	
[bookmark: _Hlk19781073][bookmark: _Ref452454252]3GPP TSG-RAN WG3 Meeting #121	R3-233899
[bookmark: _Hlk19781143]Toulouse, France, 21 – 25 Aug, 2023


Agenda Item:	10.2.1
Source:	Huawei
Title:	SHR and SPR
Document for:	discussion
1	Introduction
In last two meetings, there were some progresses on the scenarios to be studied for inter-system inter-RAT SHR and SPR. The agreements and FFSs are showed as the following: 
SHR:
In case the SHR collected during an intra-NR HO is retrieved in a NR node different from source/target NR node, the receiving node performs initial analysis (identifies the node(s) to which the SHR is to be forwarded) and forwards the SHR to the corresponding node(s) which generates the SHR trigger condition that triggered the SHR (i.e., Option 3 is agreed)
[bookmark: _Hlk134179423]Open issue: Correlation of inter-RAT SHR with RLF report
Option 1: Support the correlation so that the network can discard SHR if it knows that there was RLF shortly after successful HO.
Option 1-1:  the source gNB performs the correlation based on target C-RNTI (no additional reporting from the UE is needed). 
· UE may/may not reports a correlation indication to indicate whether there is a RLF shortly after a successful inter-RAT HO from NR to LTE
Option 1-2:  the source gNB performs the correlation based on the source C-RNTI and time information between HO command and SHR retrieval 
	Option 1-3: UE assistance-based option to support the correlation indication for SHR and RLF based on new flag reported within the SHR
Option 2: Postpone correlation of inter-RAT SHR and RLF to Rel-19.
Option 3: Do not support SHR and RLF Report correlation
Open issue: Objective of T304 related SHR trigger
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
SPR:
[bookmark: _Hlk130550106]Turn the following WA to agreement:
WA: The triggers for SPR should be represented in terms of percentage values (similar to SHR).
Open issue: which node decides SPR triggers in MN initiated PSCell change?
Option 2: Source SN node decides the T310/T312 triggers and performs root cause analysis 6
Option 3: MN decides the T310/T312 triggers and performs root cause analysis, and whether and what information from SN as input needs to be further discussed 6

Open issue: objective of T304 related SPR trigger
In case T304 trigger is met and SPR is collected, discuss whether the objective is to optimize RACH access issues in target cell or to optimize the SN mobility configuration or both
In this paper, for the agreed scenarios and FFSs, we will give some potential solutions. 
2	Discussion
2.1 Common open issue of Inter-RAT SHR and SPR
UE context retrieval
RAN3 has discussed how to retrieve UE-specific mobility information when the network performs SHR and SPR related optimization. One solution is that UE report the source C-RNTI and time since report generating (HO/PSCell change/PSCell addition command) and fetching (retrieving SHR/SPR from UE) to assist the network node receiving SHR/SPR to retrieve the UE-specific configuration of interest. Another solution is to send UE “the configuration information”, which is a reference to a configuration or a set of configuration parameters, and UE report the configuration information in the report to the network.
The reference of 32 bits needs to be sent to UE and transmitted back to network over Uu. Compared to the C-RNTI+time info, the network needs to in extra include the configuration information in the mobility command, which causes the additional Uu Overhead. In principle, we do not prefer to enlarge the mobility command. Meanwhile, the C-RNTI +time info, known by the UE, only needs to be reported in the RLF report.
Looking at the properties of the two solutions, we believe one possible solution would be to allow both solutions. For network node supporting context storage, the CRNTI+time can be used and the only missing part would be to introduce source cell CRNTI+time in the report from the UE. This solution can also be used in cases where the network is not able to or prefers not to send the reference. And in cases where network prefer to use a solution based on this reference, the reference could be sent to the UE indicating that the UE should report the reference back. 
There are also cases where both identities may be useful. Assume a scenario where we would like the node to store individual information (identified with CRNTI+time) and that this information is used when the RLF is reported in a reasonable time (e.g. 1 minute) but elsewhere we would like to use the reference-based solution for the few cases that the delay is longer. Sending both the CRNTI+time + the reference from the UE would be beneficial in this case
Conssidering the load in RAN2, we would propose that we agree to ask RAN2 to at least include the CRNTI+time in the UE report and await their discussion on the reference-based solution.
Proposal 1: In order to support context retrieval, RAN3 agree to include Source NR C-RNTI and time information in the report from the UE.
Objective of T304 trigger
For SHR, it was agreed that the objective of SHR is to optimize RACH access issues in the Target gNB in case the SHR trigger is T304. When it comes to SPR, it is FFS whether the objectiveof the trigger T304 is to optimize PSCell change configuration during mobility or the RACH access issue or both. The understanding of trigger T304 for SHR report applies to that of SPR report, since T304 timer the T304 tirgger are exactly configured by target nodet for the bettering of RA configuration. Besides, the RA configuration of target Cell are also a part of Mobility configuration. In our understanding what sets Mobility configuration apart from RA configuration is that the source cell decide the target cell and the corresponding triggering event. The inappropriate target cell keeps the T304 running for long. So it make more sense that the objective of T304 trigger should include the optimization of RA issues and Mobility configuration.
