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In last RAN3 meeting, we made general discuss and achieved some agreements.
In the document, we provide some analysis on SON enhancements for SHR and SPR according to the new split topic.
Discussion
2.1 SHR for intra-system inter-RAT
In last RAN3 meeting, a LS to RAN2 has been sent to ask several questions on inter-RAT SHR. The main issue is whether LTE specifications shall be enhanced to support inter-RAT SHR. We think many other issues are up to it and shall be discussed after that. 
We think the following open issue is also up to RAN2 LS reply.
Proposal 5: RAN3 should discuss the forwarding mechanism at network side for inter-RAT SHR from NR to LTE. If T304 triggers are to be supported, then following options are possible:
Option 1: The receiving node forwards the inter-RAT SHR to source NR node, then source NR node forwards the inter-RAT SHR to target LTE node
Option 2: The receiving node forwards the inter-RAT SHR to target LTE node, then target LTE node forwards the inter-RAT SHR to source NR node
Option 3: The receiving node forwards the inter-RAT SHR to corresponding node which generates the SHR trigger condition that triggers the inter-RAT SHR
For inter-RAT SHR from NR to LTE, it is needed for target LTE RAN node to configure T304 trigger. If LTE RAN node shall be optimized in R18, inter-RAT SHR shall be sent to LTE and encoded by LTE format. If we only want to optimize NR node, SHR shall be sent directly to NG-RAN node.
So, we may wait for RAN2 LS reply for this issue.
Proposal 1: It is proposed to wait to RAN2 LS reply and then discuss the above open issue.
For the information in SHR, there is a FFS: 
Proposal 8: FFS whether to also include the following in inter-RAT SHR from NR to LTE
Time between HO execution and SHR retrieval 
source C-RNTI
Some company propose to introduce above information in case RLF occurs shortly after a successful handover. We do not think the information is needed for the following reason:
1. We all know that SHR is correlated with RLF Report in DAPS due to source RLF@Src occurs in a successful DAPS in R17. In legacy HO, SHR is only used to analyse underlying issue. If we want to analyse real RLF, the RLF report shall be used. For the case RLF occurs shortly after a successful handover, it is a legacy too late/to wrong handover failure type rather than an underlying issue. So, SHR is not needed to for the case.
2. If we decide to correlate SHR with RLF Report and mobility information for the case RLF occurs shortly after a successful handover, it is no needed to enhance current specification. Target C-RNTI in SHR and C-RNTI in RLF Report are for the same cell, i.e. handover target cell. So, SHR and RLF Report can be correlated by C-RNTI. Note that the mobility information and RLF report are sent to source node via handover report. So, SHR Report and mobility information can be correlated with current specification.
Proposal 2: It is proposed to not include Time between HO execution and SHR retrieval and source C-RNTI in SHR.
Here we discuss the case of intra-system inter-RAT, HO from LTE to NR.
Proposal 9: FFS whether and how to support inter-RAT SHR from LTE to NR in Rel-18. RAN3 can evaluate the following and discuss whether this needs to be supported in Rel-18
· Motivation and scope (e.g., is optimizing LTE also in scope of the Rel-18 WID?)
· Trigger conditions (e.g., can we restrict to only T304 to limit LTE impacts)
· Encoding of inter-RAT SHR from LTE to NR
· Parameters to be included in inter-RAT SHR from LTE to NR
We notice that it is no need to enhance LTE specification to support the case of intra-system inter-RAT, HO from LTE to NR.
As the text in TS38.331 [1], T304 triggering event for SHR is configured by target NR cell:
	thresholdPercentageT304
This field indicates the threshold for the ratio in percentage between the elapsed T304 timer and the configured value of the T304 timer. Value p40 corresponds to 40%, value p60 corresponds to 60% and so on. This field is set in the otherConfig configured by the target cell of the handover.


T304 triggering event is included in the field of otherconfig which is in inter-node RRC message. It does not need to update LTE specification to support the SHR configuration of thresholdPercentageT304 because source LTE RAN node just relay inter-node RRC message to UE without modification. Therefore, SHR may be generated during HO from LTE to NR. The above analysis is in RAN2 scope and we may wait for RAN2’s progress.
For intra-system inter-RAT, HO from LTE to NR, it is handover target cell needs optimization. So, SHR shall be sent directly to handover target cell after 3rd NR RAN node retrieves SHR.
