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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 Objectives of SHR and SPR
We have discussed the objective of SHR and SPR in several meetings, and the related agreements and open issues are listed below.
In RAN3 #119 meeting:
If the trigger is T312/310, the objective of SPR is to optimize lower layer issues of source PSCell and to optimize PSCell change configuration during mobility.
FFS for the trigger T304, whether the the objective of SPR is to optimize PSCell change configuration during mobility or the RACH access issue or both？
In RAN3 #119bis meeting:
If the trigger is T312/T310, the objective of SPR is to 
· optimize PSCell change configuration and associated mobility thresholds
· optimize lower layer issues of source PSCell (e.g., optimize T310/T312 timer values)
Further, T310/T312 related SPR triggers can also be optimized to ensure UE doesn’t unnecessarily collect SPR or only rarely collects SPR
Issue 4: In case T304 trigger is met and SHR is collected, discuss whether the objective is to optimize RACH access issues in target cell or to optimize the mobility configuration or both
We think the objective is basic issue which shall be confirmed first. Other issues, for example forwarding mechanism and which nodes perform root analysis may depend on the objective.
If the objectives are to optimize too early/too late/to wrong handover failure type just like RLF Report, it is the handover source node to make optimization.
If the objectives are to optimize RACH configure for T304 trigger, it is the handover target node to receive UE report and then perform optimization.
If the objectives are to optimize lower layer issues, it is the handover source node needs UE report.
Proposal 1: It is proposed to confirm the objective of SHR and SPR first. And other issues, for example forwarding mechanism and which nodes perform root analysis, may depend on the objectives.
SHR is to collect near failure information during PCell handover procedures. SPR is to collect near failure information during PSCell change/addition procedures. And they also have almost the same trigger conditions. So, we think SHR and SPR should be aligned on the objectives and we propose to discuss their objectives together.
Proposal 2: SHR and SPR have similar objective and can be discussed together.
For SPR triggered by T312/T310, we have agreed the objective is to optimize PSCell change configuration and lower layer issues of source PSCell (e.g., optimize T310/T312 timer values). Since we believe SHR and SPR should have similar objective, the objective of SHR triggered by T312/T310 should be:
· optimize handover configuration and associated mobility thresholds
· optimize lower layer issues of source PCell (e.g., optimize T310/T312 timer values)
Proposal 3: the objective of SHR triggered by T312/T310 should be:
· optimize handover configuration and associated mobility thresholds
· optimize lower layer issues of source PCell (e.g., optimize T310/T312 timer values)
When SHR or SPR is triggered by T304, the similar open issue is as below:
FFS for the trigger T304, whether the the objective of SPR is to optimize PSCell change configuration during mobility or the RACH access issue or both？
Issue 4: In case T304 trigger is met and SHR is collected, discuss whether the objective is to optimize RACH access issues in target cell or to optimize the mobility configuration or both
We think SHR/SPR can be used to optimize handover/PSCell change configuration and RACH access issue.
If the initiating node triggers handover/PSCell change too early, UE cannot access to target cell smoothly and then SHR/SPR would be triggered by T304, so, handover/PSCell change configuration should be optimized while the RACH resource configured by target is good. Hence the objective of SHR/SPR triggered by T304 also includes the PScell change configuration optimization.
Definitely, unsuitable RACH resource may also trigger SHR/SPR with T304 cause.
Proposal 4: The objective of SPR/SHR for T304 trigger shall include the optimization of handover/ PSCell change configuration and RACH Resource.

2.2 SHR for intra-system inter-RAT
Here we discuss the following issue:
Issue 5: In case there is a RLF shortly after a successful inter-RAT HO from NR to LTE, RAN3 should discuss whether to support correlation of NR RLF and LTE SHR and if yes, whether any UE assistance is needed to support this correlation.
The scenario is that RLF occurs shortly after a successful inter-RAT handover from NR to LTE. SHR is generated due to T310/T312 trigger in source NR and RLF Report is generated due to RLF occurs in target LTE.
We believe it is a real failure scenario, not a near failure scenario, therefore, RLF Report shall be used to make optimization and SHR shall be discarded.
