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Introduction
At the RAN3#107bis-e meeting (April 2020 electronic meeting), the topic of CSI-RS configuration exchange was discussed in [1]. At that time, RAN3 agreed to add an indication of the CSI-RS status in the network node interface protocols (X2AP and XnAP) to allow knowledge of the CSI-RS measurements of neighboring cells at the receiving node. Two proposals have been debated:
1. Adding a generic CSI-RS Transmission Indication IE in Xn/X2 signalling and relying on OAM or private implementation to understand the neighbor cells relation information related to the CSI-RS configuration at the MN node.
2. Decomposing the indication in a granularity where a node (SN) can send the relation information with its CSI-RS configuration to the MN node, and thus the status indication for each group of cells. Based on this, the MN would be aware of the specific cells to where CSI-RS need to be forwarded to.
After the online and offline discussions, it was agreed to proceed with solution #1 and to consider the second solution for Rel-17. Below the agreement captured in chairman’s notes:
It is acknowledged that the solutions in R3-202184 would achieve a reduction of configuration via OAM. Due to lack of time in Rel-16 the solutions are proposed to be discussed in Rel-17.
Furthermore, it was noted by a company in [1] that the aspects raised by the second solution touch upon a common issue related to features that impact Xn message size limitation. Thus, the proposed solution needs to be evaluated again in Rel-17. This contribution elaborates more on this aspect.
Discussion
Background on Xn message size limitation
In the past Rel-16 meetings, issues have been raised regarding the size of the EN-DC X2 Setup message and Xn Setup message. The issue came from the fact that a node can include many served cell information and neighbour information in a single message, making this message impossible to decode at ASN.1 level. 
For that reason, RAN3 has agreed on a solution that is documented in v16.6.0 of both TSes 36.423 and 38.423. Taking X2AP as example, the following extract presents the solution:
Extract from TS 36.423 v16.6.0:
en-gNB initiated EN-DC X2 Setup:
An en-gNB initiates the procedure by sending the EN-DC X2 SETUP REQUEST message to a candidate eNB. The candidate eNB replies with the EN-DC X2 SETUP RESPONSE message. The initiating en-gNB shall transfer the complete list of its served cells or if supported, a partial list of its served cells together with the Partial List Indicator IE in the EN-DC X2 SETUP REQUEST message to the candidate eNB. The candidate eNB shall reply with the complete list of its served cells.
[…]
If the Partial List Indicator IE is set to “partial” in the EN-DC X2 SETUP REQUEST message from the en-gNB, the eNB shall, if supported, assume that the en-gNB has included in the List of Served Cells NR IE a partial list of cells.
And 
eNB initiated EN-DC Configuration Update
[…]
If the Cell Assistance Information IE is present, the en-gNB shall, if supported, use it to generate the List of Served NR Cells IE and include the list in the EN-DC CONFIGURATION UPDATE ACKNOWLEDGE message.
And the corresponding tabular:
[bookmark: _Toc20954578][bookmark: _Toc29902583][bookmark: _Toc29906587]9.2.115   Cell Assistance Information
The Cell Assistance Information IE is used by the eNB to request information about NR cells.
	IE/Group Name
	Presence
	Range
	IE Type and Reference
	Semantics Description

	CHOICE Cell Assistance Type
	M
	
	
	This IE may be refined.

	>Limited List
	
	
	
	

	>>List of Requested NR Cells
	
	1 .. < maxCellinengNB >
	
	Included when the eNB requests a limited list of served NR cells.

	>>>NR CGI
	M
	
	9.2.111
	NR cell for which served NR cell information is requested.

	>Full List
	
	
	
	

	>>Complete Information Request Indicator
	M
	
	ENUMERATED (allServedNRCells, …)
	Included when the eNB requests the complete list of served NR cells.



So in essence, an eNB (for EN-DC X2) or a gNB (for Xn) will build its list of neighbour cells little by little. The first setup message will provide a partial list of served cells, then the configuration updates will provide additional information about more neighbour cells. However, with the current generic CSI-RS Transmission Indication IE - signalled during the setup and configuration update messages of X2AP and XnAP -  we undo what this solution is trying to achieve because we are forcing the nodes to reset all the served and neighbour cell information they have built in the past.
Observation 1: The current CSI-RS Transmission Indication IE is undoing the previously agreed principle to limit X2/Xn message size by building the list of cells little by little, i.e. forcing a complete reset of all served and neighbour cell information.


