y). 

The sum of the values included in the item of rRMPolicyRatio2 shall be less or equal 100 (see NOTE z).

allowedValues: Not applicable.

	type: RRMPolicyRatio
multiplicity: 1..*

isOrdered: N/A

isUnique: N/A

defaultValue: None

allowedValues: N/A

isNullable: False

	groupId
	The attribute identifies one resource consumer group inside NRCellCU or NRCellDU. The rRMPolicyRatio is configured for each group. The value of the groupId is unique inside one NRCellCU or NRCellDU instance
	type: Integer

multiplicity: 1

isOrdered: N/A

isUnique: N/A

defaultValue: None

allowedValues: N/A

isNullable: False



	RRMPolicyRatio.pLMNIdList
	It defines PLMNs sharing the radio resources. 
allowedValues: Not applicable.


	type: PLMNId

multiplicity: 1..12

isOrdered: N/A

isUnique: True

defaultValue: None

isNullable: False

	RRMPolicyRatio.sNSSAIList
	It defines sNSSAIs sharing the radio resources. 
allowedValues: Not applicable.


	type: S-NSSAI
multiplicity: 1..*
isOrdered: N/A

isUnique: True

defaultValue: None

isNullable: False



	quotaType
	The attribute indicates the type of the quota which allows to allocate resources as strictly usable for defined slice(s) or plmns(s) (  “strict quota”) or allows that resources to be used by other slice(s) or plmn(s) when defined slice(s) or plmn(s) do not need them (  “float quota”).

allowedValues: "STRICT", "FLOAT".
	type: ENUM

multiplicity: 1

isOrdered: N/A

isUnique: N/A

defaultValue: None

isNullable: False


	rRMPolicyMaxRatio
	The RRM policy setting the maximum percentage of radio resources to be allocated to the corresponding sNSSAIList or pLMNIdList.

This quota can be strict or float quota. Strict quota means resources are not allowed for other sNSSAIs or pLMNs even when they are not used by the defined sNSSAIList or pLMNIdList. Float quota resources can be used by other sNSSAIs or pLMNs when the defined sNSSAIList or pLMNIdList do not need them.

Value 0 indicates that there is no maximum limit.
allowedValues:

0 : 100

	type: Integer

multiplicity: 0..1

isOrdered: N/A

isUnique: N/A

defaultValue: None

allowedValues: N/A

isNullable: False

	rRMPolicyMarginMaxRatio
	Maximum quota margin ratio is applicable when maximum quota policy ratio is of type “float quota”. It defines the resource quota within maximum quota to reserve buffers for new resource requirements for the specified sNSSAIList or pLMNIdList. With the margin ratio, unused resources of the maximum resource quota can be allocated to other sNSSAIs or pLMNs when the free resources are more than resource amount indicated by the margin. The margin resource quota can only be used for the specific sNSSAIList or pLMNIdList. Value 0 indicates that no margin is used.

allowedValues:

0 : 100

	type: Integer

multiplicity: 0..1

isOrdered: N/A

isUnique: N/A

defaultValue: None

allowedValues: N/A

isNullable: False

	rRMPolicyMinRatio
	The RRM policy setting the minimum percentage of radio resources to be allocated to the corresponding sNSSAIList or pLMNIdList. 

This quota can be strict or float quota. Strict quota means resources are not allowed for other sNSSAIs or pLMNs even when they are not used by the defined sNSSAIList or pLMNIdList. Float quota resources can be used by other sNSSAIs or pLMNs when the defined sNSSAIList or pLMNIdList do not need them.

Value 0 indicates that there is no minimum limit.

allowedValues: 

0 : 100

NOTE: The averaging time interval is implementation dependent.


	type: Integer

multiplicity: 0..1

isOrdered: N/A

isUnique: N/A

defaultValue: None

allowedValues: N/A

isNullable: False

	rRMPolicyMarginMinRatio
	Minimum quota margin ratio is applicable when minimum quota policy ratio is of type “float quota”. It defines the resource quota within minimum quota to reserve buffers for new resource requirements for the specified sNSSAIList or pLMNIdList. With the margin ratio, unused resources of the minimum resource quota can be allocated to other S-NSSAIs or pLMNs when the free resources are more than resource amount indicated by the margin. The margin resource quota can only be used for the specific sNSSAIList or pLMNIdList. Value 0 indicates that no margin is used.

allowedValues:

0 : 100 

	type: Integer

multiplicity: 0..1

isOrdered: N/A

isUnique: N/A

defaultValue: None

allowedValues: N/A

isNullable: False

	rRMPolicy
	It represents RRM policy which includes guidance for split of radio resources between the sNSSAIs that the cell supports in case when the rRMPolicyType is absent or equal to 0. The RRM policy is implementation dependent.

allowedValues: Not applicable
	type: String

multiplicity: 1

isOrdered: N/A

isUnique: N/A

defaultValue: None

isNullable: False




B. Update NRCellCU definition

Replace rRMPolicyRatio2, rRMPolicyRatio and rRMPolicyNSSIId with the new rRMPolicyRatio in NRCellCU, and set relevant condition to reflect that for resources  RRC connected users and DRB, the RRMPolicy is controlled in CU, therefore will be put into NRCellCU
4.3.4
NRCellCU
4.3.4.1
Definition

This IOC represents the information required by CU that is responsible for the management of inter-cell mobility and neighbour relations via ANR. 

