Page 4
Draft prETS 300 ???: Month YYYY
[bookmark: _Hlk47544285][bookmark: _GoBack]3GPP TSG-RAN WG2 #112e	Tdoc R2-2010148
[bookmark: _Hlk47544310]Electronic meeting, November 2nd – 13th 2020

Agenda Item:	8.13.2.3
Source:	Ericsson
Title:	Other WID related SON features
Document for:	Discussion, Decision

1	Introduction
In RAN#88e a new WID on enhancement of data collection for SON/MDT in NR was approved [1]. In the following, we will discuss the objectives of the WID related to SON aspects. In particular, we will outline the scope and the requirements that RAN2 should address in Rel.17 when it comes to SON features.
[bookmark: _Ref178064866]2	Discussion
The new Rel.17 WID on enhancement of data collection for SON/MDT [1] contains various objectives that calls for enhancements to the existing SON framework. Specifically, the following was captured in the new WID:
· Support of data collection for SON features, including CCO, inter-system inter-RAT energy saving, inter-system load balancing, 2-step RACH optimization, mobility enhancement optimization, and leftovers of Rel-16 SON/MDT WI (PCI selection, energy efficiency (OAM requirements), Successful Handovers Reports, UE history information in EN-DC, load balancing enhancement, MRO for SN change failure, RACH Optimisation enhancements) [RAN3, RAN2] 
· Specification of the UE reporting necessary to enhance the network configuration [RAN2]. 
· Specification of the inter-node information exchange, including possible enhancements to S1/NG, X2/Xn, and F1/E1 interfaces [RAN3]

Besides the above main objectives, the WID also mentions the following topic to be treated with lower priority:
Depending on the progress of the work, the following objective may be discussed in the later part of the WI:
· NR-U related SON/MDT optimization which aims to reuse e.g. the existing NR-U measurements [RAN3, RAN2]
In this paper, we focus on the following topics:
· Successful handover report
· Enhancements to SCGFailureInformation reporting
· Mobility History Information Reporting
· RACH Optimization
· Possible NR-U impacts
2.1 Successful handover report
As discussed in our paper [2], the main motivation behind the introduction of a successful handover report is to allow the network to provide more insights on the handover performances especially for the handovers in the FR2 frequencies which are typically more sensitive to RLM resource configurations. Additionally, due to the reduced size of cells in FR2, and hence due to less UEs being handled, it might not be enough to just leverage on the RLF-reports. We also note that, as discussed in previous sections, Rel.16 has introduced new options for the handover, such as CHO, and DAPS HO. Therefore, the introduction of the successful handover report would also help the network to select the most appropriate HO approach.
[bookmark: _Toc54282398]Successful handover reports complement the existing RLF reports, and can aid the network to enforce mobility (especially in FR2) and to select the most suitable HO approach.
RAN2 should then discuss the content of the successful handover report. 
Related to RLM parameters, it could be beneficial to know if the T310 was running or if the UE had UL RLC retransmissions ongoing at the time of the handover command reception. That could be an indication that the handover triggering at the gNB could be improved. Moreover, as mentioned in previous section, the successful handover report could include information about the HO interruption time, especially if that is significantly high. That could help the network to figure out whether for example DAPS HO should be enabled. 
More related to RRM measurements, it might be beneficial to know if the beam(s) in which the CFRA is performed in the target at HO are really the best beams. That is because the target may allocate CFRA resources on the beam(s) that are supposed to be the best, on the basis of the RRM measurements report received by the source before the HO. However, such beam(s) might not be the best beam at the time of random access in the target. Additionally, DAPS/CHO may introduce new scenarios to be considered. For example, in DAPS as discussed in previous sections, the DL operations with the source are prolonged in time beyond the handover command. This might lead to an increase in the amount of duplicates detected by the UE. Also knowing information on the latest measurements related to the source, as well as some UP-relevant information might be beneficial to evaluate DAPS performances.
[bookmark: _Toc54282402]Include in the success handover report, at least the following information:
a. [bookmark: _Toc54282403]RLM related parameters, e.g. T310 status, UL RLC retransmission status when the HO is triggered by the source
b. [bookmark: _Toc54282404]RRM information, e.g. related to beam selection
c. [bookmark: _Toc54282405]Handover interruption time
d. [bookmark: _Toc54282406]CHO/DAPS relevant information
RAN2 should also discuss the signalling model and the conditions under which the successful handover report should be generated, in order to limit the overhead.
[bookmark: _Toc54282407]RAN2 to discuss the signalling model and the conditions under which the successful handover report should be generated.
2.2 Enhancements to SCGFailureInformation reporting
As highlighted in our contribution [3], the SCGFailureInformation reporting lacks some information that instead are present in the RLF report. 