Observation 1: the scenario that RLF occurs shortly after a successful handover from NR to LTE is defined in legacy handover failure type detection mechanism which is a real failure scenario, not a near failure scenario, therefore, RLF Report should be used to make optimization and SHR should be discarded.
Some companies also believe only RLF Report is enough, but considering SHR may be generated during the successful handover, it is needed to remind network NOT to use SHR to make optimization. By correlation of SHR and RLF Report for the same UE, network can be informed to not use SHR. So, they think correlation is needed.
We have the different opinion because MRO is performed not based on a single UE report, but a statistical result for a period of time. There is an example below:
For a certain period of time, for example 1 hour, 100 times handover to wrong cell failure type have been detected from cell A to cell B. During the same period of time, 80 times SHR due to T310/T312 trigger have also been detected from cell A to cell B.
We do not know whether the SHR and RLF are generated by the same UE during the same handover procedure, but we can conclude that the main issue for handover from cell A to cell B is handover to wrong cell failure type. The SHR may be caused by the handover to wrong cell failure type, i.e. the wrong handover target cell may trigger handover late which cause SHR generated. Actually when facing both real failure type and near failure type, it is reasonable to first solve the real failure type and SHR is deprioritized naturally.
So, without correlation mechanism we can only use RLF Report to make optimization based on the statistical result for a period of time.
Proposal 5: Based on the RLF Report and SHR statistical result for a period of time, we can only choose RLF Report to make optimization and SHR can be discarded.
Some companies want to introduce correlation mechanism just because correlation is supported in R17. Due to no obvious benefit according to above analysis, we also wonder about why the correlation mechanism is introduced in R17.
The related description is in section 2.2.1.2 in RAN2 paper [1]. For this scenario, RAN2 believe SHR indicate near failure occurs in source while RLF Report indicate failure occurs in target. So, SHR may lead to handover a little early while RLF Report lead to handover a little late which causes contradictory optimization. In other words, network do not know how to optimize handover configuration, i.e. whether to trigger handover earlier or later.
Observation 2: as discussed WG2 #116bis meeting, RAN2 introduce correlation mechanism to solve the issue of contradictory optimization cause by SHR in source and RLF in target.
We do not think correlation of SHR and RLF Report can solve this contradictory issue. In our understanding, even network know SHR and RLF Report is correlated, it is hard for network to decide how to optimize handover configuration, i.e. triggering handover earlier or later. The problem of contradictory optimization still cannot be addressed.
Observation 3: correlation mechanism cannot solve the issue of contradictory optimization cause by SHR in source and RLF in target.
Since the correlation mechanism cannot solve the issue of contradictory optimization cause by SHR in source and RLF in target, we need to discuss why SHR and RLF Report are generated during a successful handover.
According to legacy MRO detection mechanism, there may be following result based on the analysis of RLF Report.
1) It may be too early handover if RRC Reestablishment to source cell. 
2) To wrong cell handover failure type if RRC Reestablishment to other cell (not source and target cell).
3) Coverage hole.
For 1), it truly needs triggering handover a little late. But for 2) and 3), the failure cause is not too late handover failure type.
For this scenario, since SHR due to T310/T312 cause occurs which show that source is not good when triggering handover, it is impossible for UE to trigger RRC Reestablishment to source cell, so, if this scenario occurs, 1) would not be detected.

For 2), to wrong cell handover failure type is illustrated as figure below. Cell B is the more suitable handover target cell when triggering handover, but Cell C is wrongly selected. UE cannot access to the Cell C smoothly, and at that time the signal of Cell A is not good because UE is at the edge of cell A, so SHR is triggered by T310/T312. Shortly after a successful handover from Cell A to Cell C, RLF occurs in Cell C.  
Therefore, we can see that it is a common case to generate both SHR and RLF Report for a legacy to wrong cell failure type.
For 3), Coverage hole may also cause SHR and RLF Report in source and target cell.
So, we can conclude that to wrong cell handover failure type and Coverage hole may be the cause of SHR in source and RLF Report in target.
Observation 4: to wrong cell handover failure type or coverage hole may be detected for the scenario that RLF occurs shortly after a successful handover and SHR is generated due to T310/T312 trigger in source, and there is contradictory optimization issue.
