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1	Introduction	
This is to kick-off the email discussion on RAN-centric data collection and utilization enhancement, according to RP-191551 “Preparing for Rel-17”, endorsed in RAN#84.
· [RAN_datacollection_enh] (moderator: CMCC)
· Includes SON and MDT
· To start based on Release 16 scope and status (leftovers, etc…)
· Data collection to enable AI is part of this discussion
2	Scope and schedule of the email discussion
[bookmark: OLE_LINK19][bookmark: OLE_LINK20]Based on the inputs from RAN #84 and RAN #85 meeting [1-17], the following areas/use cases/items are potentially in the scope of Rel-17 enhancements for RAN data collection: 
· Leftovers of Rel-16 RAN centric data collection and utilization SI/WI, 
· Data collection for new R16 features, 
· Data collection to enable AI 
· Other aspects. 
This email discussion is divided in two phases:
Phase 1:  Collection of company inputs on the use cases, potential enhancement via data collection for these use cases in Rel-17.
Deadline for Phase 1: 2019-11-5 Tuesday. 

Phase 2: Prioritization discussion on the use cases and towards the actual drafting of the SID or WID based on Phase 1 discussion. The draft SID or WID will be presented in RAN#86.
Deadline for Phase 2: 2019-11-26 Tuesday. 



3	Discussion
3.1	Leftovers of Rel-16 RAN centric data collection and utilization SI/WI
Q0: The need of change on the title of this discussion and potential SI/WI. 
 
	Company
	Yes/No
	Reasons/Comments/Suggestions

	Nokia
	Yes
		In Rel16, the WI has been conducted as SON/MDT support for NR.
For Rel17, we should focus on the enhancements of this Rel16 WI. MDT mechanism should be baseline even for collecting some RAN data. Furthermore, RAN should avoid any inconsistency with SA item e.g., eNA (Enablers for Network Automation for 5G). Thus, the terminology “RAN centric” should be avoided. We should change the title of this discussion and potential study/work item to “Enhancement of SON/MDT support for NR”.




	 Deutsche Telekom
	 Yes
	We should adapt the title to the Rel-16 WI title.

	CMCC
	
	We do not see the inconsistency with SA item and the relevance of changing the title. The email discussion should focus on the scope of the potential SI/WI.

	BT
	Yes
	Similar views to Nokia/DT, title should be changed to “Enhancement of SON/MDT support for NR”.

	Ericsson
	Yes
	Agree to change the title to “Enhancement of SON/MDT support for NR”

	QUALCOMM
	
	Agree with Ericsson and Nokia

	ZTE
	Yes
	Similar views to Nokia, title should be changed to “Enhancement of SON/MDT support for NR”.

	Huawei
	
	The title of the future Work shall not be misleading and adapted to the contents of the work. 



Summary
This question is not initially raised by the moderator and it is answered by a small portion of the companies. Some companies think the title should be changed to “Enhancement of SON/MDT support for NR” while some other companies does not see a valid reason and relevance of changing the title.
Moderator’s proposal:
It is not preferable to dicuss the title of the email discussion here since it was assigned by the RAN plenary. It is proposed to keep the title as it is and if really needed, discussion can happen at RAN plenary.

The following use cases were put forward or well discussed during Release-16 RAN centric data collection and utilization SI. However, they were not included in the scope of the follow up WI.
For the use cases that have been discussed during the Rel-16 offline email coordination [17], views of companies are copy/paste to this document to facilitate the discussion. Any new inputs and updates or modifications of existing ones are invited. 


	Types
	Features

	Items has conclusions in Rel-16 SI but not included in WI 
	CCO

	
	Inter-system inter-RAT energy saving

	
	Inter-system inter-RAT load balancing

	Items not extensively discussed in Rel-16 SI due to lack of time
	[bookmark: OLE_LINK8][bookmark: OLE_LINK9]Massive-MIMO optimization

	
	Per UE local RRM policy

	
	Service aware RAN

	
	Area optimization



1) CCO (Coverage and Capacity Optimisation)
During the Rel-16 SI, it is captured in TR 37.816 the description of CCO, detection procedure of CCO issues, as well as potential solutions to resolve the issues. It is recommended for normative work nevertheless not included in the WI due to Rel-16 TU constrains.

