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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
2.1.1 Handover from NR to LTE
In last RAN3 meeting, the forwarding mechanism has been agreed as below:
Take 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) as baseline for SHR forwarding mechanism in Rel-18.
What is more, RAN2 has also achieved the following agreement:
Agreement:
1: For Q1 in the LS R2-2211160, RAN2 agrees to reduce/avoid the impact on LTE specification to support inter-RAT SHR.
2: For handover from NR to LTE,UE generates the NR SHR when SHR for inter-RAT mobility is triggered due to T310 or T312 trigger threshold is fulfilled.
Therefore, it is clear that after retrieving NR formatted SHR for handover from NR to LTE, network can find the source NG-RAN information in SHR and then forward SHR to source NG-RAN directly, i.e. it is not needed to forward SHR to target LTE node and then sent to source NG-RAN node.
Current ACCESS AND MOBILITY INDICATION message has support to transfer SHR between NG-RANs, so there is no impact on standard.
Proposal 1: It is proposed to forward SHR directly to source NG-RAN for handover from NR to LTE which has been supported by current specification.
In last RAN3 meeting, we have discussed the objective of SPR and did not achieve agreement. Some companies believe it is to optimize PSCell configuration. Others believe it is to optimize t310/t312 thresholds trigger.
SHR shall also have the similar objective as SPR.
If we believe the objective of SHR is to optimize handover configuration, it is source NR which initiates handover to perform MRO analysis and then make optimization.
If we believe the objective of SHR is to optimize T310/T312 threshold, it is also source NR which allocate the T310/T312 threshold to perform MRO analysis and then make optimization.
Although we cannot achieve consensus on the objective of SHR, we can decide it is always the source NR node to perform MRO analysis and then make optimization for either of the objective.
Proposal 2: It is proposed for source NR node to perform MRO analysis for SHR and then make optimization for the case of inter-RAT HO from NR to LTE.
Here we discuss the following issue:
Further information from the UE is FFS depending on if and how we support correlation mechanism and UE context retrieval mechanism.
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.
First of all, we believe the correlation between SHR and RLF may be not very useful because it is a real failure and only RLF Report is enough to make optimization. 
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 and only RLF Report is enough to make optimization.
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.
Observation 2: based on the RLF Report and SHR statistical result for a period of time, it is natural to only choose RLF Report to make optimization.
Secondly, we think it is infeasible to make correlation for inter-RAT handover from NR to LTE for the following reason:
1. RLF Report occurs in target LTE and it is target LTE to analyse the RLF Report. SHR is NR formatted and shall be sent to source NR node for make root analysis. It is the different RAN node to make analysis, what is more, we cannot require LTE node to analyse NR formatted Report and cannot require NR node to analyse LTE formatted Report which means SHR and RLF Report cannot be handled in one RAN node. Then we do not know which node can take the responsibility to analyse both LTE RLF Report and NR SHR and then make correlation.
2. Neither source NR nor target LTE is aware of whether SHR is generated or not. Target LTE node can know whether RLF Report is generated or not, but in order to wait for SHR to make correlation, it is hard to decide the waiting time. It is impossible for network to keep the RLF Report for 48 hours for every successful handed over UE which has been configured SHR trigger. We think NG-RAN cannot afford the storage resource.
Observation 3: it is infeasible to make correlation for inter-RAT handover from NR to LTE for the following reason:
1. Neither LTE Node nor NR Node can be responsible to decode both NR formatted SHR and LTE formatted RLF Report and then make correlation.
2. Neither source NR nor target LTE is aware of whether SHR is generated or not and cannot decide the waiting time during which network has to keep RLF Report.
Based on the above analysis, we do not support the correlation mechanism for inter-RAT handover from NR to LTE.
Proposal 3: Based on the RLF Report and SHR statistical result for a period of time, we can only choose RLF Report to make optimization, i.e. correlation mechanism is not needed.
Here we discuss the UE context retrieval mechanism for inter-RAT handover from NR to LTE. 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. 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. it is up to RAN2 and we suggest first discuss this issue in R17 SHR.
Proposal 4: It is infeasible for network to store UE context for SHR analysis for inter-RAT handover from NR to LTE because 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.
2.1.2 Handover from LTE to NR
Here we discuss the case of intra-system inter-RAT, HO from LTE to NR. The agreement is as below:
RAN3 sees benefits to support inter-RAT SHR from LTE to NR for T304 trigger with no impact on LTE in Rel-18.
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.
Proposal 5: 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 format of inter-RAT SHR from LTE to NR, we may also wait for RAN2 progress. But we propose to first confirm the objective of SHR. there may be two objectives:
1. To optimize the target NR cell RACH resource.
2. To optimize source LTE handover configuration.
For 1, we think SHR can be used to optimize RACH resource in target, but most of time the RACH issue may be caused by handover configuration in source, for example, triggering handover too early or triggering handover to wrong cell, etc. would also cause RACH failure. 
For 2, it is to optimize LTE node, and we do not want to impact LTE. 
Considering we only want to optimize NR node, objective 2 is not preferred and objective 1may be partly supported. If target NR node believes the near failure RACH issue is caused by source node handover configuration after analyzing SHR, it may not make optimization. 
Proposal 6: for inter-RAT SHR from LTE to NR, the objective is to optimize the target NR cell RACH resource although RACH issue may be caused by handover configuration in source Node.
If the objective is agreed, the SHR shall be encoded in NR format. But it is finally up to RAN2, and we may also wait for the RAN2 progress.
Proposal 7: It is proposed to encode SHR in NR format for the inter-RAT SHR from LTE to NR, but RAN3 may wait for RAN2 progress.
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 8: Inter-RAT SHR from LTE to NR includes similar parameters as inter-RAT SHR from NR to LTE.