According to above analysis, we do not see any need to introduce correlation mechanism and the source NR has to store SHR for each successful handover. If there is benefit proposed by other companies, we can further discuss, but we propose to not introduce correlation mechanism at this time.
Proposal 6: since there is no obvious benefit and many storage resources are needed to save UE report, we do not support SHR and RLF Report correlation mechanism.
Here we discuss the UE context retrieval mechanism for inter-RAT handover from NR to LTE. 
Issue 1: Down selection among Option 1 vs. 2 for retrieval of UE context at source gNB during inter-RAT HO (NRà LTE) and intra-NR HO
Option 1: UE includes the “Source C-RNTI” and “Time between HO command and SHR retrieval”
Option 2: Mobility Information is sent to the UE together with the SHR configuration, the UE includes the Mobility Information back in the SHR 
When NR formatted SHR is sent to source NR node, UE context may be needed to assist SHR analysis. There are mainly two solutions on UE context retrieval mechanism: 
Network based solution:
In order to wait for SHR retrieving, source NR node stores UE context. But it is hard to decide the waiting time since both source node and target node are not aware of whether SHR is generated or not which is different from RLF Report because network can know whether RLF occurs and keep UE context only for the failure UE. RAN2 decides the maximum time length for UE to store SHR is 48 hours. We cannot expect network to store UE context for every successful handed over UE which is configured with SHR triggering configuration for 48 hours in order to wait for SHR. We do not think it is worthy spending too much storage resource.
UE based solution:
Introducing mobility information in SHR is feasible to make source NR retrieval UE context. But it has Uu interface impact which is up to RAN2 and we suggest first discuss this issue in R17 SHR.
Proposal 7: It is infeasible for network to store UE context for SHR analysis for each successful inter-RAT handover from NR to LTE, i.e. option1, and option 2 may be decided by RAN2.

2.3 SPR for NR-DC
2.3.1 Which node perform root cause analysis and forwarding mechanism
In last RAN3 meeting, we discuss which node shall perform root cause analysis.
In case the SPR is retrieved in a “new node” (different from the node that sent the SPR configuration to the UE i.e., “old MN”), the SPR is always sent from the “new node” to the “old MN” which then forwards to the respective node(s) which should perform the SPR optimization.
We propose to consider all available scenarios for MR-DC, especially EN-DC, NE-DC. If SPR is encoded in the RAT of SN while MN is responsible for root cause analysis, it is hard to decode the SPR by MN. So, we propose to first confirm the encoding format of SPR and MR-DC scenarios.
Considering we do not want to impact LTE specification, NR-NR DC may be prioritized and NR format may be used to encode SPR. we can check this understanding with RAN2.
Proposal 8: It is proposed to first confirm the available scenarios for MR-DC and encoding format with RAN2. We propose that NR-NR DC may be prioritized and NR format may be used to encode SPR.
As discussed in last RAN3 meeting, it is MN to first make MRO analysis, but MN is not aware of whether source SN and target SN needs optimization.
For SPR triggered by T310/T312, even if it is a MN-initiated PSCell change, source SN also needs SPR to make optimization according to following agreement.
Irrespective of option 1/2/3, in case SPR is collected during MN-initiated PSCell change, SPR optimizations are done in both MN and source SN
· MN is responsible to optimize PSCell change configuration and associated mobility thresholds
· Source SN is responsible to optimize lower layer issues (e.g., optimize T310/T312 timer values)
For SPR triggered by T310/T312, if it is a SN-initiated PSCell change, source SN definitely needs SPR to make optimization
For SPR triggered by T304, as we discussed in the objective of SPR, if it is a SN-initiated PSCell change, PSCell configuration is source SN may be optimized, i.e. source SN needs SPR.
For SPR triggered by T304, if it is a MN-initiated PSCell change, we believe MN needs SPR to optimize PSCell change configuration.
For SPR triggered by T304, for either MN-initiated or SN-initiated PSCell change, target SN may need to optimize RACH Resource.
Proposal 9: After old MN receiving SPR, the forwarding mechanism is:
· If SPR is triggered by T310/T312, SPR shall be sent to source SN for either SN-initiated PSCell change or MN-initiated PSCell change case. 