Q1: Do you think CCO should be addressed in Rel-17? 
	Company
	Yes/No
	Reasons/Comments/Suggestions

	ZTE
	No
	Although  CCO is a valuable use case to identify the coverage and capacity problems and perform the coverage and capacity optimization. The coverage and capacity optimization solution is overlapping with MRO, MLB, AAS, Energy Saving, RACH optimization, MDT.

	Huawei
	Yes
	

	Nokia
	Yes
	We should evaluate some proposals provided in Rel-16 as part of Rel17 item.

	vivo
	Yes
	

	TIM
	Yes
	We agree that there are some overlapping with other use cases which, however, have been discussed in the SI phase but not completed in the Rel-16 WI. For CCO, previous study on SON for AAS could be considered as baseline, with the necessary enhancement on RAN measurements (e.g. transmitted power per beam, EIRP per beam, throughput per beam) and RAN control parameters for C-SON. RAN3 should provide requirements to RAN1 and RAN2 to guide their analysis

	OPPO
	
	From use case perspective, we agree this use case is valid, but we agree with ZTE current contents mentioned in the TR have been covered by other items listed, besides, based on the experience in LTE discussion, we are not sure what more we can conclude. 

	Samsung
	Yes
	AAS will be deployed widely in NR as well. Therefore, dynamic coverage configuration change function similar to LTE should be supported in NR CCO. 

	Deutsche Telekom
	Yes
	CCO should be covered in Rel-17 as it is a very important use case from an operator’s perspective. A differentiation between short-term and long-term functionality should be made with adapting the long-term approach for NR-based air interface to current LTE SON use case. For the short-term aspects especially the impact of high-order/massive MIMO antenna. The optimization process can rely on measured data identified for other use cases like MLB (inclusive of beamforming/M-MIMO aspects), but it has to be clarified if those data are sufficient or if they had to be extended. 
Please note that there is a strong correlation of CCO (and other use cases) to the M-MIMO topic addressed below under (4).

	CATT
	Yes
	Coverage and Capacity Optimisation is an important use case for SON. Currently, there are some overlapping between CCO and MRO/MLB/MDT, we think we could further study whether there are some other scenarios which are not covered by Rel-16 data collection WI.

	CMCC
	Yes
	Some of the proposed measurement reporting and network signalling for CCO in TR 37.816 may have been covered by SON_MDT WI. We support to include this use case in Rel-17, evaluation of the gaps against Rel-16 is needed.

	LG
	Yes
	CCO needs to be discussed especially in the FR2 scenario which would more cause mobility issues like ping-pong HO or late HO frequently.

	BT
	Yes
	Yes we strongly support CCO should be covered in REL-17, there is overlap with the short term radio adaption with the M-MIMO topic that will require further study.

	Ericsson
	YES
	Convergence on a set of design principles was achieved during study phase and shall be adopted as the baseline for the objectives on CCO

	QUALCOMM
	Yes
	Coverage and capacity is an important use case in NR. CCO needs further study in Rel-17, e,g the impact of Massive MIMO. But we understand there is no UE impact.



Summary
We received 14 company inputs, where 12 companies show support of CCO as an objective of Rel-17 while 1 company said no and another company is fine with the use case but is neutral with the normative work of this feature. 
Moderator’s proposal:
Consider to specify CCO in Rel-17. Proposals in Rel-16 study phase should be taken as baseline. 

2) Inter-system inter-RAT energy saving
During the Rel-16 SI, it is captured in TR 37.816 the use case description of inter-system inter-RAT energy saving and corresponding solutions. It is recommended for normative work nevertheless not included in the WI due to Rel-16 TU constrains.
Q1: Do you think inter-system inter-RAT energy saving should be addressed in Rel-17? 
	Company
	Yes/No
	Reasons/Comments/Suggestions

	ZTE
	Yes
	 The scenario has been captured in TR and need to be addressed in Rel-17.The scenario is useful in the case of 3G/4G/5G co-existence deployments.

	Huawei
	Yes
	

	Nokia
	No
	The relevance of the study needs to be shown. We think inter-system should not be addressed at this point.

	vivo
	Yes
	 For overlapping LTE and NR deployment scenario, that is a typical scenario at early NR deployment, at low data peak hours, e,g., in some area in evening, operator may decide to switch off some NR cells for energy saving purpose.