2.2 SPR for NR-DC
2.2.1 Objective of SPR
For the objective of SPR, it has been discussed for several meetings. First of all, we think SHR and SPR shall be discussed together and they have almost the same objective.
Proposal 9: SHR and SPR have similar objective and can be discussed together.
In last RAN3 meeting, we have made some progress on the objective of SPR as below:
Objective of SPR:
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？
If we have agreed that the objective of SPR is to optimize PSCell change configuration during mobility, it is initiating node which trigger PSCell change shall be optimized.
For Triggering PSCell change to wrong PSCell failure type, most of the time UE cannot access to target PSCell smoothly during mobility which would cause extra delay. UE may move out of the coverage area of source PSCell which may trigger T310/T312 SPR.
Observation 4: it may be the PSCell change configuration shall be optimized when SPR is triggered by T310/T312 cause.
For Triggering PSCell change to wrong PSCell failure type, SHR may be triggered by T304 cause because UE cannot RACH to wrong target PSCell smoothly. It is still the PSCell change configuration shall be optimized in order to choose more suitable target PSCell.
Observation 5: it may be the PSCell change configuration shall be optimized when SPR is triggered by T304 cause.
Proposal 10: The objective of SPR at least includes the optimization of PSCell change configuration and the initiating node shall be optimized.
There are also some other objectives of SPR discussed in previous meeting as below:
1. RACH resource optimization for SPR triggered by T304
2. Improper T310/T312/T304 timer thresholds
For 1), we think that RACH resource optimization is not the objective of SPR for the following reason:
1. Most of time it is the initiating node which needs optimization, for example triggering PSCell too early, and target node is not needed to make optimization on RACH resource, but target node is not aware of the cause. If we just let target node to perform RACH resource optimization based on SPR, it may lead to wrong optimization on RACH resource.
2. RACH resource can be optimized based on non-mobility UE. If mixed RACH resource optimization with mobility issue, it is not easy to optimize RACH resource. 
3. Some companies think RACH information has been included in SPR, so it can be used to optimize RACH. We think RLF Report also includes RACH information, but as in stage 2 description, it is used to detect too late, too early handover and handover to wrong cell failure type and there is no description on RACH optimization. So we think SPR should be aligned with RLF Report on objective.
So, we think that RACH resource optimization is not the objective of SPR.
For 2), we do not think optimization of T310/T312/T304 timer thresholds can improve network perform. Most of time optimization on timer length cannot truly solve the underlying issue. Note that the reason why the handover nearly failure is the too late handover. Even if decrease/increase T310/312 timer thresholds, it will only cause the SHR is generated or not. It cannot address the issue that handover nearly failure. On the contrary, if we admit SHR is used to optimize T310/T312/T304 timer thresholds, we can just remove SHR feature and then T310/T312/T304 timer thresholds are also removed. There is no need to optimize these timers at all.
Proposal 11: The objective of SHR not includes:
1. RACH resource optimization for SPR triggered by T304
2. Improper T310/T312/T304 timer thresholds