· If SPR is triggered by T304, SPR shall be sent to target SN for either SN-initiated PSCell change or MN-initiated PSCell change case.
· If SPR is triggered by T304, SPR shall also be sent to source SN for SN-initiated PSCell change case.

2.3.2 How to configure SPR Trigger 
In last RAN3 meeting, we discussed which node to configure T310/T312 trigger and whether MN needs to know the actual T310/T312 value. The three options and agreement are listed below.
FFS Which Node decides the triggers and which node performs root cause?
Option 1: For MN-initiated classic PScell change /CPC, the MN node decides the T310/T312 triggers and performs root cause analysis
Option 2：For MN-initiated classic PScell change /CPC, the source SN node decides the T310/T312 triggers and performs root cause analysis
Option 3：For MN-initiated classic PScell change /CPC, the MN node decides the T310/T312 triggers based on source SN inputs and performs root cause analysis
WA: The triggers for SPR should be represented in terms of percentage values (similar to SHR)
Irrespective of option 1/2/3, in case SPR is collected during MN-initiated PSCell change, SPR optimizations are done in both MN and source SN
· MN is responsible to optimize PSCell change configuration and associated mobility thresholds
· Source SN is responsible to optimize lower layer issues (e.g., optimize T310/T312 timer values)
Further, T310/T312 related SPR triggers can also be optimized to ensure UE doesn’t unnecessarily collect SPR or only rarely collects SPR
As we discussed before, old MN first perform optimization when receiving SPR. At this time, MN is not aware of whether source SN needs to optimize T310/T312 time vales in order to discard this unnecessarily collect SPR. In other words, it is also needed for MN to decide whether current SPR is valid before MN using it.
We do not think MN shall first ask source SN whether current received SPR is valid or not and then make optimization. It is too complicated. The more suitable method would be the actual T310/T312 value and T310/T312 trigger should be known by MN in order for MN to decide the validity of SPR.
Observation 5: according to last RAN3 meeting agreement, when old MN receives SPR which may be generated by non-optimized T310/T312 time values. We think MN should know actual T310/T312 value and T310/T312 trigger in order to first judge the validity of SPR before making optimization on trigger and/or PSCell change configuration.
For option2, some companies believe source SN may decide the T310/T312 in a SN container and it is MN to send this SN container to UE which can be aligned with RAN2 agreement as below, i.e. RAN2 has decided MN sends SPR config to UE.
4	For Q8, RAN2 agree following options: depends on which of nodes initiates SPR, i.e.:
For the MN-initiated PSCell Change/Addition, MN sends the SPR config to the UE
In this way, MN is not aware of the actual T310/T312 value and T310/T312 trigger and do not know whether SPR is valid or not. So, we think MN cannot optimize PSCell change configuration based on that.
Observation 6: for option2, MN cannot optimize PSCell change configuration because MN is not aware of the actual T310/T312 value and T310/T312 trigger and do not know whether SPR is valid or not.
For option 1, MN is not wared of the actual T310/T312 value. Only with T310/T312 triggers, MN cannot detect the validity of SPR.
For option 3, MN can know the actual T310/T312 value based on SN input.
Observation 7: for option3, MN is aware of the actual T310/312 value allocated by SN. MN can use it to allocate suitable T310/312 trigger for SPR. when analysing SPR, MN can first judge the validity of SPR and then make optimization.
Proposal 10: RAN3 supports option 3 that MN node decides the T310/T312 triggers based on source SN inputs and performs root cause analysis in case of MN-initiated classic PScell change /CPC.

2.3.3 The content of SPR
Here we discuss the content of SPR based on RAN2 and RAN3 agreement as below:
To assist in the forwarding of SPR, UE may include the following in SPR
· CGI of the PCell which sent the SPR configuration (presence of this IE is to be discussed)
· WA: Indication whether the PSCell change was MN-initiated or SN-initiated (RAN3 should discuss how the UE knows whether the PSCell change as MN-initiated or SN-initiated and will check with RAN2 on the mechanism)
RAN2 has agreed to fetch SPR via UE Information Request/Response procedure as below:
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 been removed by network, so only SPR can be used to make optimization.
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 
According to whether the Source PSCell info IE exists or not, we can judge whether it is a PSCell change or PSCell addition. 