	TIM
	Yes (low priority)
	This should be specified with a lower priority with respect to other use cases, as it might be quite straightforward to achieve. NR already supports energy saving functionalities which have been specified by taking LTE as a baseline. This use case might be enabled by simply specifying proper coordination mechanisms among involved nodes

	OPPO
	Yes
	Since LTE and NR will anyway be deployed simultaneously, and overlapped with each other, and also since the energy cost of NR gNB seems quite high, we consider inter-RAT energy saving is a valid solution to pursue in Rel-17.

	Samsung
	
	No strong view. But the scenario is not popular. For gNB providing boost capacity in the eNB coverage, X2 interface should be there for EN-DC operation.

	Deutsche Telekom
	Yes (low priority only)
	Basic ES approaches have been already specified in Rel-15 for NSA and SA. Therefore we do not see the need to cover inter-system inter-RAT ES with high priority in Rel-17. Inter-system inter-RAT ES would require an extension to novel service-related use cases like URLLC for 5G (i.e., not just throughput related). This means that it has to consider service aspects of currently active UEs (or UEs to be predicted to be active) to avoid that any cell switch-off may impact the service quality expected.

	CATT
	Yes
	This use case has been verified in Rel-16 and was not specified due to  the limited time. We think it is natural to include this use case in Rel-17 scope.

	CMCC
	Yes
	In Rel-16 SI phase, the use cases and solutions have been intensively studied. It has been recommended for normative work in Rel-16 SI. We think it should be included in the scope of Rel-17 and can be go to WI phase directly without further study.

	LG
	Yes
	

	BT
	Yes
	Inter RAT would enhance existing the NSA/NR energy saving function but agree that could be treated as lower priority to other cases

	Ericsson
	Yes (low priority)
	Convergence on a set of design principles was achieved during study phase and shall be adopted as the baseline for the objectives on inter-system inter-RAT energy saving, should the topic be further pursued 

	QUALCOMM
	yes
	The use case and solutions studied in Rel-16 SI Phase can be the baseline for Rel-17 inter-system energy saving.



Summary
We received 14 company inputs, where 12 companies show support of inter-system inter-RAT EE as an objective of Rel-17 (4 companies express Yes with low priority). 1 company said no and another company has no strong view. 
Moderator’s proposal:
Consider to specify inter-system inter-RAT EE in Rel-17. Proposals in Rel-16 study phase should be taken as baseline. 

3) Inter-system inter-RAT load balancing
Support of inter-system inter-RAT load balancing was not included in Rel-16 WI
Q1: Do you think inter-system inter-RAT load balancing should be addressed in Rel-17? 
	Company
	Yes/No
	Reasons/Comments/Suggestions

	ZTE
	Yes
	The scenario and solution have been captured in R16 TR and need to be addressed in Rel-17, which is useful in the case of 3G/4G/5G co-existence deployments.

	Huawei
	Yes
	

	Nokia
	No
	We don’t see much relevance for inter-system LB because RAN is only responsible for Radio Load Balancing. Inter-system LB would affect Core Load.

	vivo
	
	No strong view

	TIM
	Yes
	We think that a load balancing feature should be coordinate by a centralized function (we have a similar view on this for CCO as well). We need a new definition of “load” which takes new technical features (e.g. M-MIMO/BF, …) and new service-related features (e.g. NW Slicing, QoS flows, …) into account

	OPPO
	Yes
	Same reason as mentioned for inter-RAT energy saving.

	Samsung
	No
	Intra-system intra-RAT and inter-RAT load balancing scenarios seems enough. Don’t see why inter-system load balancing is necessary.

	Deutsche Telekom
	No
	We do not see this use case as important for Rel-17.

	CATT
	Yes
	We think it is a valid scenario since LTE and NR technology would exist simultaneously, and overlap with each other

	CMCC
	Yes
	We think this scenario and solution is useful for SA 4G and 5G co-existence deployment. 

	LG
	Yes
	

	BT
	Yes
	Support for 4G/5G deployments

	Ericsson
	
	Inter-system load balancing is not seen as a high priority topic. However, it might be beneficial to analyse scenarios and evaluate benefits.