2.2.2 Which node perform root cause analysis
In last RAN3 meeting, we discuss which node shall perform root cause analysis.
For classic addition/CPA, SN- and MN-initiated classic PSCell change/CPC, the target SN node decides the T304 trigger and performs root cause analysis.
For intra-SN classic PSCell change/CPC, the source SN decides SPR triggers of T310 and T312 and performs root cause analysis.
For MN-initiated classic PScell change /CPC, the MN node decides the T310/T312 triggers and performs root cause analysis?
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 12: 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.
SPR is not a real-time report which means UE context may have been removed when retrieving SPR. So, it seems no difference for which node performing root cause analysis. After SPR analysis, if it is the other node needs optimization, a similar HANDOVER REPORT message shall be sent to inform other nodes. 
For example the following agreement:
For classic addition/CPA, SN- and MN-initiated classic PSCell change/CPC, the target SN node decides the T304 trigger and performs root cause analysis.
After target SN node performs root cause analysis, if it is the MN-initiated classic PSCell change and MN shall be optimized, a similar HANDOVER REPORT message shall be provided from target SN to MN.
If we do not want to introduce an extra similar HANDOVER REPORT message, we can always ask the initiating node to make root analysis. 
Proposal 13: It is proposed for the initiating NR node to perform the root cause analysis and then make optimization if we believe the objective of SPR is to optimize PSCell change configuration.

2.2.3 How to configure SPR Trigger 
Here we continue discussing how to configure SPR trigger.
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
First we discuss which node decides T310/T312 triggers, MN or SN?
Too short T310/T312 trigger will cause more SPR generated which increase the burden of UE and network, while too long T310/T312 trigger may cause some failure in PScell change /CPC undetected.
As discussed above, it is the MN to perform root analysis and make optimization for MN-initiated classic PSCell change /CPC. So, it shall be the MN to care about the T310/T312 triggers.
Observation 6: for MN-initiated classic PScell change /CPC, it is MN to perform root analysis and then make optimization. So, MN shall be responsible to set a suitable T310/T312 trigger.
SPR trigger is configured in percentage. For MN-initiated classic PScell change /CPC, some companies believe that MN node can decide the SPR trigger by itself without considering the exact timer length of T310/T312, i.e. option 1.
For whether MN shall be informed of the actual T310/312, we think SPR trigger and SPR analysis shall be discussed together.
There are two alternatives for configuring SPR trigger:
Alternative 1:
Each UE is configured with the same actual values for T310/312 trigger, i.e. each SPR is triggered under the same condition. When retrieving SPR, MN can treat each SPR equally and then make optimization.

Alternative 2:
Each UE is configured with the same percentage, i.e. MN is not aware of the actual T310/312 values. 
Some SPR may be triggered by a big length of T310/T312 while others may be triggered by a small timer length. After retrieving SPR, MN do not know how serious the issue is detected by SPR and whether it is needed to make optimization without the actual T310/312 values.
In order for MN performing SPR analysis, it may be needed to keep the actual T310/312 value. Commonly there are two solutions, UE based solution or network based solution. But either solution is not an easy task.

Comparing alternative 1 and alternative 2, we prefer alternative 1. MN shall be aware of the actual T310/T312 and then configure the T310/T312 trigger is a straightforward way.
Observation 7: comparing above two alternatives, MN shall be aware of the actual T310/312 value allocated by SN. MN shall use it to allocate suitable T310/312 trigger for SPR. when analysing SPR, the actual T310/312 value is also needed.
Proposal 14: It is proposed to use option 3 to configure SPR trigger.

2.2.4 The content of SPR
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. So, the PCell information shall be included in SPR.
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 P3, it is needed to send SPR to the initiating node, so, it is proposed to include the information to identify the initiating node.
Proposal 15: It is proposed to include the PCell information and 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 16: It is proposed to inform UE about the initiating node information for PSCell change.
For CPC case, a candidate cell list and related execution condition has been configured to UE. Some candidate cells in the list may be initiated by MN while others may be initiated by SN. To inform UE about the initiating information, an indicator may be needed for each cell in candidate cell list to indicate the initiating node information.
Proposal 17: It is proposed to introduce an indicator for each candidate cell to indicate the initiating node information for CPC case.

2.2.5 Which node will trigger PSCell change/CPC first?
In RAN2 meeting, the following agreement is achieved.
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
		For the SN-initiated PSCell Change, the source-SN sends the Successful PSCell Change configuration within the container through MN.
		T304 trigger needs to be configured by the target SN node.
RAN2 thinks the node which initiates PSCell Change/Addition is required to allocate SPR configuration.
We also have the similar opinion, but there may be some issues need more consideration.
In our opinions, the main issue is whether MN or SN will initiate PSCell Change cannot be anticipated, especially for CPC cases. To generate SPR, SPR configuration shall be sent from network to UE ahead of PScell change, but network cannot know which SPR configuration shall be used, MN or SN?
Observation 8: network cannot know which node will initiate PSCell Change ahead of the beginning of actual PSCell change procedure and cannot configure related SPR for the coming PSCell change.
First we discuss the case of legacy PSCell Change. We think network shall include SPR configure in PSCell Change command. 
After the node which initiates PSCell Change is confirmed, SPR configuration can be allocated by the initiating node and then send to UE in PSCell Change command as the figure below.


