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1
Introduction

This is a response to R3-186527 on “Discussion on PLMN information for RRC Resume/Reestablishment”.
2
Discussion

2.0
SIB1 content for multiple cell-ID broadcast RAN sharing

To start with, we would like to quote the current SIB1 content from 38.331, to show how the association between PLMN IDs and Cell-IDs/TACs is realised in RRC:

In the multiple cell-ID broadcast RAN sharing scenario, SIB1 associated with one cell defining SSB could broadcast multiple Cell IDs associated with different PLMNs. 
This is a new network sharing deployment, new, as compared to the MOCN network sharing deployment, where SIB is broadcasting one pair of cell-ID/TAC only and associate this pair of identifiers with multiple PLMN IDs.

Of course, this can be combined with the multiple Cell-ID broadcast approach, having the same cell-ID/TAC pair associated with more than one PLMN-ID, like e.g. the following associations:

-
{PLMN-ID1, PLMN-ID2, PLMN-ID3 }( {Cell-IDA / TACA}, and 

-
{PLMN-ID4} associated with {Cell-IDB / TACB}

(the “classic” MOCN sharing scenario would broadcast only the first bullet for Cell-IDA / TACA)

One can see this in 38.331, in the following quote of the SIB1 message and relevant sub-IEs: (SIB1(CellAccessRelatedInfo(PLMN-IdentityInfoList(PLMN-IdentityInfo(
PLMN-IdentityList, 











TrackingAreaCode, 

CellIdentity)
SIB1 message
-- ASN1START

-- TAG-SIB1-START

SIB1 ::=        SEQUENCE {

    cellSelectionInfo                   SEQUENCE {

        q-RxLevMin                          Q-RxLevMin,

        q-RxLevMinOffset                    INTEGER (1..8)           OPTIONAL,   -- Need R

        q-RxLevMinSUL                       Q-RxLevMin               OPTIONAL,   -- Need R

        q-QualMin                           Q-QualMin                OPTIONAL,   -- Need R

        q-QualMinOffset                     INTEGER (1..8)           OPTIONAL    -- Need R

    }                                                                OPTIONAL,   -- Need S

    cellAccessRelatedInfo               CellAccessRelatedInfo,

    ...

-- TAG-SIB1-STOP

-- ASN1STOP

CellAccessRelatedInfo information element

-- ASN1START

-- TAG-CELL-ACCESS-RELATED-INFO-START

CellAccessRelatedInfo   ::=         SEQUENCE {

    plmn-IdentityList                   PLMN-IdentityInfoList,

    cellReservedForOtherUse             ENUMERATED {true}  OPTIONAL,            -- Need R

    ...

}

-- TAG- CELL-ACCESS-RELATED-INFO-STOP

-- ASN1STOP

PLMN-IdentityInfoList information element

-- ASN1START

-- TAG-PLMN-IDENTITY-LIST-START

PLMN-IdentityInfoList ::=               SEQUENCE (SIZE (1..maxPLMN)) OF PLMN-IdentityInfo

PLMN-IdentityInfo ::=                   SEQUENCE {

    plmn-IdentityList                           SEQUENCE (SIZE (1..maxPLMN)) OF PLMN-Identity,

    trackingAreaCode                            TrackingAreaCode          OPTIONAL,   -- Need R

    ranac                                       RAN-AreaCode              OPTIONAL,       -- Need R

    cellIdentity                                CellIdentity,

    cellReservedForOperatorUse                  ENUMERATED {reserved, notReserved},

    ...

}

-- TAG-PLMN-IDENTITY-LIST-STOP

-- ASN1STOP
2.1
RAN2 agreements in light of multiple cell-ID broadcast network sharing discussions
R3-186527 quotes RAN2 agreements from November in R2-1815834 [1]. 

In this CR, RAN2 agreed to define the calculation of the MAC-I being based on the Input from sorucePhysCellId, targetCellIdentity, source-c-RNTI, whereas the targetCellIdentity semantics is corrected to 

	targetCellIdentity
Set to CellIdentity of the target cell i.e. the cell the UE is trying to resume. The CellIdentity is associated with the first PLMN-Identity included in the PLMN-IdentityInfoList broadcasted in SIB1.


This was corrected for the resume and the re-establishment case..

