
3GPP TSG-RAN WG2 Meeting#104  							        R2-1817055
Spokane, USA, 12th - 16th November 2018     

Source: 			ZTE Corporation, Sanechips
Title: 	Ambiguity on cell id in ReestabNCellInfo
[bookmark: Source]Agenda item:		10.4.1.9.2
[bookmark: DocumentFor]Document for:	   Discussion and Decision
1. [bookmark: OLE_LINK9]Introduction
The intention of this contribution is to share some views on the ambiguity of cell id in ReestabNCellInfo.
2. Ambiguity on cell id in ReestabNCellInfo
Similar as in LTE, the IE ReestabNCellInfo can be included in the inter-node message “HandoverPreparationInformation” to provide the security material for the cells, which may be selected in RRC re-establishment procedure during the handover. The definition of ReestabNCellInfo in 38.331 can be found as follows:  
--------------------------------------------------------- From 38.331 ------------------------------------------------------------
ReestabNCellInfoList ::=        SEQUENCE ( SIZE (1..maxCellPrep) ) OF ReestabNCellInfo

ReestabNCellInfo::=	SEQUENCE{
    cellIdentity                            CellIdentity,
    key-gNodeB-Star                         BIT STRING (SIZE (256)),
    shortMAC-I                              ShortMAC-I
}
--------------------------------------------------------- From 38.331 ------------------------------------------------------------
Based on the definition above, it can be observed that the cell is identified by cell Identity. However, since the cell ID space is independent for different PLMN, the cell id cannot be used to identify one cell uniquely within one gNB.
Observation 1: Since the cell id space for different PLMN is independent, the cell id within ReestabNCellInfo can not be used to uniquely identify one cell within one gNB.
The similar cell id ambiguity issue has been discussed in the previous meeting for the calculation of Resume/Reestablishment MAC-I and it is agreed to associate the CellIdentity for Resume/Reestablishment MAC-I calculation to the first PLMN-Identity included in the PLMN-IdentityInfoList broadcasted in SIB1. However, for the cell id in ReestabNCellInfo, association the cell id to the first PLMN broadcasted in cell cannot solve this issue. Considering the PLMN information was not included in ReestabNCellInfo, and different cell may have different “first PLMN” in the PLMN list, there can be multiple cells with the same cell id for the first PLMN but the PLMN ID of the first PLMN is different. For example, there can be two cells in one gNB as follows:
· Cell 1: First PLMN ID = 1, related Cell ID = 1, PCI = 1
· Cell 2: First PLMN ID = 2, related Cell ID = 1, PCI = 2
In the case above, even if the cell id in ReestabNCellInfo is set to 1 and the cell id is associated to the first PLMN broadcasted, the cell id still cannot be used to identify one cell uniquely within the gNB. Also considering different cell may have different PCI and the PCI is used in the derivation/calculation of key-gNodeB-Star and shortMAC-I, the ambiguity will still exist, and the ambiguity will lead to mismatch between the cell and the security material.
Observation 2: Associating the CellIdentity in ReestabNCellInfo to the first PLMN-Identity included in the PLMN-IdentityInfoList broadcasted cannot solve the ambiguity issue.
To uniquely identify the cell of each ReestabNCellInfo in target gNB, two alternatives can be considered:
· Explicit way: Introduce PLMN information for ReestabNCellInfo 
· Implicit way: Associate all the cells indicated in ReestabNCellInfo to the PLMN of the target cell for handover, which is indicated by IE Target Cell Global ID in HANDOVER REQUEST message over Xn interface (the related IEs defined in XnAP can be found in Annex).
For the two solutions above, one comparison table is given as follow to show the pros and cons of each solution.
	Alternatives
	Pros
	Cons

	Explicit way: Introduce PLMN information for ReestabNCellInfo
	Provides more flexibility that the RRC re-establishment can be made on the cell with different PLMN, compared to the target cell for HO
	Has ASN.1 impact

	Implicit way: Associate all the cells indicated in ReestabNCellInfo to the PLMN of the target cell for handover
	No impact on ASN.1
	Less flexibility
Introduces some correlation between RRC and XnAP