	QUALCOMM
	Yes
	Inter-system load balancing is useful for 4G/5G deployment



Summary
We received 14 company inputs, where 9 companies show support of inter-system load balancing as an objective of Rel-17, while 3 companies said no and the other 2 companies have no strong view. 
Moderator’s proposal:
Consider to specify inter-system inter-RAT load balancing in Rel-17. Load metrics specified in Rel-16 for intra-system load balancing should be taken as baseline. 

4) Massive-MIMO optimization
Strategic massive MIMO antenna deployment brings net positive gains to end user experience, and to the network ecosystem as a whole. Maximising the potential performance gains for MaMIMO antennas and assessing their impact on the surrounding network is an area requiring focus within the C-SON and D-SON domain. Data pertaining to MaMIMO antenna array usage would be very useful in the decision and feedback criteria for CCO and load balancing algorithms. This information can inform the algorithms whether the MaMIMO cells have the ability to handle traffic in specific locations (based on antenna array usage) in long term (CCO) or short term (load balancing) scenarios. In relation to optimising MaMIMO antenna arrays two practical network scenarios[footnoteRef:1] are proposed as described below: [1:  More case scenarios can be added ] 

· Scenario 1- Improvement of the convergence rate to reach the optimal antenna beam pattern per user or per set of users 
· Scenario 2- Improvement of the mobility and mobility robustness for high speed users. This would require a simultaneous feedback from the UE during data collection
“Scenario 1” proposes to add additional information to the decision making algorithm involved in optimising antenna array selection based on the cells traffic profile. As the antenna array optimisation will differ per cell it is important that this information is provided at a per cell level and may include information such as geographical population clutter, geographical user density based on crowd source or geo-located trace data, etc. 
“Scenario 2” is more closely related to optimising for specific users when in mobility. Learned beam forming sequences can be used to optimise the experience of a customer traveling in a certain direction on a certain route. Users in mobility can be estimated based on the cell handover patterns and when entering a MaMIMO cell can follow a specific learned pattern based on the predicted road they are traveling along. See Figure  1 below a graphical representation of this concept. 

[bookmark: _Ref535486323]Figure 1 Massive MIMO case scenario
Q1: Do you think this use case should be in the scope of Rel-17? Please provide your views.
	Company
	Yes/No
	Reasons/Comments/Suggestions

	ZTE
	
	This scenario is overlapping with CCO and MLB which has been discussed in Rel-16. More clarification is needed based on the progress of the two features. 

	Huawei
	Yes for SI only
	[bookmark: OLE_LINK15][bookmark: OLE_LINK16]The Massive MIMO deservers further study in rel-17. The use case described above should be part of the scope of rel-17 studies, including other cases, if any i.e. it was clarify that the IMEISV may be available in RAN. It is implicit for us that following this discussion that the network has the information and the capability to detect, adapt and monitor any “mismatch”, bad UE behaviour etc ….
[Update]

	Nokia
	Yes
	The use of Beam Related measurement should be evaluated for Rel-17. The precise beam measurement are performed in gNB-DU, The definition, collection or signalling of these measurements should be studied to decide if standardization is needed for Rel-17. Simple Beam information (e.g., last served beam / target beam) for HO, however, can be simply implemented for mobility optimization.

	Vivo
	Yes
	

	TIM
	Yes
	We tend to agree with ZTE. However, we think that MaMIMO information related to the antenna array usage should be discussed as an enabler for enhanced CCO and load balancing based on the observation period, i.e. long term or short term, respectively

	OPPO
	Yes for SI, no for WI
	We agree that the massive MIMO deserves further study in Rel-17, but if we go for WI, more clarification is needed.

	Samsung
	
	We don’t think Scenario 1 is practical. It may cause impacts on the entire procedure in RAN1 from initial access to PDSCH reception.
Further study is needed for scenario 2 including other cases, if any.

	Deutsche Telekom
	Yes
	This topic should be covered, but we do not see it as a separate use case, as it is already partially under consideration in the Rel-16 SON WI and it should be also addressed in the Rel-17 CCO use case (if approved). As already stated there in our comment it has to be clarified if existing measured data (on SSB level) are sufficient or if they have to be extended.