Proposal 3: Without impact on LTE, SHR configuration of thresholdPercentageT304 can be sent to UE and SHR can be generated during HO from LTE to NR. 
As for the encoding of inter-RAT SHR from LTE to NR, we may also wait for the RAN2 LS reply. If only considering MRO for NR, it is surely thresholdPercentageT304 in NR format to be used. 
Proposal 4: It is proposed to wait to RAN2 LS reply and then decide the encoding of inter-RAT SHR from LTE to NR.
For the parameters to be included in inter-RAT SHR from LTE to NR, we think they are similar as those in inter-RAT SHR from NR to LTE:
· Source LTE cell information
· Target NR cell information
· Measurement results for source, target and neighbors
· Cause to indicate which inter-RAT SHR triggering condition was met
· UE location Information
Proposal 5: Inter-RAT SHR from LTE to NR includes similar parameters as inter-RAT SHR from NR to LTE.
2.2 SPR for NR-DC
First of all, in last RAN2 meeting, RAN2 has decided the abbreviations for successful PSCell change and PSCell addition report.
Given that PSCell addition is proposed by all companies, SPR is used as the abbreviations to use for the feature.
RAN3 may align with RAN2 for the abbreviations.
Proposal 6: To align with RAN2, it is proposed to use SPR as the abbreviations for successful PSCell change and PSCell addition report.
In last RAN3 meeting, a LS has been sent to RAN2 to ask several questions on SPR for NR-DC. When waiting for reply LS, RAN3 still can discuss some open issues. We think the following FFS shall be confirmed first.
Proposal 13: FFS whether the objective of SPCR is to optimize T310/T312/T304 configuration or to optimize PSCell change/addition configuration. Way forward is as below:
· If the objective of SPCR is to optimize T310/T312/T304 configuration, the node which configures the timers decides the SPCR triggers. 
· If the objective of SPCR is to optimize PSCell change configuration, the node which initiates the PSCell change/addition decides the SPCR triggers
This issue relates to not only SPR but also SHR since we have never clarified the objective of SHR.
In our understanding, SHR is introduced to detect underlying handover issues. For the same reason, SPR is also used for underlying PSCell change/addition issues. 
For simplicity, here we take SHR as an example. The underlying handover related issues may include:
1. Underlying too early/too late/to wrong cell handover configurations.
2. Improper RLM configuration.
3. Improper resource allocated by target cell to accept handed over UE. (Include RACH, radio resource, etc.)
4. Improper T310/T312/T304 configuration
For 1), it is main objective of RLF report. We think it is also the objective of SHR to detect underlying handover failure type to optimize handover configuration.
For 2), RLF Report can be used to detect improper RLM configuration. But improper RLM configuration cannot trigger SHR directly in case of none handover performed. Only in handover procedure SHR may be generated due to T310 trigger which is caused by improper RLM configuration. What is more, RLM optimization can be performed based on none mobile UE. For example, in case of RLF due to inaccurate RLM configuration, none mobile UE will access to the same cell as before. Network keeps UE context and then perform RLM configuration optimization based on implementation. If we want based on mobility UE, it is to make question complicated artificially. So, we believe optimize RLM configuration is not the main objective of SHR.
For 3), SHR record the measurement result and RACH information which can guide the resource allocated by target cell.
For 4), we do not think optimization of T310/T312/T304 configuration can improve network perform. Most of time optimization on timer length cannot truly solve the underlying issue.
In one word, we think 1) and 3) are the objective of SHR.
For the similar reason, we think the main objective of SPR is to optimize:
1. Underlying too early/too late/to wrong PSCell change configurations.
2. Improper resource allocated by target PSCell. (Include RACH, radio resource, etc.)
Proposal 7: The main objective of SPR is to optimize:
1. Underlying too early/too late/to wrong PSCell change configurations.
2. Improper resource allocated by target PSCell. (Include RACH, radio resource, etc.)
In order to optimize the Underlying too early/too late/to wrong PSCell change configurations, the RAN node which is responsible for the PSCell change/addition shall be informed to network. 
For too late PSCell change, it may be MN and source SN to be optimized.
For too early/to wrong cell PSCell change, it may be the initiating node to be optimized.
For too early/to wrong cell PSCell addition, it may be MN to be optimized.
So, the RAN node which is responsible for the PSCell change/addition shall receive SPR.