4.3.4.2
Attributes
4.3.4.2
Attributes

	Attribute name
	Support Qualifier
	isReadable
	isWritable
	isInvariant
	isNotifyable

	cellLocalId
	M
	T
	T
	F
	T

	pLMNIdList
	M
	T
	T (Note)
	F
	T

	sNSSAIList
	CM
	T
	T
	F
	T

	rRMPolicyType
	CM
	T
	T
	F
	T

	
	
	
	
	
	

	
	
	
	
	
	

	rRMPolicyRatioList
	CM
	T
	T
	F
	T

	rRMPolicy
	CM
	T
	T
	F
	T

	Attribute related to role
	
	
	
	
	

	Note: Whether the attribute "pLMNIdList" can be writable depends on the implementation.




4.3.4.3
Attribute constraints

	Name
	Definition

	sNSSAIList Support Qualifier
	Condition: Network slicing feature is supported.

	rRMPolicyType Support Qualifier
	Condition: RRM policy feature is supported.

	rRMPolicyRatio Support Qualifier
	Condition: RRM policy feature is supported and rRMPolicyType is 1 and the resource type is RRC connected users or DRB.

	rRMPolicy Support Qualifier
	Condition: RRM policy feature is supported and rRMPolicyType is 0.


C. Update NRCellDU definition 

Add new rRMPolicyRatio in NRCellDU, and set relevant condition to reflect that for resource PRB, the RRMPolicy is controlled in DU, therefore will be put into NRCellDU

4.3.5
NRCellDU
4.3.5.2
Attributes

	Attribute name
	Support Qualifier
	isReadable
	isWritable
	isInvariant
	isNotifyable

	cellLocalId
	M
	T
	T
	F
	T

	operationalState 
	M
	T
	F
	F
	T (see Note 2)

	administrativeState 
	M
	T
	T
	F
	T (see Note 2)

	cellState 
	M
	T
	F
	F
	T (see Note 2)

	pLMNIdList
	M
	T
	T
	F
	T

	sNSSAIList
	CM
	T
	T
	F
	T

	nRPCI
	M
	T
	T
	F
	T

	nRTAC
	CM
	T
	T
	F
	T

	arfcnDL
	M
	T
	T
	F
	T

	arfcnUL
	CM
	T
	T
	F
	T

	arfcnSUL
	CM
	T
	T
	F
	T

	bSChannelBwDL 
	M
	T
	T
	F
	T

	ssbFrequency
	M
	T
	T
	F
	T

	ssbPeriodicity
	M
	T
	T
	F
	T

	ssbSubCarrierSpacing
	M
	T
	T
	F
	T

	ssbOffset
	M
	T
	T
	F
	T

	ssbDuration
	M
	T
	T
	F
	T

	bSChannelBwUL
	CM
	T
	T
	F
	T

	bSChannelBwSUL
	CM
	T
	T
	F
	T

	rRMPolicyType
	CM
	T
	T
	F
	T

	rRMPolicyRatioList
	CM
	T
	T
	F
	T

	rRMPolicy
	CM
	T
	T
	F
	T

	Attribute related to role
	
	
	
	
	

	nRSectorCarrier
	M
	T
	T
	F
	T

	bWP
	M
	T
	T
	F
	T

	Note 1: No state propagation is implied.

Note 2: The attribute value change is conveyed by the notifyStateChange notification.


4.3.5.3
Attribute constraints

	Name
	Definition

	sNSSAIList Support Qualifier
	Condition: Network slicing feature is supported.

	arfcnUL Support Qualifier
	Condition: The cell has an uplink (FDD or TDD)

	arfcnSUL Support Qualifier
	Condition: The cell has a supplementary uplink

	bSChannelBwUL Support Qualifier
	Condition: The cell has an uplink (FDD or TDD)

	bSChannelBwSUL Support Qualifier
	Condition: The cell has a supplementary uplink

	nrTAC Support Qualifier
	Condition: 5G Standalone solution is supported.

	rRMPolicyType Support Qualifier
	Condition: RRM policy feature is supported.

	rRMPolicyRatio Support Qualifier
	Condition: RRM policy feature is supported and rRMPolicyType is 1 and the resource type is PRB

	rRMPolicy Support Qualifier
	Condition: RRM policy feature is supported and rRMPolicyType is 0.