	CATT
	
	For scenario1, we just wonder whether throughput/scheduling distribution which can already be calculated by the network could be used to resolve the problem; and for scenario2, we think further coordination with RAN1 is needed since simultaneous feedback seems more like a physical statistic.

	CMCC
	
	It sounds that this use case is a near real time optimization compared to CCO. Further discussion and clarification on the scenario is needed.

	LG
	
	For massive MIMO scenario, further study in Rel-17 is needed including other cases, if any.

	BT
	Yes
	R17 should have a wider study on the scope, potential techniques and standardisation support for a wider set of use cases, (such as operating environment characterisation). Note this is a leftover from R16 which did not get sufficient time for discussion. Also note input from R1/R2 should be considered.

	Ericsson
	NO
	It was discussed and concluded during the SON SI that MIMO optimisation will be part of CCO, see R3-193069 and CCO description in TS37.816. It has already been discussed that the dynamic nature of link beams does not make it feasible for a network signalling based function to control MIMO processes on such beams. On the contrary, it is possible to optimise configuration of RS beams such as SSB beams via a network signalling based function, which is what has been proposed in the solution description for CCO in TS37.816

	QUALCOMM
	Yes
	The use case can be covered by CCO



Summary
We received 14 company inputs, where 6 companies show clearly yes, 2 companies said yes but for SI only, 3 companies think it has strong relation with CCO and could be covered by CCO, another 3 companies think more clarifications on the scenarios are needed. One company shows no support on this use case.
Moderator’s proposal:
Companies inputs cannot lead to a clear way forward for this use case. 

5) Per UE local RRM policy
The subscribers in the network may have some specific profiles or characteristics. E-UTRAN/NG-RAN nodes in the network may want to customize some aspects of the RAN configuration for these certain subscribers (or groups of subscribers). The UE specific information that of interest for RAN can be stored at a network node and then is retrieved from the node over several IDLE-CONNECTED transition cycles. This allows RAN to customize the configuration for the UE without performing complex learning process at each UE state transition. The Local RRM policy is generated by the E-UTRAN/NG-RAN nodes and maintained by different E-UTRAN/NG-RAN nodes of the same local RRM policy over several IDLE-CONNECTED cycles.
Q1: Do you think this use case should be in the scope of Rel-17? Please provide your views, the inputs that have been provided during Rel-16 email coordination can be updated/modified/removed by the attended companies. 

	Company
	Yes/No
	Reasons/Comments/Suggestions

	Vodafone 
	Yes
	Local RRM Policy would affect the behaviour of the UE and its interaction with the network and its performance.
We also suggest to study the behaviour of the UE separately. 

	
	
	

	Huawei
	Yes
	The possibility of proprietary UE local RRM policy collection and retrieval information shall be allowed. We believe the RRM are specific to the product. Reaching a consensus on parameter looks difficult due to different design like hardware and software constraints. The investigation should be done in RAN3.

	CATT
	
	No strong view. Just have some concerns on that the NG-RAN node may receive some useless information from other vendors.
No change

	ZTE
	
	No strong view.

	Nokia
	No
	A specific solution for this use case based on RAN vendor proprietary containers was discussed and not agreed in Rel-15. In that solution the information collected by a given RAN node is visible neither to the CN nor to RAN nodes from other vendors. This could lead to system behaviour not expected by 3GPP, and other concerns were also raised. The use case might be studied based on collection/retrieval of standards defined information.
[no change]

	MediaTek
	Yes
	UE-specific information collected and stored by RAN can help UE differentiation.

	Deutsche Telekom
	Yes, but only if some conditions are fulfilled
	If local RRM Policy Information storage and retrieval is seen as a generic functionality, it has to fulfil the requirement of openness, i.e., any UE-specific information collected/stored at a network node  should be readable by or exchangeable with other nodes (CN/RAN) to avoid inter-operability problems when nodes (or NF, resp.) from different vendors are used. 
Compared to other use cases under discussion like CCO it should have a lower priority.

	QC
	Yes
	The parameters in the profile should be standardized. 

	OPPO
	Yes for SI
	The mechanism can be studied, but the procedure and content profile should be reconsidered due to the normal UE and NR system.

