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Introduction

Below agreements have been achieved in RAN2#122 meeting:

	=> intra-NR SHR and Inter-RAT SHR from LTE to NR will be deprioritized in RAN2 for R18.

=>SPR except the critical issues will not be further enhanced from this meeting until the end of R18.


This contribution intends to discuss remaining issues taking into the agreements made both in RAN2 and RAN3, also consider the LS received from RAN3.
Discussion
Based on last RAN2 meeting agreements, it has been concluded that except for critical issues that will impact the agree SHR/SPR procedures. Then the remaining issue would be as shown below, which is actually related to how to retrieve UE context for analysis after receiving the report from NW. 
	Inter-RAT SHR:

8: RAN2 further discuss if below content is needed for inter-RAT SHR when HO from NR to LTE:

a.
C-RNTI (FFS target or source)

c.
FFS: Time between report generating and fetching 


The same issue has already been discussed in RAN3 for several meetings where LS (R3-233380) is received from RAN3. In the LS RAN3 has asked RAN2 to provide feedback on below questions:

Q1: Whether RAN2 sees any issues in defining a solution for “Configuration Information” as described above?

Q2: For SHR/SPR, is there any issue to include this “Configuration Information” in the RRC Reconfiguration message with sync containing Handover Command or PSCell change command?

Q3: In cases when this “Configuration Information” is not configured by the network to the UE, RAN3 discussed whether UE can include the source cell C-RNTI and the time between the event that triggered the report and the sending of the report to the network. RAN3 wants to check with RAN2 if it’s feasible in the above scenario?

Q4: RAN3 kindly asks RAN2 to confirm RAN3’s understanding on CGI of the PCell and update their specifications if feasible, and also take the above information for indication on whether the PSCell change was MN-initiated or SN-initiated into account and provide feedback.

Q1-3 are related to UE context retrieval and Q4 is on SPR content used for analyzing, which will be separately discussed in below session. 

On UE context retrieval

There are two alternatives discussed previously in RAN3 which is given below:

Option 1:  “Source C-RNTI” and “Time between HO command and SHR retrieval”. The source gNB can figure out the UE context (up to implementation) with the above information.

Option 2:  configuration information associated to UE mobility information 

Option 1 is legacy mechanism used for analyzing mobility report received since R16, which has already approved to be an efficient solution for MRO. Compared to option 2, the disadvantage of option 1 is that the optimization is based on NW’s best efforts, and it is not guaranteed that NW still stores the UE context when the reports is retrieved. However, this issue only happens when the reports is received after a long period of time, in this case the reports is less useful anyway. If NW deems some reports really important to be analyzed, NW can keep the UE context longer if needed. 

Observation 1: Option 1 is legacy mechanism used for analyzing mobility report received since R16, which has already approved to be an efficient solution for MRO, and it is up to NW implementation to keep UE context longer if NW deems the reports are still useful after a long period of time.
Even for option 2 the same issue stands, in order to allow using the configuration information to identify certain configuration,  NW also needs to stores the configuration associated to a configuration information until corresponding reports are received.  

Observation 2: Similar to C-RNTI based solution, configuration information based solution also requires NW to store the configuration associated to the configuration information before corresponding reports are received.
Considering the configuration can be configured in a per UE basis, the required configuration information could be vary large, especially considering that the configuration information cannot be reused before the corresponding reports are received. Otherwise it will lead to misunderstanding of the configuration associated to the configuration information at NW’s side. Based on the LS, the example value range of configuration information is of 32 bits. For C-RNTI based solution, assuming the time information required has the same value range of timeSinceFailure, the total overhead is C-RNTI (15 bits) + time information (16 bits) , which equals 31 bits. Considering the additional overhead required for configuring the configuration information, the signalling overhead of configuration information in total is actually higher than legacy mechanism. 
Observation 3: For SHR/SPR case alone, the signalling overhead of configuration information (32 bits in report and 32 bits in configuration) is actually higher than legacy mechanism (31 bits in report).   
Than the only gain can be seen from configuration information is that it can be a common solution for all SON reports. Then to allow use of this configuration information, another question needs to be resolved would be how the configuration information is associated to each configuration. One alternative is to give one configuration information per each configuration, including LBT configuration, per RACH configuration, per SHR, per SPR configuration and etc, which will lead to additional signalling overhead of n* configuration information, where n equals to the number of configuration involves. Another alternative is to associate one configuration information for a combination of configuration set, which provides more flexibility but with additional complexity. Since the configuration information is associated to NW configuration, RAN3 input is still required for RAN2 to understand the level of complexity required for the configuration information based solution. 
Observation 4: To extend the usage of configuration information, additional discussion is needed in both RAN2/3 on how to associate the configuration information to one or more configuration of different SON reports, which also brings extra complexity in specs implementation. 
Another point is that, NW may adjust parts of the configuration configured to UE, then the configuration information associated to the configuration will needs to be sent at each RRCReconfiguration message which increase the overall signalling overhead in general. While for legacy, the additional signalling overhead only happen once when UE transmits reports upon NW request. 
Observation 5: NW needs to sent configuration information each time re-configuring the corresponding RRC configuration which increase the overall signalling overhead compared to C-RNTI based solution where additional signalling overhead only happen once when UE transmits reports upon NW request.

Even when option 2 is supported, for UE who doesn’t support this feature (e.g., at least for legacy UE who cannot understand the configuration information), legacy mechanism is still required. Therefore NW needs to support two kind of alternatives, which also doubling the specs work required.