In particular, in SCGFailureInformationNR message and SCGFailureInformation message, the perRAInfoList field is not included and thus MN or SN is unaware of any RA related issues that led to the RLF on SCG. We also note that the following fields are missing in the SCGFailureInformationEUTRA message, SCGFailureInformationNR message and SCGFailureInformation message: previousPSCellID, failedPSCellID, connectionFailureType, timeConnFailure fields. Those fields can aid the SN initiated SN change procedure, therefore it is beneficial to include them.
[bookmark: _Toc54282408]Include perRAInfoList field in the SCGFailureInformationNR message and SCGFailureInformation message.
[bookmark: _Toc54282409]Include previousPSCellID, failedPSCellID, connectionFailureType and timeConnFailure fields in the SCGFailureInformationEUTRA message, SCGFailureInformationNR message and SCGFailureInformation message to aid the SN initiated SN change procedure.
2.3.3 Mobility History Information Reporting
Mobility history information reporting has been introduced in Rel.16 and addressed in our paper [4]. The main aspect missing in Rel.16 is the information related to SN changes. In fact, in the existing procedure, only the PCell change is captured in the mobility history report by the UE while in RRC connected mode. Including the PSCell changes or more in general information on whether the PSCell is configured or not, might be beneficial both for the MN and SN. The MN for example can use this information to understand the coverage of the SN and based on this enable faster DC setup after resume. On the other hand, the SN can use this information to enable a more efficient SN change in the “SN initiated change” framework.
[bookmark: _Toc54282410]Extend the existing mobility history report to include information about PSCell change, addition, removal.
Given the above, such information should be reported both to the MN and SN. One could argue that the MN should forward the information to the SN, rather than specifying that also the SN can request the mobility history report. However, that would imply that the SN should rely on the MN requesting the information related to the SN changes. It is preferable instead if the SN itself could trigger this request so that the SN can retrieve this information whenever it is needed. For example, the UE may indicate MHI availability in the RRCReconfigurationComplete via SRB3 to the SN, to which the SN may reply with a mobilityHistoryReportReq transmitted via SRB3. Or the UE may indicate MHI availability to the SN via the MN in SRB1, in which case the mobilityHistoryReportReq is transmitted by the SN via SRB1.  
[bookmark: _Toc54282411]The mobility history information related to PSCell changes can be requested by the SN and reported to it.
Other possible improvement to the current mobility history report is the inclusion of other information that could help the network to understand UE movements and mobility patterns in a better way. For this, sensor information could be used, for example IMU sensor information. Other information, such as UE position could also be of interest to include in the mobility history information.
[bookmark: _Toc54282412]RAN2 to consider including in the mobility history report other information to aid the network to figure out mobility patterns, such as sensor and location information.
In addition, information on the deployment characteristics of the cell will give an indication of the size of the cell and can further help the understanding of the UE mobility patterns. One example could be the carrier frequency of the cell which today is only included in the mobility history information when the Physical Cell ID is reported and not the globally unique ID. However, even when knowing the globally unique ID of the cell, it is hard to know the coverage area of that cell, which is more correlated with the carrier frequency of the cell.
[bookmark: _Toc54282413]RAN2 to consider including deployment characteristics of the cell in the mobility history report.
Finally, we also note that in Rel.16, it is not supported the possibility to have transmission of NR-related MHI to LTE cells. This functionality can be beneficial for EN-DC setup.
[bookmark: _Toc54282414]RAN2 to enable transmission of NR-related mobility history report to LTE.
2.3.4 RACH Optimization
The WID mentions also other “RACH optimization” as possible Rel.16 leftover. Regarding this, we note that the existing RA-Report-r16 unlike the RLF report, does not contain any location information or radio measurements. One may argue that such information is not needed since the RA report only refers to successful RA attempts. However, even if a random access attempt was successful, the reasons for which the UE triggered the random access procedure may be due to radio issues that might be beneficial for the network to know. For example, if the UE triggered random access for the sake of beam failure recovery or SR failure issues, including the location information and some radio measurements may bring value to the SON framework. In other cases, e.g. access related RA or HO related RA, such information does not seem to be needed.
This information can also be beneficial to understand UL/DL mismatch issues, that were discussed at last RAN2#111 meeting.
[bookmark: _Toc54282399]The existing RA report does not include location information and radio measurements, even if the RA procedure, in some cases, may be triggered by radio issues. Including this information can be beneficial for the network to detect UL/DL mismatches.
[bookmark: _Toc54282415]RAN2 to include the location information and the radio measurement in the RA report depending on the raPurpose, e.g. in case of SR failure, beam recovery failure, UL synchronization issues.
