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Introduction

Partial List Indicator is used in XnAP Xn SETUP REQUEST, Xn SETUP RESPONSE, and NG-RAN NODE CONFIGURATION UPDATE ACKNOWLEDGE messages. But there is no specific description on how does a NG-RAN node perform after this RAN node receives this indicator. In this contribution, we discuss how to correct the issue on the partial list indicator handling.

Background
Partial List Indicator is defined in section 9.2.2.46 and is used to indicate whether the served cell info contained in this Xn message is a partial list.

9.2.2.46
Partial List Indicator

The Partial List Indicator IE is used by the NG-RAN node to indicate whether the served cell information contained in the same message is a partial list.

	IE/Group Name
	Presence
	Range
	IE Type and Reference
	Semantics Description

	Partial List Indicator
	M
	
	ENUMERATED (partial, ...)
	


Partial List Indicator is used in 3 XnAP messages, the description on how to handle the Partial List Indicator is shown below:

How to handle the partial list indicator in Xn Setup procedure:

8.4.1
Xn Setup

<SKIP UNRELATED PART>
8.4.1.2
Successful Operation
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Figure 8.4.1.2: Xn Setup, successful operation
<SKIP UNRELATED PART>
The List of Served Cells NR IE and the List of Served Cells E-UTRA IE, if contained in the XN SETUP REQUEST message, shall contain a complete list of cells served by NG-RAN node1 or, if supported, a partial list of served cells together with the Partial List Indicator IE. The List of Served Cells NR IE and the List of Served Cells E-UTRA IE, if contained in the XN SETUP RESPONSE message, shall contain a complete list of cells served by NG-RAN node2 or, if supported, a partial list of served cells together with the Partial List Indicator IE.

<SKIP UNRELATED PART>

If the Partial List Indicator NR IE or the Partial List Indicator E-UTRA IE is set to "partial" in the XN SETUP REQUEST message the candidate NG-RAN node2 shall, if supported, assume that the List of Served Cells NR IE or the List of Served Cells E-UTRA IE in the XN SETUP REQUEST message includes a partial list of cells.

If the Partial List Indicator NR IE or the Partial List Indicator E-UTRA IE is set to "partial" in the XN SETUP RESPONSE message from the candidate NG-RAN node2, the NG-RAN node1 shall, if supported, assume that the List of Served Cells NR IE or the List of Served Cells E-UTRA IE in the XN SETUP RESPONSE message includes a partial list of cells.

If the Cell and Capacity Assistance Information NR IE or the Cell and Capacity Assistance Information E-UTRA IE is present in the XN SETUP REQUEST message the candidate NG-RAN node2 shall, if supported, use it when generating the list of NG-RAN served cell information to include in the XN SETUP RESPONSE message.

If the Cell and Capacity Assistance Information NR IE or the Cell and Capacity Assistance Information E-UTRA IE is present in the XN SETUP RESPONSE message from the candidate NG-RAN node2, the NG-RAN node1 shall, if supported, store the collected information to be used for future NG-RAN node interface management.

<SKIP UNRELATED PART>

Interactions with other procedures:

If the NG-RAN node1 receives a XN SETUP RESPONSE message containing a Local NG-RAN Node Identifier identical to the Local NG-RAN Node Identifier included in the corresponding XN SETUP REQUEST message, the NG-RAN node1 may initiate the NG-RAN node Configuration Update procedure including in the NG-RAN NODE CONFIGURATION UPDATE message a new Local NG-RAN Node Identifier, different from the Local NG-RAN Node Identifier of each of its neighbour NG-RAN Nodes.

If the NG-RAN node1 receives a XN SETUP RESPONSE message containing a Local NG-RAN Node Identifier within the Neighbour NG-RAN Node List IE identical to the Local NG-RAN Node Identifier included in the corresponding XN SETUP REQUEST message, the NG-RAN node1 may initiate the NG-RAN node Configuration Update procedure including in the NG-RAN NODE CONFIGURATION UPDATE message a new Local NG-RAN Node Identifier, different from the Local NG-RAN Node Identifier of each of its neighbour NG-RAN Nodes.

How to handle the partial list indicator in NG-RAN node configuration update procedure:
8.4.2
NG-RAN node Configuration Update

<SKIP UNRELATED PART>
8.4.2.2
Successful Operation
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Figure 8.4.2.2-1: NG-RAN node Configuration Update, successful operation

<SKIP UNRELATED PART>
If the Cell Assistance Information NR IE is present, the NG-RAN node2 shall, if supported, use it to generate the Served NR Cells IE and include the list in the NG-RAN NODE CONFIGURATION UPDATE ACKNOWLEDGE message.