Observation 6: Legacy mechanism is still required for UE cannot recognize configuration information, which not only complexes NW’s implementation but also increase the specs work needed.  

For Q3, RAN3 has asked when configuration information is not configured whether UE can includes source C-RNTI and time between the event triggered the reports. Since it is a legacy behavior that has been used in multiple reports (e.g.,RLF reports), and both information is known by UE, it is confirmed it is possible for UE to provide this information with small updates of ASN.1. 
Observation 7: It is feasible to update ASN.1 to allow reporting source cell C-RNTI and time between the event triggering the reports in SHR/SPR.

Per above analysis, it can be observed that for SHR/SPR case, configuration information based solution doesn’t show advantages in terms of signalling overhead. For common use cases, the gains is not so obvious compared to the extra complexity introduced in specs work and implementations. Considering the limited time left, it is preferred to stick the legacy mechanism, which is needed anyway. Therefore, below proposals are made:
Proposal 1a: Considering the gain of using configuration information is not obvious compared to the additional signalling overhead and extra complexity introduced, it is proposed that configuration information is not supported in R18.

Proposal 1b: UE includes source C-RNTI and time between events triggering the report to the time the report is fetched in SHR and SPR. 

Based on above observations, it is proposed R2 asked Q1-3 with R2 preference with additional information as given in observation 3-6 to support RAN2’s view point. 
On SPR content

On Q4, RAN3 has asked whether it is feasible for UE to provide CGI of PCell which sent the configuration and indication on whether the PSCell change is MN or SN initiated in SPR reports. As for the CGI of PCell, this information is available by UE when receiving SPR configuration , therefore it is possible to be provided by UE. 

As for the indication of whether the PSCell change is MN or SN initiated, the feasibility needs to be analyzed case by case. For SN/MN initiated CPC case, UE can know whether the CHO execution (including candidate cells) is MN generated or SN generated since they are sent respectively in different IEs, then depending on the selected target cells UE can know which node generates the configuration. The uncertain case is on SN-MN initiated classic PSCell change, from RAN2 signalling point of view, they share the same signalling procedure, therefore without assisting information provided by NW there is no way for UE to differentiate the two cases.

Observation 8:For SN/MN initiate CPC, UE can derive whether the CPC is MN or SN initiated since the execution conditions is separately configured to UE in different IEs.
To allow MN/SN indication in SPR reports, the MN/SN initiated indication is needed to be included in Reconfiguration message of classic PSCell change carrying SPR configuration. 

Observation 9: The MN/SN initiated indication is needed to be included in Reconfiguration message of classic PSCell change carrying SPR configuration to UE, so that UE can know whether the classic PSCell change is MN or SN initiated.
Based on above analysis, it is propose that RAN2 confirms the feasibility of including CGI of PCell in SPR, and reply to RAN3 that assisting information on whether the PSCell change is MN/SN initiated is needed for classic PSCell change. 

Proposal 2a: RAN2 confirms it is feasible to include CGI of PCell which sent the configuration in SPR.

Proposal 2b: RAN2 confirms for classic PSCell change, assisting information to indicate whether the PSCell change is MN/SN initiated is needed in the SPR configuration, so that UE can include whether PSCell change is MN/SN initiated in SPR. 
Conclusion and proposals

Based on above analysis, we have the following observations and proposals: 

On UE context retrieval

Observation 1: Option 1 is legacy mechanism used for analyzing mobility report received since R16, which has already approved to be an efficient solution for MRO, and it is up to NW implementation to keep UE context longer if NW deems the reports are still useful after a long period of time.
Observation 2: Similar to C-RNTI based solution, configuration information based solution also requires NW to store the configuration associated to the configuration information before corresponding reports are received.
Observation 3: For SHR/SPR case alone, the signalling overhead of configuration information (32 bits in report and 32 bits in configuration) is actually higher than legacy mechanism (31 bits in report).   
Observation 4: To extend the usage of configuration information, additional discussion is needed in both RAN2/3 on how to associate the configuration information to one or more configuration of different SON reports, which also brings extra complexity in specs implementation. 
Observation 5: NW needs to sent configuration information each time re-configuring the corresponding RRC configuration which increase the overall signalling overhead compared to C-RNTI based solution where additional signalling overhead only happen once when UE transmits reports upon NW request.

Observation 6: Legacy mechanism is still required for UE cannot recognize configuration information, which not only complexes NW’s implementation but also increase the specs work needed.  

Observation 7: It is feasible to update ASN.1 to allow reporting source cell C-RNTI and time between the event triggering the reports in SHR/SPR.

Proposal 1a: Considering the gain of using configuration information is not obvious compared to the additional signalling overhead and extra complexity introduced, it is proposed that configuration information is not supported in R18.

Proposal 1b: UE includes source C-RNTI and time between events triggering the report to the time the report is fetched in SHR and SPR. 

On SPR content

Observation 8:For SN/MN initiate CPC, UE can derive whether the CPC is MN or SN initiated since the execution conditions is separately configured to UE in different IEs.

Observation 9: The MN/SN initiated indication is needed to be included in Reconfiguration message of classic PSCell change carrying SPR configuration to UE, so that UE can know whether the classic PSCell change is MN or SN initiated.
Proposal 2a: RAN2 confirms it is feasible to include CGI of PCell which sent the configuration in SPR.

Proposal 2b: RAN2 confirms for classic PSCell change, assisting information to indicate whether the PSCell change is MN/SN initiated is needed in the SPR configuration, so that UE can include whether PSCell change is MN/SN initiated in SPR. 
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