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Introduction

CB: # 103_RANsharingMLB

- any shortcomings in current specifications?

(ZTE - moderator)

Summary of offline disc R3-211115
For the Chairman’s Notes

Whether load status request/report should be allowed to be performed with multiple list of load information for each requested PLMN in one Xn AP message in the case of common interface needs further discussion.

During the offline discussion, companies provided their comments on this topic. As there is no consensus on the need of RAN sharing enhancement for MLB, we propose to postpone the discussion to next meeting.
Further clarification on RAN sharing enhancement for MLB, especially for the common interface model.
To be continued…

Discussion

On the need for RAN sharing enhancement for MLB 
In [1], we discussed a simple scenario that the RAN sharing enhancement for MLB could be applied. The source node should be aware of the load status of the target cell within the certain PLMN before offloading the UE.
During the online discussion, some companies commented that the existing signalling is enough. We think this enhancement is needed for the RAN sharing scenario, especially for the common interface model.

-----------------------------------------------------TS 38.300---------------------------------------------------
Annex E:
NG-RAN Architecture for Radio Access Network Sharing with multiple cell ID broadcast (informative)

Each NG-RAN node serving a cell identified by a Cell Identity associated with either a subset of PLMNs, or a subset of SNPNs, or a subset of PNI-NPNs is connected to another NG-RAN node via a single Xn-C interface instance.

Each Xn-C interface instance is setup and removed individually.

Xn-C interface instances terminating at NG-RAN nodes which share the same physical radio resources may share the same signalling transport resources. If this option is applied:

-
Non-UE associated signalling is associated to an Xn-C interface instance by including an Interface Instance Indication in the XnAP message;

-
Node related, non-UE associated Xn-C interface signalling may provide information destined for multiple logical nodes in a single XnAP procedure instance once the Xn-C interface instance is setup;

NOTE 1:
If the Interface Instance Indication corresponds to more than one interface instance, the respective XnAP message carries information destined for multiple logical nodes.

-
A UE associated signalling connection is associated to an Xn-C interface instance by allocating values for the corresponding NG-RAN node UE XnAP IDs so that they can be mapped to that Xn-C interface instance.

NOTE 2:
One possible implementation is to partition the value ranges of the NG-RAN node UE XnAP IDs and associate each value range with an Xn-C interface instance.

-----------------------------------------------------TS 38.300---------------------------------------------------
Based on the highlighted description, in the common interface model, the XnAP message could contain the information of multiple logical nodes. 

In current TS 38.423, we can see that for the serving cell information exchange, the source node will send the specified cell information (identified by the peer node with one single NCGI) with supported Broadcast PLMN Identity Info List NR to the target node.
-----------------------------------------------------TS 38.423---------------------------------------------------
9.2.2.11
Served Cell Information NR

This IE contains cell configuration information of an NR cell that a neighbouring NG-RAN node may need for the Xn AP interface.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	NR-PCI
	M
	
	INTEGER (0..1007, …)
	NR Physical Cell ID
	–
	

	NR CGI
	M
	
	9.2.2.7
	
	–
	

	TAC
	M
	
	9.2.2.5
	Tracking Area Code
	–
	

	RANAC
	O
	
	RAN Area Code

9.2.2.6
	
	–
	

	Broadcast PLMNs
	
	1..<maxnoofBPLMNs>
	
	Broadcast PLMNs in SIB1 associated to the NR Cell Identity in the NR CGI IE.
	–
	

	>PLMN Identity
	M
	
	9.2.2.4
	
	–
	

	CHOICE NR-Mode-Info
	M
	
	
	
	–
	

	>FDD
	
	
	
	
	
	

	>>FDD Info
	
	1
	
	
	–
	

	>>>UL NR Frequency Info
	M
	
	NR Frequency Info

9.2.2.19
	
	–
	

	>>>DL NR Frequency Info
	M
	
	NR Frequency Info

9.2.2.19
	
	–
	

	>>>UL Transmission Bandwidth
	M
	
	NR Transmission Bandwidth

9.2.2.20
	
	–
	

	>>>DL Transmission Bandwidth
	M
	
	NR Transmission Bandwidth

9.2.2.20
	
	–
	

	>>>UL Carrier List 
	O
	
	NR Carrier List
9.2.2.63
	If included, the UL Transmission Bandwidth IE shall be ignored.
	YES
	ignore

	>>>DL Carrier List
	O
	
	NR Carrier List
9.2.2.63
	If included, the DL Transmission Bandwidth IE shall be ignored.
	YES
	ignore

	>TDD
	
	
	
	
	
	

	>>TDD Info
	
	1
	
	
	–
	

	>>>Frequency Info
	M
	
	NR Frequency Info

9.2.2.19
	
	–
	

	>>>Transmission Bandwidth
	M
	
	NR Transmission Bandwidth

9.2.2.20
	
	–
	

	>>>Intended TDD DL-UL Configuration NR
	O
	
	9.2.2.40
	
	YES
	ignore

	>>>TDD UL-DL Configuration Common NR 
	O
	
	OCTET STRING
	The tdd-UL-DL-ConfigurationCommon as defined in TS 38.331 [10]
	YES
	ignore

	>>>Carrier List 
	O
	
	NR Carrier List
9.2.2.63
	If included, the Transmission Bandwidth IE shall be ignored.
	YES
	ignore

	Measurement Timing Configuration
	M
	
	OCTET STRING
	Contains the MeasurementTimingConfiguration inter-node message for the served cell, as defined in TS 38.331 [10].
	–
	