Another RACH-related issue not addressed in Rel.16 is the following. Both in 2-step RA and 4-step RA the UE may select two different random access preamble groups, depending on the msgA payload (in case of 2-step RA) or msg3 payload (in case of 4-step RA) and on the pathloss. 
One may argue that it might be helpful to include the msgA or msg3 size as part of the RA/RLF report. We note however, that this information might not be necessary, since the UE can simply indicate whether it uses the random access preamble group A or random access group B. This information is missing today in the RA-InformationCommon or PerRAAttemptInfo-r16 IE, That would allow the network to optimize the configuration of the RA preambles for the group A and group B, and for the case of msgA also to determine how to dimension the msgA PUSCH configuration, i.e. the msgA-PUSCH-ResourceGroupA and msgA-PUSCH-ResourceGroupB. For example, if very few UEs are using the group B preambles, the network may consider to deconfigure the group B configuration or to reduce the threshold on the msg3 size, i.e. ra-Msg3SizeGroupA, to increase the probability that the group B resources are selected, and hence to better distribute the UEs among the two groups.
Additionally, knowing whether the UEs are using more group A or group B preambles, it can help the network to figure out the level of interference experienced and caused from/to other RACH resources of neighboring cells.
[bookmark: _Toc54282400]Including information related to whether the UE selected the RA group A or B is beneficial to allow the network to properly dimension the RACH group A/B preamble configuration and to evaluate the level of interference on RACH resources experienced/caused from/to other neighbouring cells.
[bookmark: _Toc54282416]RAN2 to include information on RACH preamble group A and RACH preamble group B utilization by the UE.
In order to convey such group A/B utilization, we note that the selection of group A or group B does not depend only on the msg3/msgA size, i.e. ra-Msg3SizeGroupA/ra-MsgA-SizeGroupA, but also on the pathloss experienced. According to TS 38.321 for the msg3, if the pathloss is higher than PCMAX (of the Serving Cell performing the Random Access Procedure) – preambleReceivedTargetPower – msg3-DeltaPreamble – messagePowerOffsetGroupB, or the UE transmits a msg3 containing a CCCH SDU larger than the msg3 size, the UE selects the preamble group A. 
[bookmark: _Toc54282401]The selection of RACH group A or B depends on the msg3/msgA size, i.e. ra-MsgA-SizeGroupA, and pathloss experienced. 
Therefore, the msg3 size and the pathloss plays an important role to determine whether the UE shall use group A or group B preambles. It is then important to know the reason that caused the UEs to select a certain preamble group. If the selection of group A occurs because of bad path loss even though the msg3 payload is higher than ra- ra-Msg3SizeGroupA, the network may intervene in the preambleReceivedTargetPower (or in the msg3-DeltaPreamble or messagePowerOffsetGroupB) in order to increase the utilization of the group B configuration. Otherwise if the msg3 payload is lower than ra-Msg3SizeGroupA and the pathloss is good, the network may consider to deconfigure or change the RACH preambles resource allocation of group B. 
[bookmark: _Toc54282417]RAN2 to consider including indication of whether the payload size is above or below the ra-Msg3SizeGroupA threshold, and indication of whether the pathloss is above or below the pathloss threshold for group A/B selection.
Additionally, if the pathloss measured prior to the preamble transmission is bad, the network may adjust the RACH transmitting parameters, e.g. the preambleReceivedTargetPower, powerRampingStep, etc.
[bookmark: _Toc54282418]RAN2 to consider including pathloss information, in order to enable adjustments of RACH transmitting parameters, e.g. preambleReceivedTargetPower, powerRampingStep, etc.
A further enhancement to consider is about the msg3 contention detection. In current specification, if contention resolution was not successful as specified in TS 38.321 [6] for the transmitted preamble, the flag contentionDetected is set to true in the PerRAAttemptInfo. We note however that as per the MAC specification, the UE may declare the contention unsuccessful, either because 1) the UE Contention Resolution Identity MAC CE carried in the msg4 does not match the CCCH SDU transmitted in Msg3, or because the 2) ra-ContentionResolutionTimer expires. The case 1) can be considered an unfortunate case and due to the collision with another UE attempting the random access. On the other hand, the case 2) may be related to radio reasons, e.g. due to the msg3 that was transmitted by the UE but not received by the gNB, or due to the msg4 that was transmitted by the gNB but that was not received by the UE. Hence, knowing if the reason of the contention is due to “collision” issues or radio reasons might be helpful. For example, in the case 2, the network can adjust the UL grant for the msg3 and make it more robust, or the DL grant for the msg4.
[bookmark: _Toc54282419]RAN2 to consider including the reason of the contention detection, i.e. “collision” reasons, or radio reasons (ra-ContentionResolutionTimer expiry).