The Reason for change states that Considering multiple PLMN can be broadcasted in the target cell in SIB1 and each PLMN can have different Cell ID, it is not clear the cell ID of which PLMN will be taken as targetCellIdentity in the short-MAC-I calculation.
So, obviously there was a discussion in RAN2 which target cell ID the UE would take for MAC-I calculation if more than one PLMN ID is broadcast.

For the resume/re-establishment case, we would assume, that the UE would only select a target cell for resumption and re-establishment, if the cell is a suited, one, i.e. if at least one of the PLMN ID entries in SIB1 corresponds to either the serving PLMN or one of the equivalent PLMNs it is configured with.

We would also assume that the case, where more than one PLMN-IdentityInfo items present in the PLMN-IdentityInfoList, which correspond to appropriate PLMNs for the UE and contain different Celldentity/TrackingAreaCode values, would rather correspond to a misconfiguration than to an abnormal case that should be supported by the standard.

A UE, that would need to read SIB1 until it finds the PLMN-IdentityInfo entry with appropriate PLMN ID content, should rather take the corresponding CellIdentity value for MAC-I calculation than an the one mentioned in the CR in [1].

Also the suggestions in observation 3 of R3-186527, to consider the possibility of some implementation specific enhancements is not necessary, as we should strive for as much separation of operators networks as possible.

Of course, if, at resumption/re-establishment, the RAN2 change is kept, the new node would need to provide the input parameters to the MAC-I verification at the old node, including the target PCI and target Cell-ID, with which the UE has calculated the MAC-I, but this would not only require changes at Xn but also on F1.

Observation 1:
The reason for change in the quoted 38.331 CR in [1] is not given, as the UE would need to take the SIB1 entry and evaluate the corresponding PLMN-Identity/TrackingAreaCode to verify whether the cell is a suited one or whether it should first register on a new PLMN or even perform Tracking Area Update. If the cell is suited and resume/re-establishment can proceed, the CellIdentity of the PLMN-IdentityInfo should be taken instead. Such approach is conceptually wrong.
Observation 2:
If the RAN2 change is retained, the DU via F1 and the new node via Xn signalling would need to provide the input parameters for MAC-I verification, which cannot be assumed to be available at the old node in general

Proposal 1:
Liaise to RAN2 to 
either take the change back and rather describe in the semantics of the targetCellIdentity, that this is“The targetCellIdentity is associated with the CellIdentity value of the cell the UE is trying to resume/reestablish the connection, contained in the entry of the PLMN-IdentityInfoList broadcast in SIB1, which contains a PLMN-Identity corresponding to either the serving or an equivalent PLMN ID of the UE.”
or clarify in the semantics of the targetCellIdentity that it is “Used to calculate or verify the resumeMAC-I / shortMAC-I. Set to value of the CellIdentity included in the first entry of the PLMN-IdentityInfoList broadcast in SIB1 of the target cell i.e. the cell the UE is trying to resume/reestablish the connection.”
Proposal 2:
Independent of the outcome of proposal 1, we should clarify in TS 38.423 that the New Cell Identifier IE in the RETRIEVE UE CONTEXT REQUEST message is a mere input parameter for the old NG-RAN node to verify the MAC-I provided by the UE, as shown in Annex B.

3
Conclusion and Proposals
We have discussed R3-186527 and observed the following:
Observation 1:
The reason for change in the quoted 38.331 CR in [1] is not given, as the UE would need to take the SIB1 entry and evaluate the corresponding PLMN-Identity/TrackingAreaCode to verify whether the cell is a suited one or whether it should first register on a new PLMN or even perform Tracking Area Update. If the cell is suited and resume/re-establishment can proceed, the CellIdentity of the PLMN-IdentityInfo should be taken instead. Such approach is conceptually wrong.

Observation 2:
If the RAN2 change is retained, the DU via F1 and the new node via Xn signalling would need to provide the input parameters for MAC-I verification, which cannot be assumed to be available at the old node in general

We propose:

