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Introduction

The contribution intends to discuss UE capability related discussion for R17 SON-MDT
Discussion
In last meeting agreement on UE capability for multiple CEF report has been achieve as below:

	Agreements on capability in RAN2#116bis-e
New capability bit is introduced to indicate if UE supports multiple CEF


However there are still remaining UE capability discussion required for the following enhancements introduced in R17 SON-MDT:

Enhance RLF-report to log CHO/DAPS failure information 
Enhance NR RA-report to log 2step RA information
Enhance NR RA-report to log on-demand SI information
Enhance LTE RA-report to support SgNB RA-report
New report is introduced to log successful HO information
Enhance MHI to support SN MHI logging
Enhance SCG failure message to log PSCell change/addition failure information
Enhance logging of IDC in MDT
Enhance logged MDT to log early measurement results
Excess PDCP average delay in IMM MDT
Considering that different enhancements could have different requirement on UE capability, it is suggested to discuss UE’s capability case by case. 
Enhance RLF-report to log CHO/DAPS failure information 
In R17, enhancements have been agreed to log CHO/DAPS related failure information, including logging of consecutive failure information, which is important for CHO and DAPS optimization. There are three options can be considered for UE capability:

	Options
	Interpretation

	Opt1: Mandatory support without capability signalling
	UE supports logging of CHO/DAPS failure information if UE supports CHO/DAPS

	Opt2: Optional with capability signalling
	logging of CHO/DAPS failure information is optional even if UE supports CHO/DAPS, and this capability is explicitly signalled to NW

	Opt3: Optional without capability signalling
	logging of CHO/DAPS failure information is optional even if UE supports CHO/DAPS, and no capability bit is needed


Although RLF report is a mandatory supported feature since R11, considering there is additional requirement for UE to store the CHO/DAPS related failure information, it is proposed that support of this feature is optional. Normally explicit capability signalling is used when there is a need for NW to know the UE capability so NW can react correspondlingly, e.g., to configure UE with necessary parameters to support such feature. Since there is no pre-configuration is required, therefore no explicit signalling is needed, i.e., opt3 is used for UE capability for CHO/DAPS failure information logging. 
Observation 1: Storing CHO/DAPS HO failure information has additional requirement on UE implementation.
Observation 2: Explicit capability signalling is used when there is a need for NW to know UE capability so that NW can act accordingly, e.g, do pre-cponfiguration, which is unnecessary for CHO/DAPS failure information logging.

Therefore based on above analysis, it is proposed that CHO/DAPS failure information storing is optionally supported without capability signalling.

Proposal 1: CHO/DAPS failure information report is optional supported without capability signalling.

Enhance NR RA-report to log 2step RA information
2step RA report logging is to log successful 2stepRA information for RACH optimization purpose. Similar to CHO/DAPS it requires additional UE implementation, thus this feature can be optional supported. It is noted that a one-bit indication has been defined in R16 to indicate if UE supports RA-report, therefore there could be two ways to indicate weather UE supports this feature:

	Options
	Interpretation

	Opt1: common indication is used
	If indication indicate UE supports RACH report, then UE supports 4step RACH report and 2step RACH report (if UE supports 2step RACH) upon request from NW. 

	Opt2: separate indication for 2step RA report
	New indication e.g., 2stepRach-report, is introduced if UE supports 2step-RACH report . 

Also original rach-report indication will need to be updated to indicate it is used for 4step RACH report only.


Observation 3: There is two method for 2step RACH report capability signalling:

Opt1: Common capability bit for both 2step/4step RA report
Opt2: Separate capability bit for 2step and 4stepRA report
Currently 2step RA report information is extended in extension bit in RA-report, and there is no availability bit indication for RA-report, upon completion of RA procedure, NW can request UE to report RA information. Since NW can know the completed RA procedure type (i.e., 2step or 4step), and NW can know whether UE supports RA-report, if NW doesn’t support or doesn’t want to request 2stepRA report, it can simply not to request UE to report RACH-report. Even though there could be cases that UE reported RA-report includes both 4step and 2step RA information, NW can simply discard the 2step RA-information since there are still plenty of other information can be collected by other UEs since the optimization is based on large amount of statics collected not in a per UE basis. 