2.4 Enhancements related to NR-U
NR-U functionality has been introduced in Rel.16, giving the possibility to the UE to operate in the unlicensed spectrum. Unlike LAA in LTE, in which case only user plane data could be transmitted in the unlicensed spectrum, in NR-U any type of transmission (hence including L1/L2 and RRC control signalling) can be transmitted in the unlicensed spectrum. Additionally, with NR-U, also the SpCell can operate over the unlicensed spectrum (not only the SCells), thereby opening the possibility for standalone unlicensed operations.
NR-U implies some new set of features that both the UE and the network should comply in order to perform NR-U operations. In particular, before transmitting on the unlicensed spectrum, both the UE and the gNB should perform LBT and sense the wireless channel, in order to ensure that the medium is not occupied by other transmissions which could be generated by non-3GPP technologies such as WiFi. Additionally, also new types of measurements representing the RSSI and channel occupancy have been introduced to reflect the characteristics of the unlicensed channel. 
In the SON/MDT WID, this topic has been assigned lower priority, but we believe that some changes can be addressed with relatively small effort during the WI phase. 
In the current SON framework, only the RLF-report considers the NR-U system, i.e. the RLF cause can be set to “lbtFailure” in current legacy. However, no other information representing LBT statistics and RSSI/channel occupancy measurements are considered in the RA/RLF report. Moreover, as per current specification, no RA-report is even included if the UE performed RA due to consistent LBT failures. Therefore, RAN2 can for instance start enhancing the existing RA/RLF report and consider the above aspects.
[bookmark: _Toc54282420]RAN2 aims at some basic enhancements to the current SON framework to address the NR-U system, e.g. enhancements to the existing RA/RLF report.
Conclusion
In the previous sections we made the following observations: 
Observation 1	Successful handover reports complement the existing RLF reports, and can aid the network to enforce mobility (especially in FR2) and to select the most suitable HO approach.
Observation 2	The existing RA report does not include location information and radio measurements, even if the RA procedure, in some cases, may be triggered by radio issues. Including this information can be beneficial for the network to detect UL/DL mismatches.
Observation 3	Including information related to whether the UE selected the RA group A or B is beneficial to allow the network to properly dimension the RACH group A/B preamble configuration and to evaluate the level of interference on RACH resources experienced/caused from/to other neighbouring cells.
Observation 4	The selection of RACH group A or B depends on the msg3/msgA size, i.e. ra-MsgA-SizeGroupA, and pathloss experienced.

Based on the discussion in the previous sections we propose the following:
Proposal 1	Include in the success handover report, at least the following information:
a.	RLM related parameters, e.g. T310 status, UL RLC retransmission status when the HO is triggered by the source
b.	RRM information, e.g. related to beam selection
c.	Handover interruption time
d.	CHO/DAPS relevant information
Proposal 2	RAN2 to discuss the signalling model and the conditions under which the successful handover report should be generated.
Proposal 3	Include perRAInfoList field in the SCGFailureInformationNR message and SCGFailureInformation message.
Proposal 4	Include previousPSCellID, failedPSCellID, connectionFailureType and timeConnFailure fields in the SCGFailureInformationEUTRA message, SCGFailureInformationNR message and SCGFailureInformation message to aid the SN initiated SN change procedure.
Proposal 5	Extend the existing mobility history report to include information about PSCell change, addition, removal.
Proposal 6	The mobility history information related to PSCell changes can be requested by the SN and reported to it.
Proposal 7	RAN2 to consider including in the mobility history report other information to aid the network to figure out mobility patterns, such as sensor and location information.
Proposal 8	RAN2 to consider including deployment characteristics of the cell in the mobility history report.
Proposal 9	RAN2 to enable transmission of NR-related mobility history report to LTE.
Proposal 10	RAN2 to include the location information and the radio measurement in the RA report depending on the raPurpose, e.g. in case of SR failure, beam recovery failure, UL synchronization issues.
Proposal 11	RAN2 to include information on RACH preamble group A and RACH preamble group B utilization by the UE.
Proposal 12	RAN2 to consider including indication of whether the payload size is above or below the ra-Msg3SizeGroupA threshold, and indication of whether the pathloss is above or below the pathloss threshold for group A/B selection.
Proposal 13	RAN2 to consider including pathloss information, in order to enable adjustments of RACH transmitting parameters, e.g. preambleReceivedTargetPower, powerRampingStep, etc.
Proposal 14	RAN2 to consider including the reason of the contention detection, i.e. “collision” reasons, or radio reasons (ra-ContentionResolutionTimer expiry).
Proposal 15	RAN2 aims at some basic enhancements to the current SON framework to address the NR-U system, e.g. enhancements to the existing RA/RLF report.
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