Proposal 1:
Liaise to RAN2 to 
either take the change back and rather describe in the semantics of the targetCellIdentity, that this is“The targetCellIdentity is associated with the CellIdentity value of the cell the UE is trying to resume/reestablish the connection, contained in the entry of the PLMN-IdentityInfoList broadcast in SIB1, which contains a PLMN-Identity corresponding to either the serving or an equivalent PLMN ID of the UE.”
or clarify in the semantics of the targetCellIdentity that it is “Used to calculate or verify the resumeMAC-I / shortMAC-I. Set to value of the CellIdentity included in the first entry of the PLMN-IdentityInfoList broadcast in SIB1 of the target cell i.e. the cell the UE is trying to resume/reestablish the connection.”
Proposal 2:
Independent of the outcome of proposal 1, we should clarify in TS 38.423 that the New Cell Identifier IE in the RETRIEVE UE CONTEXT REQUEST message is a mere input parameter for the old NG-RAN node to verify the MAC-I provided by the UE, as shown in Annex B.
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References
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R2-1815834 "CR to 38.331 on the ambiguity of targetCellIdentity in Resume/Reestablishment MAC-I calculation", CR0454r1 38.331 v15.3.0, agreed in principle at RAN2#103bis
Annex A: proposed LS text to RAN2

1. Overall Description:

RAN3 got notice of a CR to 38.331 agreed in principle at RAN2#103bis in R2-1815834.

When discussing the relevance for network sharing scenarios where multiple pairs of different Cell-IDs/TACs are broadcast, RAN3 is of the opinion, that the UE is very well in the position to identify unambiguously the targetCellIdentity corresponding to either its serving PLMN or one of its equivalent PLMNs. There are no such cases, where the UE would resume or re-establish within a cell that broadcasts different pairs of Cell-IDs/TACs corresponding to the UEs serving/equivalent PLMNs.

However, RAN3 agrees that the solution agreed in principle R2-1815834 would work, even if the reason for change is not based on a valid scenario.

RAN3 asks RAN2 to change the semantics description of the targetCellIdentity to

-
either “The targetCellIdentity is associated with the CellIdentity value of the cell the UE is trying to resume/reestablish the connection, contained in the entry of the PLMN-IdentityInfoList broadcast in SIB1, which contains a PLMN-Identity corresponding to either the serving or an equivalent PLMN ID of the UE.”

-
or “Used to calculate or verify the resumeMAC-I / shortMAC-I. Set to value of the CellIdentity included in the first entry of the PLMN-IdentityInfoList broadcast in SIB1 of the target cell i.e. the cell the UE is trying to resume/reestablish the connection.”

2. Actions:

To RAN2 group.

ACTION: 
RAN3 asks to change agreements on R2-1815834 according to either of the outlined possibilities.
3. Date of Next TSG-RAN WG3 Meetings:

TSG-RAN WG3 Meeting #103
25th February – 1st March 2019, Athens, Greece

TSG-RAN WG3 Meeting #103bis
8th -12th April 2019, China

Annex B: proposed changes to 38.423 (on top of R3-186528, taking into account R3-186901)
9.1.1.8
RETRIEVE UE CONTEXT REQUEST

This message is sent by the new NG-RAN node to request the old NG-RAN node to transfer the UE Context to the new NG-RAN.

Direction: new NG-RAN node ( old 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
	ignore

	New NG-RAN node UE XnAP ID reference
	M
	
	NG-RAN node UE XnAP ID
9.2.3.16
	Allocated at the new NG-RAN node
	YES
	reject

	UE Context ID
	M
	
	9.2.3.40
	
	YES
	reject

	Integrity protection
	M
	
	BIT STRING (SIZE (16)) 
	RRC Resume:

ResumeMAC-I either contained in the RRC ResumeRequest or the RRCResumeRequest1 message as defined in TS 38.331 [10])

or the ShortResumeMAC-I in the RRCConnection ResumeRequest message as defined in TS 36.331 [14])
RRC Reestablishment:

ShortMAC-I contained in the RRCReestablishmentRequest as defined in TS 38.331 [10])

or the ShortMAC-I in the RRCReestablishmentRequest message as defined in TS 36.331 [14]).
	YES
	reject

	New Cell Identifier
	M
	
	NG-RAN Cell Identity

9.2.2.9
	RRC Resume:

Corresponds to the targetCellIdentity within the VarResumeMAC-Input as specified in TS 38.331 [10] or the cellIdentity within the VarShortMAC-Input as specified in TS 36.331 [14].
RRC Reestablishment:

Corresponds to the targetCellIdentity within the VarShortMAC-Input as specified in TS 38.331 [10] or the cellIdentity within the VarShortMAC-Input as specified in TS 36.331 [14].


	YES
	reject

	RRC Resume Cause
	O
	
	9.2.3.61
	In case of RNA Update, contains the cause value provided by the UE in the RRC ResumeRequest message, as defined in TS 38.331 [10],

or in the RRCConnection ResumeRequest message, as defined in TS 36.331 [14].
	YES
	ignore
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