Observation 4: NW can know whether the completed RA type is 2step or 4step and decide if to request RACH report or not. Also RACH optimization is still possible for NW when some RA report information is discarded due to not support of decoding 2step RA report, since there are still other UEs can provide information for NW request.
Compared to option1, option 2 will have more specs impact. Also, for each release there will be many new features defined for different topics, it is preferred to avoid defining explicit capability bit without necessary reasoning.

Observation 5: Opt1 has less specs impact compared to opt 2, which also avoid defining too many capability bit without necessary reasoning.
Therefore it is proposed that a common capability bit is used for 2step RA and 4step RA report.

Proposal 2:  2step RA report is optional supported and a common capability bit is used for 2step RA and 4step RA report.

Enhance NR RA-report to log on-demand SI information
The intention of this information is to optimize SI scheduling configuration, which is less relevant to RACH optimization. However since such information is included in RA-report, it is naturally that such information will be reported upon request from NW. If UE supports logging of on-demand SI information, then it can include this information in RA-report. If NW receives RA-report indicate RA-purpose as on-demand SI and no on-demand SI information is included, then NW can know UE doesn’t support report on-demand SI logging. There is no need to have a explicit capability bit for this feature. Similar to other cases, since there will be additional requirement for UE, it is proposed to have this feature as optional without capability signalling.

Proposal 3: On-demand SI information logging is optional supported without capability signalling. 

Enhance LTE RA-report to support SgNB RA-report
As requested by RAN3 RAN2 has agreed to define signalling to support SgNB RA-report which includes NR-DC and (NG)EN-DC scenarios. Also RAN2 has discussed and achieved consensus that for NR current RA-report can be reused, which means existing NR RA report can already support report of SgNB RA report. Therefore for NR RA report no additional capability is needed. 

Observation 6: SgNB RA report in NR can already be supported with existing NR RA report therefore no additional capability is required.

However in order to support SgNB RA report in (NG)EN-DC scenarios, enhance to LTE RA-report signalling is needed it is preferred to have this feature as optional supported. It is agreed that SgNB in LTE RA-report is included in container and also it is proposed in [3] that included cell identity is encoded in LTE format to assist NW to forward the SgNB RA-report, therefore it shall be possible for a LTE node to decode the cell information and do the forwarding. There is no need for explicit capability signalling, it is proposed that SgNB RA-report in LTE is is optional supported without capability signalling. 
Proposal 4: SgNB RA-report in LTE is optional supported without capability signalling. 

New report is introduced to log successful HO information

Successful HO report is to log successful HO information when at least one of NW configured condition is satisfied, which is to help NW identify the case HO is completed in risky condition (e.g., when near RLF ). This is a new feature introduced in R17 which will have extra requirement on UE implementation, thus itis suggested to have this feature as optional supported. Also NW will need to know UE’s capability to configure the SHR configuration, therefore it is proposed to have a explicit capability bit for this feature.

Observation 6: NW needs to know UE capability to configure proper configuration to trigger SHR logging and reporting, therefore explicit capability signalling is needed.

Proposal 5: SHR is optional supported with capability signalling. 

Enhance MHI to support SN MHI logging

In responsive to RAN3’s request, RAN2 has enhanced existing MHI to support logging of SN MHI information with reusing existing availability and request bit.Similar to other feature there is additional UE effort require to store SN MHI, this feature can be optional supported. Since there is no need to do any preconfiguration and NW’s requesting behavior won’t be different there is no need for explicit capability signalling, therefore it is proposed that SN MHI is optional supported without capability signalling. 
Proposal 6: SN MHI is optional supported without capability signalling. 

Enhance SCG failure message to log PSCell change/addition failure information

SCG failure message has enhanced to include PSCell change and addition failure information help NW improve SCG mobility robustness. Though SCG failure information is a mandatory message, the additional information provided is mostly for MRO, which is not a urgent demand therefore this feature can be optional supported without capability signalling.

Proposal 7: PSCell change/addition failure information is optional supported without capability signalling. 

Enhance logging of IDC in MDT

In-devide coexistence in NR reuse the LTE design, considering that IDC tagging in LTE is mandatory supported the same principle can be reused here.

Proposal 8: IDC tagging in NR is mandatory supported.
Enhance logged MDT to log early measurement results

Logged MDT has been enhanced to log early measurement results, which is mainly used for high-speed scenarios where existing neighboring cell measurement cannot provide sufficient measurements. Since there has already been capability bits defined for early measurement and logged MDT, NW can based on the capability signalling to decide if to configure early measurement frequency in logged MDT configuration. It is proposed not to define additional capability bit for support of early measurement result logging. Which means if UE supports early measurement and support logged MDT, UE supports early measurement results logging in logged MDT.
Proposal 9: No additional capability bit is defined to support of early measurement result logging., i.e., if UE supports early measurement and support logged MDT, UE supports early measurement results logging in logged MDT.