If it is a PSCell addition, we may just send SPR to the original MN node to perform analysis. 
If it is a PSCell change, we notice that there is no information of the node which initiates the last PSCell change. As discussed in forwarding mechanism, the initiating node information is needed, so, it is proposed to include initiating node information.
Proposal 11: It is proposed to include the initiating node information（MN initiated or source SN initiated）in SPR.
Currently UE is not aware of the initiating node and cannot log the initiating node information in SPR. So, we propose to inform UE about the initiating node information.
Proposal 12: It is proposed to inform UE about the initiating node information for PSCell change.
Conclusions
Objectives of SHR and SPR:
Proposal 1: It is proposed to confirm the objective of SHR and SPR first. And other issues, for example forwarding mechanism and which nodes perform root analysis, may depend on the objectives.
Proposal 2: SHR and SPR have similar objective and can be discussed together.
Proposal 3: the objective of SHR triggered by T312/T310 should be:
· optimize handover configuration and associated mobility thresholds
· optimize lower layer issues of source PCell (e.g., optimize T310/T312 timer values)
Proposal 4: The objective of SPR/SHR for T304 trigger shall include the optimization of handover/ PSCell change configuration and RACH Resource.
SHR for intra-system inter-RAT:
[bookmark: _GoBack]Observation 1: the scenario that RLF occurs shortly after a successful handover from NR to LTE is defined in legacy handover failure type detection mechanism which is a real failure scenario, not a near failure scenario, therefore, RLF Report should be used to make optimization and SHR should be discarded.
Proposal 5: Based on the RLF Report and SHR statistical result for a period of time, we can only choose RLF Report to make optimization and SHR can be discarded.
Observation 2: as discussed WG2 #116bis meeting, RAN2 introduce correlation mechanism to solve the issue of contradictory optimization cause by SHR in source and RLF in target.
Observation 3: correlation mechanism cannot solve the issue of contradictory optimization cause by SHR in source and RLF in target.
Observation 4: to wrong cell handover failure type or coverage hole may be detected for the scenario that RLF occurs shortly after a successful handover and SHR is generated due to T310/T312 trigger in source, and there is contradictory optimization issue.
Proposal 6: since there is no obvious benefit and many storage resources are needed to save UE report, we do not support SHR and RLF Report correlation mechanism.
Proposal 7: It is infeasible for network to store UE context for SHR analysis for each successful inter-RAT handover from NR to LTE, i.e. option1, and option 2 may be decided by RAN2.

SPR for NR-DC:
Proposal 8: It is proposed to first confirm the available scenarios for MR-DC and encoding format with RAN2. We propose that NR-NR DC may be prioritized and NR format may be used to encode SPR.
Proposal 9: After old MN receiving SPR, the forwarding mechanism is:
· If SPR is triggered by T310/T312, SPR shall be sent to source SN for either SN-initiated PSCell change or MN-initiated PSCell change case. 
· If SPR is triggered by T304, SPR shall be sent to target SN for either SN-initiated PSCell change or MN-initiated PSCell change case.
· If SPR is triggered by T304, SPR shall also be sent to source SN for SN-initiated PSCell change case.
Observation 5: according to last RAN3 meeting agreement, when old MN receives SPR which may be generated by non-optimized T310/T312 time values. We think MN should know actual T310/T312 value and T310/T312 trigger in order to first judge the validity of SPR before making optimization on trigger and/or PSCell change configuration.
Observation 6: for option2, MN cannot optimize PSCell change configuration because MN is not aware of the actual T310/T312 value and T310/T312 trigger and do not know whether SPR is valid or not.
Observation 7: for option3, MN is aware of the actual T310/312 value allocated by SN. MN can use it to allocate suitable T310/312 trigger for SPR. when analysing SPR, MN can first judge the validity of SPR and then make optimization.
Proposal 10: RAN3 supports option 3 that MN node decides the T310/T312 triggers based on source SN inputs and performs root cause analysis in case of MN-initiated classic PScell change /CPC.
Proposal 11: It is proposed to include the initiating node information（MN initiated or source SN initiated）in SPR.
Proposal 12: It is proposed to inform UE about the initiating node information for PSCell change.
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