Observation 1: The inappropriate target cell within mobility configuration keeps the T304 running for long
Proposal 2: The objective of SHR/SPR T304 trigger is to optimize RACH access issues in the target Cell and the mobility configuration decided by source Cell.
2.2 Inter-RAT SHR from NR to LTE
Correlation of NR SHR and LTE RLF Report
In case there is a RLF shortly after a successful intra-system inter-RAT HO from NR to LTE, when the T310 or T312 SHR trigger associate to NR source Cell is met, UE generates both LTE RLF report and NR SHR. 
RAN3 should discuss the following options:
Option 1: Support the correlation so that the network can discard SHR if it knows that there was RLF shortly after successful HO.
Option 1-1:  the source gNB performs the correlation based on target C-RNTI (no additional reporting from the UE is needed). 
· UE may/may not report a correlation indication to indicate whether there is a RLF shortly after a successful inter-RAT HO from NR to LTE
Option 1-2:  the source gNB performs the correlation based on the source C-RNTI and time information between HO command and SHR retrieval 
	Option 1-3: UE assistance-based option to support the correlation indication for SHR and RLF based on new flag reported within the SHR
Option 2: Postpone correlation of inter-RAT SHR and RLF to Rel-19.
Option 3: Do not support SHR and RLF Report correlation
In last RAN3#119 meeting, it was agreed:
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.
· 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
According to the above agreement on the inter-RAT SHR forwarding scheme and the existing RLF report forwarding scheme, we can have the following forwarding procedures for both inter-RAT SHR and RLF for the intra-system inter-RAT HO from NR to LTE.
[image: ]
Fig. 1 forwarding procedures for both inter-RAT SHR and RLF report
As illustrated in the above figure, the inter-RAT HO is performed from source NR node to target LTE node. Upon the successful inter-RAT HO, the inter-RAT SHR is generated in NR format. Shortly, RLF occurs at the target LTE node and LTE RLF report is generated in LTE format. 
The inter-RAT SHR encoded in NR format will be reported to NR node, while the RLF report encoded in LTE format can be reported to both NR and LTE node. It is possible that both the NR SHR and LTE RLF report are reported to the same NR reception node. Technically speaking, the NR reception node is not required and/or has no enough information to know whether the received NR SHR and LTE RLF report are should be correlated. 
According to the forwarding scheme for R18 inter-RAT SHR, the NR reception node will forward the NR SHR to the source NR node which generates the SHR trigger condition that triggers the inter-RAT SHR. For the LTE RLF report, the reception node will first forward it to the target LTE node to which the failure LTE cell belongs. For the shortly RLF case, the target LTE node will forward the LTE RLF report and/or source NR C-RNTI to the source NR node. The source NR node will receive both the NR SHR and LTE RLF report for root cause analysis.
Observation 2: For the inter-RAT HO from NR to LTE, the source NR node will receive both inter-RAT NR SHR and LTE RLF report in case that the SHR is triggered and RLF occurs shortly after successful HO.
Since the two reports are originating from the same Handover incident (inter-RAT HO from NR to LTE) for the same UE, if the two reports are not correlated, the source NR node performs SHR related optimization and RLF related optimization, respectively, which may lead to conflicting optimizations. It should be pointed out that Rel-17 already supports correlation of NR SHR and NR RLF report (via inclusion of Target C-RNTI in RLF Report and SHR), irrespective of the forwarding mechanism chosen for intra-NR SHR. And hence it is in our understanding that Rel-18 should also try to support mechanisms to correlate NR SHR and LTE RLF Report. Therefore, we propose to discussion differenct solutions on how to correlate the NR SHR and LTE RLF report in option 1.
Proposal 3:  RAN3 to discussion differenct solutions on how to correlate the NR SHR and LTE RLF report in option 1 in Rel-18.
To correlate the NR SHR and LTE RLF report at the source NR node, Purely C-RNTI is not sufficient since the C-RNTI coudle be re-allocated to som other UEs. Hence, the CRNTI and time information between report generating and report retrieval is the most discussion solution to deduce that the NR SHR and LTE RLF report were generated for the same mobility of the UE. Either the C-RNTI of source NR node or the C-RNTI of target LTE node is able to assist the correlation. For option 1-3, the new flag for within SHR report is only for the purpose of correlation, while the C-RNTI could be resued by NR node later other than for the purpose of correlation of two reports.
Proposal 4: In order to support correlation, the C-RNTI of NR/LTE node together with time information between report generating and retrieval are reommended as the solution for corrtelation. 