If the Cell Assistance Information E-UTRA IE is present, the NG-RAN node2 shall, if supported, use it to generate the Served E-UTRA Cells IE and include the list in the NG-RAN NODE CONFIGURATION UPDATE ACKNOWLEDGE message.

If the Partial List Indicator NR IE is included in the NG-RAN NODE CONFIGURATION UPDATE ACKNOWLEDGE message and set to "partial" the NG-RAN node1 shall, if supported, assume that the Served NR Cells IE in the NG-RAN NODE CONFIGURATION UPDATE ACKNOWLEDGE message includes a partial list of NR cells.

If the Partial List Indicator E-UTRA IE is included in the NG-RAN NODE CONFIGURATION UPDATE ACKNOWLEDGE message and set to "partial" the NG-RAN node1 shall, if supported, assume that the Served E-UTRA Cells IE in the NG-RAN NODE CONFIGURATION UPDATE ACKNOWLEDGE message includes a partial list of NR cells.

If the Cell and Capacity Assistance Information NR IE is present in the NG-RAN NODE CONFIGURATION UPDATE ACKNOWLEDGE message from the candidate NG-RAN node2, the NG-RAN node1 shall, if supported, store the collected information to be used for future NG-RAN node interface management.

If the Cell and Capacity Assistance Information E-UTRA IE is present in the NG-RAN NODE CONFIGURATION UPDATE ACKNOWLEDGE message from the candidate NG-RAN node2, the NG-RAN node1 shall, if supported, store the collected information to be used for future NG-RAN node interface management.

<SKIP UNRELATED PART>
Interactions with other procedures:

If the NG-RAN node1 receives a NG-RAN NODE CONFIGURATION UPDATE ACKNOWLEDGE message containing a Local NG-RAN Node Identifier identical to the Local NG-RAN Node Identifier included in the corresponding NG-RAN NODE CONFIGURATION UPDATE message, the NG-RAN node1 may initiate the NG-RAN node Configuration Update procedure including in the NG-RAN NODE CONFIGURATION UPDATE message a new Local NG-RAN Node Identifier, different from the Local NG-RAN Node Identifier of each of its neighbour NG-RAN Nodes.

If the NG-RAN node1 receives a NG-RAN NODE CONFIGURATION UPDATE ACKNOWLEDGE message containing a Local NG-RAN Node Identifier within the Neighbour NG-RAN Node List IE identical to the Local NG-RAN Node Identifier included in the corresponding NG-RAN NODE CONFIGURATION UPDATE message, the NG-RAN node1 may initiate the NG-RAN node Configuration Update procedure including in the NG-RAN NODE CONFIGURATION UPDATE message a new Local NG-RAN Node Identifier, different from the Local NG-RAN Node Identifier of each of its neighbour NG-RAN Nodes.

Observation 1: If the Partial List Indicator is included in the XnAP messages(e.g. Xn SETUP REQUEST, Xn SETUP RESPONSE, NG-RAN NODE CONFIGURATION UPDATE ACKNOWLEDGE) and set to "partial", the received NG-RAN node shall, if supported, assume that the served cell list is a partial cell list.
Discussion
As shown above, the Partial List Indicator is only used to mark that a cell list does not contain all served cells of this NG-RAN node.

But there is no further description in spec on how does a NG-RAN node collect full served cell list after this NG-RAN node received the Partial List Indicator in Xn messages.

More specifically,

For NG-RAN node configuration update procedure:

When NG-RAN node 1 triggers the NG-RAN node configuration update procedure and receives the served cell list with Partial List Indicator from NG-RAN node configuration update acknowledge message, without further description, the following scenarios may happen based on the current spec description:

1.1 NG-RAN node 1 triggers the NG-RAN node configuration update message again and request the rest served cell list from NG-RAN node 2.

1.2 NG-RAN node 1 do nothing. NG-RAN node 2 triggers the NG-RAN node configuration update message and sends the rest served cell list to NG-RAN node 1 by using add or mod function(e.g. Served Cells NR to Add IE or Served Cells to Modify NR IE).

2. For Xn Setup procedure:

When NG_RAN node 1 sends Xn Setup message with served cell list and Partial List Indicator, and receives the Xn Setup Response message from NG-RAN node 2, without further description, the following scenarios may happen based on the current spec description:

2.1 NG-RAN node 1 re-triggers the Xn Setup Request message with the rest served cell list and Partial List Indicator, and receives the Xn Setup Response message from NG-RAN node 2. 