	Connectivity Support
	M
	
	9.2.2.28
	
	–
	

	Broadcast PLMN Identity Info List NR
	
	0..<maxnoofBPLMNs>
	
	This IE corresponds to the PLMN-IdentityInfoList IE in SIB1 as specified in TS 38.331 [8]. All PLMN Identities and associated information contained in the PLMN-IdentityInfoList IE are included and provided in the same order as broadcast in SIB1.
	YES
	ignore

	>Broadcast PLMNs
	
	1..<maxnoofBPLMNs>
	
	Broadcast PLMNs in SIB1 associated to the NR Cell Identity IE.
	–
	

	>>PLMN Identity
	M
	
	9.2.2.4
	
	–
	

	>TAC
	M
	
	9.2.2.5
	
	–
	

	>NR Cell Identity
	M
	
	BIT STRING (SIZE(36))
	
	–
	

	>RANAC
	O
	
	RAN Area Code

9.2.2.6
	
	–
	

	>Configured TAC Indication
	O
	
	9.2.2.39a
	NOTE: This IE is associated with the TAC in the Broadcast PLMN Identity Info List NR IE
	YES
	ignore

	>NPN Broadcast Information
	O
	
	9.2.2.71
	If this IE is included the content of the Broadcast PLMNs IE in the Broadcast PLMN Identity Info List NR IE is ignored.
	YES
	reject

	Configured TAC Indication
	O
	
	9.2.2.39a
	NOTE: This IE is associated with the TAC on top-level of the Served Cell Information NR IE
	YES
	ignore

	NPN Broadcast Information
	O
	
	9.2.2.71
	If this IE is included the content of the Broadcast PLMNs IE in the top Served Cell Information NR IE is ignored.
	YES
	reject

	SSB Positions In Burst
	O
	
	9.2.2.64
	
	YES
	ignore

	NR Cell PRACH Configuration
	O
	
	OCTET STRING
	Containing 9.3.1.139 NR Cell PRACH Configuration as of TS 38.473 [41].
	YES
	ignore

	CSI-RS Transmission Indication
	O
	
	ENUMERATED (activated, deactivated, ...)
	This IE indicates the CSI-RS transmission status of the given cell.
	YES
	ignore


-----------------------------------------------------TS 38.423---------------------------------------------------
Similarly, in the common interface model, for the Resource Status Reporting procedure, the target node could send the load information of requetsed subset or all PLMNs associated with the cell (NR CGI) back to the source node via a single RESOURCE STATUS UPDATE message. Such handling is align what we designed in TS38.300 for non-UE associated Xn-C interface signalling for common interface and it should be supported as well as per-PLMN specific interface model.
Companies are invited to provide their view on whether to introduce this enhancement over Xn.
	Company
	Comment

	ZTE
	Needed

As analyzed above, we think such enhancement is necessary to support the common interface model in RAN Sharing, in addition, it also helps to save signalling load over interfaces.

	Nokia
	Not needed. Even with common transport the logical node model applies. 

ZTE: The common interface can not only share the common transport, but also share one set of AP signalling, as highlight above as “the respective XnAP message carries information destined for multiple logical nodes”.

Such deployment should also be supported.

	Ericsson
	We agree with Nokia’s comment. 

Besides, Served Cell Information can be signalled in a way to have one cell per sharing operator. 

Example: 

- A cell is shared by Operator 1 and Operator 2 

- The cell broadcasts PLMN1 for Operator 1 and PLMN2 for Operator2

- The cell broadcasts CellID1

In this case two served cell information could be signalled, one for Operator 1 (PLMN1+CellID1) and one for  Operator 2 (PLMN2+CellID2)

Likewise load information can be reported for these two cells, achieving a per sharing operator load information without any changes to the standard.
ZTE: For PLMN specific interface model, the above explanation is fine. However, for the case we described above, the common interface can not only share the common transport, but also share one set of AP signalling, load status request/report should be allowed to be performed with multiple list of load information for each requested PLMN in one Xn AP message.

	NEC
	Needed.

Agree with ZTE analysis.

	Huawei
	Same view as Ericsson and Nokia. 


RAN sharing related cause value for Mobility Settings Change procedure
In the case of RAN sharing, if the primary PLMN of source cell target cell are different, which means that they could be managed by different operators with different RAN sharing strategy and policy, then the mobility parameter negotiation may be not admitted. And this could lead to the failure of Mobility Settings Change procedure. However, if the source cell does not acknowledge this failure reason, it will retry to perform mobility parameter negotiation with the same target cell repeatedly, which could result in the unnecessary signalling load.
Therefore, one new cause value for RAN sharing reason should be added in the MOBILITY CHANGE FAILURE message, i.e. Negotiation not allowed[3].
Companies are invited to provide their view on whether this cause value can be introduced.
	Company
	Comment

	Nokia
	In our view this scenario is not valid in deployments based on logical nodes.

	Ericsson
	We have typically not specified cause values for these types of issues that are not technical but rather due to inter operator agreements. For example, if an Xn cannot be setup between two nodes of two sharing operators, we would have an Xn setup failure, but we do not have a cause value for that.

	ZTE
	Proper cause value can help to reduce IOT issue, especially for inter-vendor deployment.


If companies agree with this enhancement, the corresponding CRs could be considered.[2][3] 
	Company
	Comment

	
	

	
	


Conclusion, Recommendations [if needed]

If needed
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