Step 3: S-SN decide to initiate legacy PSCell change. It will allocate SPR configuration and include it in message 4.
After receiving SPR configuration, MN may send it to UE in message 7a or 7b. 
Message 7a is to send SPR configuration to UE in the case of not receiving successful SN addition request ACK message, i.e. the message in step 6.
We do not think message 7a is applicable because only successful ACK is received in message 6, MN can confirm it is a SN-initiated PSCell change and then send SN SPR configuration to UE. 
So, SPR configuration has to send to UE in PSCell change command, i.e. message 7b.
Observation 9: For legacy PSCell change, after MN or SN initiate PSCell change is confirmed, MN can send SPR configuration and PSCell change command together in RRC reconfiguration with sync message.
According to TS38.331, current SHR configuration shall been sent to UE before executing the last reconfiguration with sync.
	[bookmark: _Toc100929823]5.7.10.6	Actions for the successful handover report determination
The UE shall for the PCell:
1>	if the ratio between the value of the elapsed time of the timer T304 and the configured value of the timer T304, included in the last applied RRCReconfiguration message including the reconfigurationWithSync, is greater than thresholdPercentageT304 if included in the successHO-Config received before executing the last reconfiguration with sync; or
1>	if the ratio between the value of the elapsed time of the timer T310 and the configured value of the timer T310, configured while the UE was connected to the source PCell before executing the last reconfiguration with sync, is greater than thresholdPercentageT310 included in the successHO-Config if configured by the source PCell before executing the last reconfiguration with sync; or
1>	if the T312 associated to the measurement identity of the target cell was running at the time of initiating the execution of the reconfiguration with sync procedure and if the ratio between the value of the elapsed time of the timer T312 and the configured value of the timer T312, configured while the UE was connected to the source PCell before executing the last reconfiguration with sync, is greater than thresholdPercentageT312 included in the successHO-Config if configured by the source PCell before executing the last reconfiguration with sync; or
……


For the similar reason, SPR configuration cannot be sent before executing PSCell change if we decide to follow SHR. But as we discuss before, we have to send SPR configuration and PSCell change command at the same time which is not aligned with SHR.
Proposal 18: For legacy PSCell change, Observation 9 actually is not aligned with SHR specification in TS38.331 which requires SHR configuration shall been sent to UE before executing the last reconfiguration with sync.
After legacy PSCell change, we continue discussing CPC case which may be more complicated. 
A candidate cell list and related execution condition shall be sent to UE before CPC execution. Some candidate cells in the list may be initiated by MN while others may be initiated by SN. Finally it is UE to decide which target PSCell is selected without network involvement. On how to send SPR configure to UE, we think there are two solutions as below:
Solution 1: only one SPR configuration sent to UE.
Network send only one SPR configuration which may be MN allocated or SN allocated to UE. During CPC execution, it is only UE to select the proper SPR configuration. 
Network may also inform UE which node allocates the SPR configuration. If the select target PSCell is MN-initiated and SPR configuration is also MN allocated, UE can use it to generate SPR. If not, no SPR will be generated. 
If Network does not inform UE which node allocates the SPR configuration, UE just use the SPR configuration to generate SPR without care about the initiating node during CPC execution.
However, if network inform UE which node allocates the SPR configuration, UE cannot generate SPR if the SPR configuration sent to UE is not aligned with the initiating node of the selected target PSCell. On the contrary, if Network does not inform UE which node allocates the SPR configuration, actually UE may use MN allocated SPR configuration to generate SPR for SN-initiated CPC. We think solution 1 cannot truly meet the requirement as below:
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
		For the SN-initiated PSCell Change, the source-SN sends the Successful PSCell Change configuration within the container through MN.
Observation 10: If we stick to only one SPR configuration sent to UE, for CPC case, network is not aware of the initiating node and cannot send related SPR configuration to the UE ahead of time.
Solution 2: two SPR configurations sent to UE.
Network send both MN allocated and SN allocated SPR configuration to UE. During CPC execution, UE select corresponding SPR configuration to generate SPR according to the initiating node of the selected target PSCell.
However, it is not aligned with the agreement in last RAN2 meeting as below:
Agreements:
1	UE stores both SPCR and SHR configuration (one for each type at most) if received from NW.
Solution 2 also needs more UE storage resource for two SPR configurations.
Observation 11: For sending two SPR configurations to UE, it is not aligned with the agreement in RAN2 that UE stores one SPR configuration.
As we discussed above, for legacy PSCell change, there is some contradiction as in Proposal 12. For CPC case, both solution 1 and solution 2 cannot align with the previous agreements as in Observation 2 and Observation 3. So, it may be RAN2 to decide how to handle these contradictions, but RAN3 still can discuss it and give some suggestions.
Proposal 19: It is proposed for RAN3 to discuss the two solutions on CPC case.