	Ericsson
	Yes
	The mechanism is worth considering only if it allows for retrieval of the full RRM policy for the UE at the RAN node involved. An RRM policy is vendor specific and it would be difficult to identify all the parameters each vendor uses for its own RRM. If the procedure achieves only partial RRM policy identification there is no benefit in having it as time will be consumed to retrieve the remaining missing parameters. Hence focus should be on the mechanisms that allow immediate recognition of an RRM policy at the RAN and therefore reduction of time needed to serve a UE.

	Vivo
	Yes
	Agree with MediaTek

	TIM
	Yes 
	Agree with Deutsche Telekom

	Samsung
	Yes, if some conditions are fulfilled
	Same view as Deutsche Telekom.

	CMCC
	Yes, with some conditions
	Basically the same view as Deutsche Telecom

	BT
	Yes for SI
	Agree with Deutsche Telekom. Additionally the system behaviour changes, benefits and scope of UE local RRM policy should be studied by 3GPP



Summary
We received 14 company inputs, where 6 companies show clearly yes, 5 companies show yes but with the condition that if it fulfils the requirement of openness, i.e., any UE-specific information collected/stored at a network node could be readable by other network nodes from different vendors. 2 companies have no strong views, 1 company has strong objection.
Moderator’s proposal:
Consider to study the per-UE local RRM policy use case in Rel-17. Evaluation of collection/retrieval of standards defined information versus vendor specific container approach could be performed.

6) Service aware RAN
Sub-Case 1: Service aware RAN optimization
Improving per user per service quality of experience has become goals of operators to enhance competiveness and to develop new businesses beyond undifferentiated data traffic.
The data rate of the most promising services in 5G, e.g. HD Video and VR/AR, is high and the traffic demand could be highly dynamic. The dynamic could be caused by user interaction, e.g. video refresh, VR helmet or handle interactions. To cater for such dynamic traffic demand, it is required that RAN is aware of the real-time service requirement and in real-time provision enough radio resources. Otherwise, poor service user experience might be caused. 
Nevertheless, currently, RAN gets only semi-static QoS information from CN, and therefore cannot optimize radio resource allocations for the instant high data bursts, e.g. video or VR refresh data. 
Objective of the use case is to resolve conflicts between traffic demand dynamics and semi-static QoS, and conflicts between user experience and network efficiency/costs.
1. Definition of service information to be aware by RAN, especially instant service data rate requirements;
2. Service information data collection;
3. RAN data collection required to enable real-time RAN optimization for instant service requirements;
4. RAN functions and actions upon awareness of defined service information;
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]Q1: Do you think this use case should be in the scope of Rel-17? Please provide your views, the inputs that have been provided during Rel-16 email coordination can be updated/modified/removed by the attended companies.
	Company
	Yes/No
	 Reasons/Comments/Suggestions

	CMCC
	Yes
	For operators, it is important to optimize both the user experiences and cut down the network costs. Service aware RAN optimization might help to resolve conflicts between real-time service requirement and static resource reservation, and conflicts between user experience and network efficiency/costs.
[no change]

	Vodafone
	Yes
	Agreed with the above. Service info is required to gain insight into the real end user experience and how to best manage the requirements based on the service mix per cell. DPI information and data blending with Trace data is a key requirement to achieving this goal  

	
	
	

	Huawei
	Yes for SI
	The uses case deserves further studies with regards of existing features e.g. MDT, Trace, QoE, 5QI, QoS management, Codec rate adaptation, Slicing and existing limitations e.g. a bearer is typically “not a dedicated service bearer”.

	CATT
	Yes
	It is important to enable real-time RAN optimization for instant service requirements considering such kind of services are promising in 5G.
No change

	ZTE
	
	QoE measurement has been supported in LTE. More study may need to check whether QoE measurement with other Lay 2 measurement fulfill the requirement of Edge computing optimization. Considering the time limitation and priority requirement, the detail issue needs to be identified firstly. 

	Nokia
	
	RAN follow QoS policies. We believe appropriate RAN actions are already possible with the awareness of the existing QoS framework. According to SA2 definitions for 5Qis, which list how services should map to, RAN is already (implicitly) aware of the importance of the handled traffic. Thus, we understand this part of the use case focuses on optimization for given services based on QoS monitoring (e.g. data rates). 