Based on the comparison above, it can be observed that the explicit way can provides more flexibility but has impact on ASN.1. For the flexibility, considering that, in most cases, the potential target cells for RRC re-establishment procedure will have the same PLMN ID with the target cell for handover. In addition, even if there are some cells belonging to different PLMN that can be selected by UE in RRC re-establishment procedure, the context fetch procedure can still be used to retrieve the security material. Therefore, we think the flexibility provided by explicit way seems not necessary. In order to save the complexity and avoid the impact on ASN.1, we prefer to adopt the implicit solution that the cellIdentity in ReestabNCellInfo should be associated to the PLMN of the target cell for handover, which is indicated by IE Target Cell Global ID in HANDOVER REQUEST message over Xn interface.
[bookmark: _GoBack]Observation 3: To solve the issue, the following two alternatives can be considered:
· Explicit way: Introduce PLMN information for ReestabNCellInfo 
· Implicit way: Associate all the cells indicated in ReestabNCellInfo to the PLMN of the target cell for handover, which is indicated by IE Target Cell Global ID in HANDOVER REQUEST message over Xn interface.
Proposal 1: The cellIdentity in ReestabNCellInfo should be associated to the PLMN of the target cell for handover, which is indicated by IE Target Cell Global ID in HANDOVER REQUEST message over Xn interface.
The corresponding CR can be found in [2].
3. Conclusion and proposals
Based on the analysis above, we give our observations and proposals as follow: 
Observation 1: Since the cell id space for different PLMN is independent, the cell id within ReestabNCellInfo cannot be used to uniquely identify one cell within one gNB.
Observation 2: Associating the CellIdentity in ReestabNCellInfo to the first PLMN-Identity included in the PLMN-IdentityInfoList broadcasted cannot solve the ambiguity issue.
Observation 3: To solve the issue, the following two alternatives can be considered:
· Explicit way: Introduce PLMN information for ReestabNCellInfo 
· Implicit way: Associate all the cells indicated in ReestabNCellInfo to the PLMN of the target cell for handover, which is indicated by IE Target Cell Global ID in HANDOVER REQUEST message over Xn interface.
Proposal 1: The cellIdentity in ReestabNCellInfo should be associated to the PLMN of the target cell for handover, which is indicated by IE Target Cell Global ID in HANDOVER REQUEST message over Xn interface.
The corresponding CR can be found in [2]. 
Since the similar issue also exist in LTE, the LTE CR are provided in [3][4] as well.
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5. Annex (related definitions in 38.423)
--------------------------------------------------------- From 38.423 ----------------------------------------------------------
[bookmark: _Toc525566897]9.1.1.1	HANDOVER REQUEST
This message is sent by the source NG-RAN node to the target NG-RAN node to request the preparation of resources for a handover.
Direction: source NG-RAN node  target NG-RAN node.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.2.3.1
	
	YES
	reject

	Source NG-RAN node UE XnAP ID reference
	M
	
	NG-RAN node UE XnAP ID
9.2.3.16
	Allocated at the source NG-RAN node
	YES
	reject

	Cause
	M
	
	9.2.3.2
	
	YES
	reject

	Target Cell Global ID
	M
	
	9.2.3.25
	Includes either an E-UTRA CGI or an NR CGI
	YES
	reject

	/*omitted*/



[bookmark: _Toc525566988]9.2.2.7	NR CGI
This IE is used to globally identify an NR cell (see TS 38.300 [9]).
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	PLMN Identity
	M
	
	9.2.2.4
	

	NR Cell Identity
	M
	
	BIT STRING (SIZE(36))
	The leftmost bits of the NR Cell Identity IE correspond to the gNB ID (defined in subclause 9.2.2.1).


/*omitted*/
[bookmark: _Toc525567039]9.2.3.25	Target Cell Global ID
This IE contains either an NR CGI or an E-UTRA CGI.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	CHOICE Target Cell
	M
	
	
	

	>NR
	
	
	
	

	>>NR CGI
	M
	
	9.2.2.7
	

	>E-UTRA
	
	
	
	

	>>E-UTRA CGI
	M
	
	9.2.2.8
	



-------------------------------------------------------------- From 38.423 ----------------------------------------------------------