Conclusions
SHR for intra-system inter-RAT:
Proposal 1: It is proposed to forward SHR directly to source NG-RAN for handover from NR to LTE which has been supported by current specification.
Proposal 2: It is proposed for source NR node to perform MRO analysis for SHR and then make optimization for the case of inter-RAT HO from NR to LTE.
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 and only RLF Report is enough to make optimization.
Observation 2: based on the RLF Report and SHR statistical result for a period of time, it is natural to only choose RLF Report to make optimization.
Observation 3: it is infeasible to make correlation for inter-RAT handover from NR to LTE for the following reason:
1. Neither LTE Node nor NR Node can be responsible to decode both NR formatted SHR and LTE formatted RLF Report and then make correlation.
2. Neither source NR nor target LTE is aware of whether SHR is generated or not and cannot decide the waiting time during which network has to keep RLF Report.
Proposal 3: Based on the RLF Report and SHR statistical result for a period of time, we can only choose RLF Report to make optimization, i.e. correlation mechanism is not needed.
Proposal 4: It is infeasible for network to store UE context for SHR analysis for inter-RAT handover from NR to LTE because 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.
Proposal 5: 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 6: for inter-RAT SHR from LTE to NR, the objective is to optimize the target NR cell RACH resource although RACH issue may be caused by handover configuration in source Node.
Proposal 7: It is proposed to encode SHR in NR format for the inter-RAT SHR from LTE to NR, but RAN3 may wait for RAN2 progress.
Proposal 8: Inter-RAT SHR from LTE to NR includes similar parameters as inter-RAT SHR from NR to LTE.
SPR for NR-DC:
Proposal 9: SHR and SPR have similar objective and can be discussed together.
Observation 4: it may be the PSCell change configuration shall be optimized when SPR is triggered by T310/T312 cause.
Observation 5: it may be the PSCell change configuration shall be optimized when SPR is triggered by T304 cause.
Proposal 10: The objective of SPR at least includes the optimization of PSCell change configuration and the initiating node shall be optimized.
Proposal 11: The objective of SHR not includes:
1. RACH resource optimization for SPR triggered by T304
2. Improper T310/T312/T304 timer thresholds
Proposal 12: 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 13: It is proposed for the initiating NR node to perform the root cause analysis and then make optimization if we believe the objective of SPR is to optimize PSCell change configuration.
Observation 6: for MN-initiated classic PScell change /CPC, it is MN to perform root analysis and then make optimization. So, MN shall be responsible to set a suitable T310/T312 trigger.
Observation 7: comparing above two alternatives, MN shall be aware of the actual T310/312 value allocated by SN. MN shall use it to allocate suitable T310/312 trigger for SPR. when analysing SPR, the actual T310/312 value is also needed.
Proposal 14: It is proposed to use option 3 to configure SPR trigger.
Proposal 15: It is proposed to include the PCell information and the initiating node information（MN initiated or source SN initiated） in SPR.
Proposal 16: It is proposed to inform UE about the initiating node information for PSCell change.
Proposal 17: It is proposed to introduce an indicator for each candidate cell to indicate the initiating node information for CPC case.
Observation 8: network cannot know which node will initiate PSCell Change ahead of the beginning of actual PSCell change procedure and cannot configure related SPR for the coming PSCell change.
Observation 9: For legacy PSCell change, after MN or SN initiate PSCell change is confirmed, MN can send SPR configuration and PSCell change command together in RRC reconfiguration with sync message.
Proposal 18: For legacy PSCell change, Observation 9 actually is not aligned with SHR specification in TS38.331 which requires SHR configuration shall been sent to UE before executing the last reconfiguration with sync.
Observation 10: If we stick to only one SPR configuration sent to UE, for CPC case, network is not aware of the initiating node and cannot send related SPR configuration to the UE ahead of time.
Observation 11: For sending two SPR configurations to UE, it is not aligned with the agreement in RAN2 that UE stores one SPR configuration.
[bookmark: _GoBack]Proposal 19: It is proposed for RAN3 to discuss the two solutions on CPC case.
4. Reference
[1] 38.331, Radio Resource Control (RRC) protocol specification
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