Proposal 8: The RAN node which is responsible for the PSCell change/addition shall receive SPR.
As we think improper T310/T312/T304 configuration is not the objective of SPR, the node configured with T310/T312/T304 does not needed to be optimized. So, it is not necessary to send SPR to the node which configures T310/T312/T304.
Observation 1: As we think improper T310/T312/T304 configuration is not the objective of SPR, it is not necessary to send SPR to the node which configures T310/T312/T304.
According to the objective of SPR, the node which is responsible for the PSCell change/addition and the target SN may be optimized. After retrieving SPR, network shall send SPR to these RAN nodes. Xn interface message shall be enhanced to support providing SPR to these RAN nodes.
Proposal 9: It is proposed to enhance Xn interface messages to provide SHR to target SN and the node which is responsible for the PSCell change/addition.
There is an open issue in last meeting:
Proposal 11: FFS whether to also include the following in Successful PSCell Change Report:
· PCell information, in case of MN initiated PSCell change/CPC
· Information that PSCell change was MN-initiated or SN-initiated
· Time between CPC execution and report retrieval
· C-RNTI (MN, target SN, source SN)
In last RAN2 meeting, the following agreement has been achieved by RAN2:
6	RAN2 agree to the following:
A.	SPR configuration is configured by network through otherConfig 
B.	SPR is fetched via UE Information Request/Response procedure
When retrieving SPR, UE context may have be removed by network. Since only SPR can be used to make optimization, necessary information shall be included.
The following information has been agreed in RAN2.
7	UE logs at least the following information and measurements in the SPR IE (other information and measurements are FFS).
a)	Source PSCell info (cell ID, measurement result)
b)	Target PScell info (cell ID, measurement result)
c)	Neighbour Cells info (cell ID, measurement result, CPAC Candidate cells flag)
d)	Success PSCell change/addition cause value (e.g., t304, t310, t312 cause, etc.)
f)	The time elapsed between the CPAC execution towards the target cell and the corresponding latest CPAC configuration received for the selected target cell 

7a: FFS on whether to reuse CHO candidate cell flag for the CPAC candidate cells or define a new flag to indicate CPAC candidate cell.
7b: FFS on whether to include or on conditional inclusion of random access related information.
7c:	FFS on Location Information
For PCell information in case of MN initiated PSCell change/CPC and information that PSCell change was MN-initiated or SN-initiated, we think they are needed for optimization. But how does UE know whether the PSCell change was MN-initiated or SN-initiated should be further discussed.
For Time between CPC execution and report retrieval, we think this time information is not needed. 
For C-RNTI (MN, target SN, source SN), UE context has been remove, so, UE ID it is not needed. The correlation of mobility info and UE can be discussed in SHR first. 
Proposal 10: It is proposed to include PCell information and initiating node information is SPR. FFS on how does UE knows PSCell change was MN-initiated or SN-initiated.
Conclusions
Proposal 1: It is proposed to wait to RAN2 LS reply and then discuss the above open issue.
Proposal 2: It is proposed to not include Time between HO execution and SHR retrieval and source C-RNTI in SHR.
Proposal 3: Without impact on LTE, SHR configuration of thresholdPercentageT304 can be sent to UE and SHR can be generated during HO from LTE to NR. 
Proposal 4: It is proposed to wait to RAN2 LS reply and then decide the encoding of inter-RAT SHR from LTE to NR.
Proposal 5: Inter-RAT SHR from LTE to NR includes similar parameters as inter-RAT SHR from NR to LTE.
Proposal 6: To align with RAN2, it is proposed to use SPR as the abbreviations for successful PSCell change and PSCell addition report.
Proposal 7: The main objective of SPR is to optimize:
1. Underlying too early/too late/to wrong PSCell change configurations.
2. Improper resource allocated by target PSCell. (Include RACH, radio resource, etc.)
Proposal 8: The RAN node which is responsible for the PSCell change/addition shall receive SPR.
Observation 1: As we think improper T310/T312/T304 configuration is not the objective of SPR, it is not necessary to send SPR to the node which configures T310/T312/T304.
Proposal 9: It is proposed to enhance Xn interface messages to provide SHR to target SN and the node which is responsible for the PSCell change/addition.
Proposal 10: It is proposed to include PCell information and initiating node information is SPR. FFS on how does UE knows PSCell change was MN-initiated or SN-initiated.
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