3GPP TSG-RAN WG2 NR AH1807                                  R2-1810828

    















R2-18xxxxx

Montreal, Canada, 2nd - 6th July 2018 

Agenda Item:
10.4.5.2

Source: 
OPPO
Title:  
the value range of CellReselectionPriority

Document for:
Discussion and Decision

1. Introduction

This offline discussion is:
R2-1810027
Proposal on the length of the CellReselectionPriority
OPPO
draftCR
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38.331
15.2.1
F
NR_newRAT-Core

CB on Friday=>
How to handle more than 8 priorities (offline#200, OPPO, R2-1810828)
During the online discussion, the common understanding is more than 8 priorities will be supported. The following points are will be discussed:

1) How to handle more than 8 priorities?

2) What is the value range for NR?

2. Discussion

The CellReselectionPriority value range is from 0 to 7 in LTE R8.

RAN2#91 agreed to extend the idle mode reselection priority values by introducing a new sub-priority value beyond existing eight reselection priority values in R13 LTE due to the requirement of the operator with the more frequency layers deployment.

CellReselectionPriority ::=



INTEGER (0..7)

CellReselectionSubPriority-r13 ::=


ENUMERATED {oDot2, oDot4, oDot6, oDot8}
The value of CellReselectionSubPriority is added to the value of cellReselectionPriority. Value oDot2 corresponds to 0.2, oDot4 corresponds to 0.4 and so on.
There are 2 options to handle more than 8 priorities in NR.

Option 1: take LTE as baseline, and use CellReselectionPriority and CellReselectionSubPriority IEs to indicate the ultimate priority of the concerned carrier frequency. 

Option 2: only use the CellReselectionPriority to indicate the ultimate priority of the concerned carrier frequency.

Option 3: other solutions?

Q1: How to handle more than 8 priorities, option1 or option 2 or other solutions? 
	Company
	Which option do you like?
	Comments (if any)

	OPPO
	Option 2
	Currently, the LTE can support up to 32 priorities with use CellReselectionPriority and CellReselectionSubPriority IEs. But NR will have more frequency range than LTE, so it is necessary to support more than 8 priorities. 

The total number of priorities supported in NR is equal to LTE. The CellReselectionSubPriority can be used for further enhancement if needed.

	Nokia
	Option 1
	OPPO above gives wrong information. LTE can support up to 40 priorities: 0, 0.2, 0.4, 0.6, 0.8, 1, 1.2, etc. i.e. 8*5 priorities = 40.

So in order to reselections to work between LTE and NR in a way that same priority range is covered we need to provide 40 priorities in NR. This is achieved in easiest way by using exactly same priority coding as in LTE. 

Additionally by having subpriorities it is ensured that it is possible to have exactly same priorities in LTE and NR and thus avoid any ping pong due to having different priorities is avoided.

Another problem is that we inherit priorities that are provided in different RATs. If we have different coding for priorities the inheritance becomes difficult to resolve.

	vivo
	Option 1
	We agree with Nokia. In order to avoid ping-pong issue due to different priority structure, it is better to keep the same as LTE. 

	Ericsson
	Tentatively Option 1
	We agree with Nokia on LTE being able to support 40 priorities, and with the benefits using same priority mechanism for NR and LTE (though we think that any solution that has more than 40 priorities for NR allows a 1-to-1 mapping avoiding the ping-pong issue). 

However, there are number of issues with sub-priorities

· They are only defined for LTE, not for UTRAN or GERAN. This will create a mapping issue eventually.

· Current LTE specifications only expect sub-priorities to be used for LTE frequencies only. It’s not clear to us if there are any implications on LTE side extending them to NR .

	Orange
	Option 1/ Option 2
	We see the need of extending this value, any option will be fine if it provides at least 40 priorities for proper mapping to LTE. 

	ZTE
	Option 2
	Due to the requirement of the operator with the more frequency layers deployment, the CellReselectionSubPriority was added in r13 in a backward compatible way.

Now, since NR is a complete new system, we have the opportunity to increase the value range of the cell reselection priority in a clean way. We prefer to only use the CellReselectionPriority to indicate the ultimate priority of the concerned carrier frequency and change the value range of priority into 0-63 to allow more frequency layers deployment.

Also, we share the same understanding with Ericsson that any solution that has more than 40 priorities for NR allows a 1-to-1 mapping avoiding the ping-pong issue. We do not need to worry about it.

In addition, when we inherit priorities that are provided in different RATs, we can also do the mapping if we have different coding for priorities. For example, when we inherit priorities after reselection from LTE to NR. The priority value inherited from LTE can be multiplexed by 8 to get the final value used in the current NR cell. On the contrary, when we inherit priorities after reselection from NR to LTE. The priority value inherited from NR can be divided by 8 to get the final value used in the current LTE cell. It is easy to solve the inheritance.