According to current specification, the LTE RLF report provides the C-RNTI of LTE node and time information, while the NR SHR report only provides the C-RNTI of the LTE ndoe, which lacks the corresponding time information. Therefore, we propose to introduce the time information between HO command and SHR retrieval to SHR report.
Observation 3: SHR report lacks the time information for correlation with RLF report. 
Proposal 5: In order to support correlation, introduce the time information between HO command and SHR retrieval into the inter-RAT SHR from NR to LTE.
Even though both the two reports include the C-RNTI of the LTE node, the C-RNTI of the LTE node could only be assisting the correlation. If the source NR node would like to retrieve the UE context based on the C-RNTI of NR node when performing SHR and RLF related optimization, the correlation of two SON reports based on the C-RNTI of NR node would be more beneficial. Hence, we slightly prefer the C-RNTI of source NR node for correlation instead of C-RNTI of LTE node.
Observation 4: Excepet for correlation, the source NR node can use the source NR C-RNTI to find the related UE context together with the time information.
Proposal 6: In order to support correlation, introduce the C-RNTI fo source NR node to the inter-RAT SHR.
2.3	SPR
FFS on the configuration of T310/312 triggers for MN-initiated classic PSCell change/CPC
In previous RAN3 meetings, there were some progresses and open issues left to be discussed.
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)
FFS Which Node decides the triggers?
Option 2：For MN-initiated classic PScell change /CPC, the source SN node decides the T310/T312 triggers
Option 3：For MN-initiated classic PScell change /CPC, the MN node decides the T310/T312 triggers based on source SN inputs 
For MN-initiated classic PSCell change/CPC, as the above summary, there are two options of interest. First of all, the same procedure geos for option2 and option 3, just with different content of IEs. MN need to get the input from the source SN before configuring the UE with SPR T310/T312 trigger. When the source SN decides to cancel or change the input, the source SN node should inform MN of the updated ones. The former could be done via MN-initiated SN modification procedure, and the latter could be done via SN-initiated SN modification procedure. However, since it is MN-initiated procedure, it should be the MN to define the near failure case of SCG. In other words, by deiciding T310/T312 triggers, MN could be involved in performing the optimization of SCG link, e.g., the MN configures the UE to executes PSCell change timely. Therefore, we propose that MN should be responsible to decide the final T310/T312 trigger based on the sourece SN inputs.
Proposal 7: Option 3 is prefered: MN node should be responsible to decide the final T310/312 triggers based on the source SN inputs. 
[bookmark: _GoBack]One possible argument against letting the MN deciding the trigger is that this makes the role definition a bit unclear. An SN wanting to have reports for adjusting its parameters (e.. setting at 50%) may not receive this if the MN decide to set the trigger at a more conservative level (e.g. at 99%).  One possible solution to clarify the roles would be to set restrictions on how the MN is allowed to configure the triggers, e.g. that the MN is only allowed to reduce the trigger value suggested by the SN. 
Proposal 8: If needed, we could limit the freedom for MN to set the triggers, e.g. MN may only be allowed to set equal or lower trigger compared to the trigger set by the SN. 
3	Conclusion
[bookmark: OLE_LINK3]In this paper, we discuss miscellaneous enhancements on inter-RAT SHR and SPR, and we have the following observations and proposals:
Proposal 1: In order to support context retrieval, RAN3 agree to include Source NR C-RNTI and time information in the report from the UE.
Observation 1: The inappropriate target cell within mobility configuration keeps the T304 running for long
Proposal 2: The objective of SHR/SPR T304 trigger is to optimize RACH access issues in the target Cell and the mobility configuration decided by source Cell.
Observation 2: For the inter-RAT HO from NR to LTE, the source NR node will receive both inter-RAT NR SHR and LTE RLF report in case that the SHR is triggered and RLF occurs shortly after successful HO.
Proposal 3:  RAN3 to discussion differenct solutions on how to correlate the NR SHR and LTE RLF report in option 1 in Rel-18.
Proposal 4: In order to support correlation, the C-RNTI of NR/LTE node together with time information between report generating and retrieval are reommended as the solution for corrtelation. 
Observation 3: SHR report lacks the time information for correlation with RLF report. 
Proposal 5: In order to support correlation, introduce the time information between HO command and SHR retrieval into the inter-RAT SHR from NR to LTE.
Observation 4: Excepet for correlation, the source NR node can use the source NR C-RNTI to find the related UE context together with the time information.
Proposal 6: In order to support correlation, introduce the C-RNTI fo source NR node to the inter-RAT SHR.
Proposal 7: Option 3 is prefered: MN node should be responsible to decide the final T310/312 triggers based on the source SN inputs.  
Proposal 8: If needed, we could limit the freedom for MN to set the triggers, e.g. MN may only be allowed to set equal or lower trigger compared to the trigger set by the SN. 
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