Furthermore, considering the current CSI-RS configuration, defined to be part of the Measurement Timing Configuration (MTC) container, it is done on a per-cell basis anyway; therefore, it does not make sense to report all neighbor information, as this would create unnecessary signaling and increase the size of Xn/X2 messages. On the other hand, after receiving the generic CSI-RS status indication as currently specified, the MN would assume it is valid for all cells and would then be forced to forward all the received cell information to an SN, which would also result in wasted signaling and increased X2/Xn message size. In effect, this constitutes an overkill of the network resources. Here are examples of such cases with EN-DC and Xn operation:


Figure 1: EN-gNB1 sends all its neighbour information to eNB with the generic CSI-RS indication. Not all of them have CSI-RS nor are needed. eNB sends all the received cell information to EN-gNB2. This unnecessarily increases X2 message size.

Second example with Xn:
[image: ]
Figure 1: UE measures cells with same power. MgNB1 deduces that Cell S2 and Cell S3 are neighbouring. MgNB1 signals CSI RS configurations of Cell S1 to SgNB2, but those CSI-RS configurations are not needed to SgNB2. We have then a Xn message size issue

In [1], it was noted that an OAM or specific network implementation could address this issue by decoupling the MTC form the cells where the CSI-RS configuration is active, thus limiting the unnecessary transmission. However, such approach does not work for inter-vendor networking. This needs standards support to alleviate the signaling resources waste and interoperability issues between different vendors implementations.

Observation 2: OAM or specific implementation cannot address the signalling issue created by the generic CSI-RS Transmission indication, as such approach would not be inter-operable. Standards support is needed to comply with X2/Xn message size limitation.

[bookmark: _Ref75945176]Proposal for TEI-17
We propose for this TEI to have CSI-RS neighbor relationships explicitly reported on a per-cell basis to other network nodes, indicating which of the MTCs associated with a neighboring cell contains a CSI-RS configuration. Each CSI-RS config is of course characterized by its index and its transmission status, which are required for the mobility process. In addition, the neighboring cells of this CSI-RS that have CSI-RS configurations and the CSI-RS indices of these neighboring cells need to be reported, otherwise the network will lack sufficient information on a target node for setting up CSI-RS based mobility. The following steps detail this proposed level of information:
1. Explicit CSI-RS configurations contained in the Measurement Timing Configurations (MTC), which is used for CSI-RS based mobility 
2. Indices of the present CSI-RSes in this MTC
3. the status of their CSI-RS transmission
4. For each present CSI-RS, the cells neighbouring it in the neighbourhood coverage area, and their CSI-RS indices.
The above steps are based on decoding the MTC container and extracting the relevant CSI-RS information. This should be considered possible, if not required in certain cases. Hence, if the CSI-RS configuration is not included in the MTC information for a given cell, then CSI-RS mobility towards that cell should be assumed to be disabled and no need to send it, reducing thereby the signalling overhead.  
Proposal 1: A node should only send relevant information regarding its neighbour cells where CSI-RS configurations are present and would be used for CSI-RS based mobility.
For any other information in a configuration update message, things should work as of today, i.e. if the IE is not present, it means no change to its configuration, if the IE is present, it means that the configuration should be updated as per the signalled IEs.
Therefore, we believe that our approach will respect the gradual building-up of cell information, avoiding sending unnecessary cell information that aren’t related nor to be used for CSI-RS mobility and thus limiting the X2/Xn message size. We propose the agree following:
Proposal 2: RAN3 to agree adding neighbour NR and served cell pertinent CSI-RS resource configuration information, when available, in the EN-DC X2 SETUP REQUEST and EN-DC CONFIGURATION UPDATE and Xn equivalent messages to be used for the purpose of CSI-RS based mobility
A possible implementation of this representation is described in our proposed CRs for X2AP and XnAP in [2] and [3], respectively. We welcome other views on the need of procedural text or not.
Conclusions and Proposal
Following the Rel-16 discussion where the red above point was agreed, we emphasized in this discussion paper the following observations:
Observation 1: The current CSI-RS Transmission Indication IE is undoing the previously agreed principle to limit X2/Xn message size by building the list of cells little by little, i.e. forcing a complete reset of all served and neighbour cell information.
Observation 2: OAM or specific implementation cannot address the signalling issue created by the generic CSI-RS Transmission indication, as such approach would not be inter-operable. Standards support is needed to comply with X2/Xn message size limitation.
We hence propose the following
Proposal 1: A node should only send relevant information regarding its neighbour cells where CSI-RS configurations are present and would be used for CSI-RS based mobility.
Proposal 2: RAN3 to agree adding neighbour NR and served cell pertinent CSI-RS resource configuration information, when available, in the EN-DC X2 SETUP REQUEST and EN-DC CONFIGURATION UPDATE and Xn equivalent messages to be used for the purpose of CSI-RS based mobility
The accompanying CRs are available in [2] and [3].
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