	Lenovo&MotoM
	Option1
	We have same view with Nokia. LTE has supported 40 priorities already. In order to avoid ping-pong cell reselection, it is better to reuse LTE mechanism. As Ericsson mentioned, CellReselectionSubPriority is only applied to E-UTRA frequency. We need to clarify how to use the CellReselectionSubPriority IE in NR system.

	Huawei, HiSilicon
	Option 1 or 2
	Option 1 and 2 are the equivalent. For option 2 we would need to define how the priorities are mapped when inheriting between LTE and NR. For Option 1 we need to define in the field description or use enumerated type to show how the integer value maps to the actual value (e.g. priority value = 0.2 x cellReselectionPriority value). .

	Intel
	Sticking to current 8 priorities or apply option 1
	If using Option 2, there is a need to map the new priorities to the LTE priorities. With Option 1 the same behaviour as in LTE can be used.

	LG
	Slightly option2
	We wonder we need two types of fields of priorities (i.e. priority and sub-priority), we prefer to use only one field and extend its value. 

Considering the case the priorities are inherited from another RAT, we think the priorities doesn’t need to be transformed. The UE may still use the inherited priorities until the values become not valid enough.

	CATT
	Slightly Option 1
	Both can work, LTE baseline is straightforward.


Q2: if option 1 is selected, what is the value range of the cellReselectionPriority and CellReselectionSubPriority?
	Company
	Value range of the cellReselectionPriority and CellReselectionSubPriority?
	Comments (if any)

	Nokia
	Same as in LTE i.e. 0..7 and 0, 0.2, 0.4, 0.6, 0.8 . 
	See the comment for Q1 and inheritance of priorities why this should be done.

	vivo
	Same as LTE. 
	

	Ericsson
	Same as LTE
	

	Orange
	Same as LTE
	

	Lenovo&MotoM
	Similar to LTE
	

	Huawei, HiSilicon
	It doesn’t matter
	

	Intel
	Same as LTE
	

	LG
	Same as LTE
	

	CATT
	Same as LTE
	


Q3: if option 2 is selected, what is the value range of the cellReselectionPriority?
	Company
	Value range of the cellReselectionPriority?
	Comments (if any)

	OPPO
	CellReselectionPriority ::=



INTEGER (0..31)
	Consider the signalling overhead, the 32 priorities is enough and the total number of priorities supported in NR is equal to LTE.

For the inherit frequency priority can also transformed to the frequency priority of target RAT with 32 priorities in NR, e.g. between LTE and NR.

	Ericsson
	At least INTEGER (0..63)
	The number of priorities on NR side should be larger than on LTE side to allow 1-to-1 mapping.

	Orange
	INTEGER (0..63)
	Agree with Ericsson

	ZTE
	At least INTEGER (0..63)
	Same understanding as Ericsson. The number of priorities on NR side should be larger than on LTE side to allow 1-to-1 mapping.

	Huawei, HiSilicon
	0-63 range seems fine if we specify define mapping between integer value and actual value (e.g. 0.2, 0.4, etc). Otherwise enum is clearer.
	priority value = 0.2 x cellReselectionPriority value needs to be added either in the inheriting priorities procedure, or in the field description. It makes little difference which way is chosen.

	LG
	INTEGER (0..31)
	We think 32 priorities is enough.


3. Summary and proposals

The offline is about how to handle more than 8 priorities for NR. There are 2 solutions:
Option 1: take LTE as baseline, and use CellReselectionPriority and CellReselectionSubPriority IEs to indicate the ultimate priority of the concerned carrier frequency. 

Option 2: only use the CellReselectionPriority to indicate the ultimate priority of the concerned carrier frequency.

There are 6 companies prefer option 1, 3 companies prefer option 2 and 2 companies can accept option 1 or 2.
For option 1, the only concern is how to use the CellReselectionSubPriority IE in NR system and if there are any implications on LTE side.
For option 2, the only concern is the inheritance becomes difficult to resolve due to different coding for priorities in different RAT.

Current LTE specifications only expect sub-priorities to be used for LTE frequencies only. If option 1 is selected for NR, it is reasonable to apply the sub-priorities to both NR frequency and LTE frequency in NR system because the Inter-RAT mobility is supported only from/to LTE for NR. For LTE spec, it is also reasonable to apply the sub-priorities to NR frequency due to both RATs use the same priority setting mechanism.

Proposal 1: take LTE as baseline, and use CellReselectionPriority and CellReselectionSubPriority IEs to indicate the ultimate priority of the concerned carrier frequency in NR.
Proposal 2: the value range for the CellReselectionPriority and CellReselectionSubPriority IEs is as below and the total number of priorities is 40 in NR:

CellReselectionPriority ::=
 INTEGER (0..7)

CellReselectionSubPriority-r13 ::=
ENUMERATED {oDot2, oDot4, oDot6, oDot8}
Proposal 3: apply the sub-priorities to both NR frequency and LTE frequency in NR system. 

Proposal 4: apply the sub-priorities to NR frequency in LTE specs.
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