	Orange
	Yes
	Agree with above (CMCC comments). Availability of service information can allow real-time QoE optimization, with more efficient resource utilization. E.g. resource allocation by eNB/gNB for HTTP Adaptive Streaming (HAS). 
DPI based optimization seems complex, we recommend to prioritize simple solutions in Rel16, if any and postpone to Rel17 advanced solutions

	LG
	
	No strong view

	CTC
	Yes
	Service aware RAN optimization is important for operator improving user experience.

	MediaTek
	Yes (studied by SA2)
	- It’s about network function virtualization (NFV)
- Network need to know where UE is (at cell level); core network should have such information
- For further RAN involvement, we should consult SA2.

	Samsung

	

	It is deprioritized in Rel-16. This use case can be considered in Rel-17.
It is interesting to define “instant service data rate requirements”. To support it if any, efficient interaction with edge application server should be considered together with SA2 and SA6.

	Deutsche Telekom
	Yes (just for SI)
	In principle the intention of the use case is fine with us, but more clarification is needed. There is currently some work ongoing in Rel-16 e.g. on usage of alternative QoS profiles which has also some impact on possible solutions. As the application behavior has to be considered (cross-layer/domain optimization?), it is not only a RAN topics, but at least SA2 has to be involved.

	TIM
	Yes
	Service-aware RAN optimization is a way to achieve real-time QoE optimization especially for services having stringent requirements (e.g. on latency)
(no change, we still have the same view)

	China Unicom
	Yes
	The use case is important and we can start from real-time QoE optimization first.

	QC
	Yes
	Agree with CMCC, this could be important to enable XR type applications

	OPPO
	Yes for SI
	We consider the use case is fine, however, there is still a lot of issues to be studied, e.g. what’s the relationship between this one and other existing features, which part needs further discussed or enhanced, whether there is other cross layer issue, etc.

	Ericsson
	
	We recommend to focus RAN3’s effort mainly on the prioritized scenarios, which seem to be already challenging to complete within the time frame of a release. This particular use case seems to overlap the work already carried out in the Service Aware RAN WI, hence it should be first identified whether a valid use case and issue exist, should the scenario be brought forward

	vivo
	Yes
	We think this use case require SA2 involment

	Fujitsu
	Yes
	We support the study of this use case allowing service awareness in RAN without DPI and we think there should also be some SA2 involvement in this use case.

	BT
	Yes
	Agree with CMCC



Summary
We received 20 company inputs (including 5 inputs from previous Rel-16 email discussion). 15 companies clearly give yes answers, 2 companies are positive on this topic. Another 2 companies think the scenarios and issues needs to be clarified. 1 company has no strong view.

Sub-Case 2: RAN capability exposure to assist end-to-end performance optimization
Currently, the mobile applications adjust their data rate by rate estimation rather than consulting the mobile networks. The lack of communication between RAN and CN, and RAN and the applications brings challenges to end-to-end network optimization and user experience enhancement.
· Mismatch between fast radio channel variations and relatively slow application adjustments: since without instant knowledge of mobile network bandwidth, the application is not capable to adapt fast enough to the varying radio conditions. And it would lead to inefficient radio resource usage and sub-optimal user experiences. For example, for video applications, if the radio network bandwidth suddenly degrades, video stalling can be caused, and if there is random packet data loss, video quality degradation can occur.

Objective of the use case is to assist either CN QoS management or application data rate adjustments, so as to achieve end-to-end efficient usage of network resources and optimization of performance:
1. Definition of the radio network information to be exposed to assist core network QoS management and application adjustments, e.g. the available UE radio bandwidth for a data flow;
2. Data collection required to derive the radio network information;
3. RAN functionalities and Procedures to support radio network information exposure.
Q2: Please provide your views, the inputs that have been provided during Rel-16 email coordination can be updated/modified/removed by the attended companies.
	Company
	Yes/No
	Reasons/Comments/Suggestions

	CMCC
	Yes
	RAN is an important part of the end-to-end data link. It is good to have RAN capability exposure to assist core and application parameters optimization. 
RAN capability exposure especially means application layer processing could be improved by aware of some of the RAN information, e.g., network assisted throughput prediction for TCP, video and AR/VR transmission optimization

	Vodafone
	Yes
	This is an important use case and will require geo-located data sources along with route prediction to achieve best results 

	CATT
	Yes
	Agree with the CMCC.To achieve efficient radio resource usage and further improve the user experience, it is important to take the use case into account.
No change

	ZTE
	
	If RAN information retrival can be triggered by application layer, then the object of RAN information exposure has already been fulfilled.