Excess PDCP average delay in IMM MDT
Excess PDCP average delay measurement is defined to help NW identify packets that suffering delay that exceeds NW configured threshold, which is useful for NW to locate error case. Since NW needs to configure UE the report thresholds, UE capability is needed from NW’s perspective. Therefore excess PDCP average delay can be optional supported with capability signalling.

Proposal 10: excess PDCP average delay is optional supported with capability signalling. 

Capability differentiation for TDD/FDD
It is proposed in [2] that RAN2 to discuss whether there is a need to differentiation SON-MDT related capability for TDD/FDD as currently many R16 UE capabilities are defined per BC per per feature set, e.g., CHO is optionally supported per BC. In our understanding, the intention to have differentiated TDD/FDD UE capability is that the support of some new features in different frequencies or band combinations will have different requirement on UE hardware. Therefore in order to balance between marketing interests and manufacturer cost, there could be some high-end UEs that can support operation in all frequency bands while some low-end UEs can only support part of frequencies. 

Observation 7: Due to joint consideration on manufacture cost/regulation as well as market interests not all UE will have the capability to support operation is all frequencies, which is the intention to have per BC/per feature set capability signalling 
However for measurements storing on MDT and SON, UE only need to log existing measurements or storing failure information, the logging behavior is the same among different frequencies, therefore there is no motivation to have per BC or per feature set capability. Therefore it is proposed that the same as legacy, SON-MDT related capability is defined per UE, i.e., no need to further differentiate TDD/FDD deployment.
Observation 8: MDT-SON feature involves mainly logging of failure information and existing measurements, and the logging behavior is the same among different frequencies, there is no need to define different UE capability for different frequencies.  

Proposal 11: R17 SON-MDT related capability is defined per UE.
Conclusion and proposals

Based on above analysis, we have the following proposals: 

Observation 1: Storing CHO/DAPS HO failure information has additional requirement on UE implementation.
Observation 2: Explicit capability signalling is used when there is a need for NW to know UE capability so that NW can act accordingly, e.g, do pre-cponfiguration, which is unnecessary for CHO/DAPS failure information logging.

Observation 3: There is two method for 2step RACH report capability signalling:

Opt1: Common capability bit for both 2step/4step RA report
Opt2: Separate capability bit for 2step and 4stepRA report

Observation 4: NW can know whether the completed RA type is 2step or 4step and decide if to request RACH report or not. Also RACH optimization is still possible for NW when some RA report information is discarded due to not support of decoding 2step RA report, since there are still other UEs can provide information for NW request.
Observation 5: Opt1 has less specs impact compared to opt 2, which also avoid defining too many capability bit without necessary reasoning.

Observation 6: NW needs to know UE capability to configure proper configuration to trigger SHR logging and reporting, therefore explicit capability signalling is needed.

Observation 7: Due to joint consideration on manufacture cost/regulation as well as market interests not all UE will have the capability to support operation is all frequencies, which is the intention to have per BC/per feature set capability signalling 
Observation 8: MDT-SON feature involves mainly logging of failure information and existing measurements, and the logging behavior is the same among different frequencies, there is no need to define different UE capability for different frequencies.  

Proposal 1: CHO/DAPS failure information report is optional supported without capability signalling.
Proposal 2:  2step RA report is optional supported and a common capability bit is used for 2step RA and 4step RA report.

Proposal 3: On-demand SI information logging is optional supported without capability signalling. 
Proposal 4: SgNB RA-report in LTE is optional supported without capability signalling. 

Proposal 5: SHR is optional supported with capability signalling. 

Proposal 6: SN MHI is optional supported without capability signalling. 

Proposal 7: PSCell change/addition failure information is optional supported without capability signalling. 

Proposal 8: IDC tagging in NR is mandatory supported.
Proposal 9: No additional capability bit is defined to support of early measurement result logging., i.e., if UE supports early measurement and support logged MDT, UE supports early measurement results logging in logged MDT.

Proposal 10: excess PDCP average delay is optional supported with capability signalling. 

Proposal 11: R17 SON-MDT related capability is defined per UE.
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