2.2 NG-RAN node 2 triggers the Xn Setup Request message with the rest served cell list and Partial List Indicator. 

2.3 NG-RAN node 1 triggers NG-RAN node configuration update message and sends the rest served cell list to NG-RAN node 2 by using add or mod function.

2.4 NG-RAN node 2 trigger NG-RAN node configuration update message and request NG-RAN node 1 to send the rest served cell list by using the Cell Assistance Information IE(either for NR or E-UTRA).

Observation 2: Due to the lack of description, NG-RAN node may preform different further procedures after it receives the Partial List Indicator.

After NG-RAN node receives the served cell list with the Partial List Indicator, how does this NG-RAN node perform to collect the rest of the served cell info in the following scenarios?

NG-RAN node configuration update message with Partial List Indicator.

Xn setup request/response message with Partial List Indicator.

Proposal 1: RAN3 shall further clarify how does the NG-RAN node perform to collect the rest of the served cell info in the following scenarios:

NG-RAN node configuration update message with Partial List Indicator.

Xn setup request/response message with Partial List Indicator.

Based on the listed cases shown above, to further regulate the NG-RAN node behaviour when sending/receiving Partial List Indicator, the following alternatives can be further discussed: 

Alt 1:

If the Partial List Indicator exists in both messages in Xn Setup Procedure, the NG-RAN node who triggers this procedure shall re-trigger the Xn Setup Procedure for remaining served cell list transmission until the Partial List Indicator exists in only one message of this procedure.

If the Partial List Indicator only exists in either messages of Xn Setup Procedure or in NG-RAN node configuration update message, the sender node(who sends the Partial List Indicator) shall trigger the NG-RAN node configuration update message for the remaining served cell list transmission by using either add or mod list.

Alt2:

Sender node(NG-RAN node who sends the served cell list with Partial List Indicator) triggers the NG-RAN node configuration update message with the rest served cell list which contains in either add or mod list.
Alt3:

Receiver node(NG-RAN node who receives the served cell list with Partial List Indicator)trigger the NG-RAN node configuration update message with the remaining info request in Cell Assistance Info NR IE or Cell Assistance Info E-UTRA IE.

Based on the definition of the Partial List Indicator, it can not indicate whether there is remaining served cell info which still needs to be transmitted. When the receiver node receives a served cell list with indicator, it does not know whether this is the last piece of partial served cell list or whether a new request message is needed in all cases. Hence, alt 3 is not a proper solution in this case. Because the receiver node does not know whether the received partial served cell list is the last one. 

Observation 3: NG-RAN node who receives the served cell list with Partial List Indicator does not know whether there is any remaining served cell info at other side.
Either alt1 and alt2 can be used for this scenario. To avoid introducing extra function for Xn Setup procedure, the alt1 shall be down selected. From simplicity perspective, we prefer to use the similar mechanism/limitation to specify how to handle this indicator. Hence, the sender node(NG-RAN node who sends the served cell list with Partial List Indicator) triggers the NG-RAN node configuration update message with the rest served cell list which contains in either add or mod list. Detail corrections can be found in our contributions [X]. 

Proposal 2: NG-RAN node who sends the served cell list with Partial List Indicator triggers the NG-RAN node configuration update message with the rest served cell list which contains in either add or mod list. 

Conclusion
In this contribution , proposals and observations are:

Observation 1: If the Partial List Indicator is included in the XnAP messages(e.g. Xn SETUP REQUEST, Xn SETUP RESPONSE, NG-RAN NODE CONFIGURATION UPDATE ACKNOWLEDGE) and set to "partial", the received NG-RAN node shall, if supported, assume that the served cell list is a partial cell list.
Observation 2: Due to the lack of description, NG-RAN node may preform different further procedures after it receives the Partial List Indicator.

Proposal 1: RAN3 shall further clarify how does the NG-RAN node perform to collect the rest of the served cell info in the following scenarios:

NG-RAN node configuration update message with Partial List Indicator.

Xn setup request/response message with Partial List Indicator.

Observation 3: NG-RAN node who receives the served cell list with Partial List Indicator does not know whether there is any remaining served cell info at other side.
Proposal 2: NG-RAN node who sends the served cell list with Partial List Indicator triggers the NG-RAN node configuration update message with the rest served cell list which contains in either add or mod list. 
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