	Nokia
	
	Agree with ZTE. We believe request on missing RAN capabilities, if any, should come from SA.

	Orange
	Yes
	We recommend to prioritize simple solutions in Rel16, if any, and postpone advanced solutions to Rel17

	MediaTek
	Yes
	

	Samsung
	
	Same view as in 3.2.1 sub-use case 1.

	Deutsche Telekom
	Yes (just for SI)
	There seems to be a strong correlation with the service aware RAN optimization topic as both are addressing cross-layer/domain optimization and require involvement of at least SA2 and consideration of ongoing work in Rel-16. In general, there is the need to make the use cases more clear.

	TIM
	Yes
	It could be good to analyse the use cases and to assess RAN impacts, if any.
(no change, we still have the same view)

	QC
	Yes
	Agree with CMCC. Also Network assisted throughput prediction is useful for TCP, video and AR/VR transmission. 

	OPPO
	Yes
	Agree with CMCC.

	Ericsson
	
	Control of QoS is based on detailed knowledge of RRM process status and capabilities. Exposure of RAN information can already occur at application level. It should be better understood whether providing “fast radio channel variation” information to e.g. the CN can achieve a reaction to QoS configuration that is “on time” to address the new radio conditions

	Huawei
	
	The “exposure” is quite confusing; exposure to
- Which entity? The OAM as example, collects lot of information from RAN, which can be accessible to the CN;
-  Which context? The RRM as example are much more time sensitive than CN feedback;
- Which use case? The “exposure” seems to be a solution for unclear scenario …

	vivo
	Yes
	Agree with QC

	Fujitsu 
	Yes
	Agree with CMCC

	
	
	



Summary
We received 16 company inputs (including 3 inputs from previous Rel-16 email discussion). 11 companies clearly give yes answers, 3 companies think the requirement should come from SA2. Another 2 companies think the scenarios and issues needs to be clarified. 
Moderator proposal
Consider to study the cross RAN and application layer optimization in Rel-17.

7) Area optimization
Sub-Case 1: RAN Notification Area Optimization
NR has introduced the concept of RAN notification areas (RNAs). When a UE is sent from RRC_connected to RRC_inactive mode, it can be configured by the last serving cell with a RNA which covers one or more cells. All cells of the configured RNA have to be in the same CN registration area. As long as the RRC_inactive UE is moving towards cells which are part of the configured RNA, it does not have to notify NG-RAN. When it moves towards a cell which is not part of the configured RNA, then it has to send an RNA update (RNAU). Furthermore, the UE can be configured to send periodic RNAUs.  
If the last serving gNB receives DL data from the UPF or DL UE-associated signalling from the AMF (except the UE Context Release Command message) while the UE is in RRC_INACTIVE, it pages in the cells corresponding to the RNA and may send XnAP RAN Paging to neighbour gNB(s) if the RNA includes cells of neighbour gNB(s).
Obviously, the design of the RNA has impact on the overhead produced by RNAUs or paging. Small RNAs will cause a lot of RNAUs, and large RNAs will cause a lot of paging overhead. In the ideal case, only cells along routes which the Ues follow with largest probability should be part of the RNAs. This massively saves RNAUs, while not unnecessarily increasing the paging overhead.

[bookmark: OLE_LINK10][bookmark: OLE_LINK11]Q1: Do you think this use case should be in the scope of Rel-17? Please provide your views.
	Company
	Yes/No
	Reasons/Comments/Suggestions

	ZTE
	No
	 The two cases (sub case 1 and sub case 2) are similar to the optimization of TA (Tracking area). The area is hard to be predefined because the UE’s ehavior is not easy to predicable.  

	Huawei
	
	The study looks like a deployment issue; however, a study may identify some standard aspects, if any.
The early discussions seems to show that the CCO, MDT and OAM are able to solve the problems described above.

	Nokia
	Yes
	We proposed this use case in Rel-16, and still believes it should be studied in Rel-17.

	Vivo
	
	No strong view

	TIM
	Yes
	The use case seems interesting to be addressed (at least in the SI phase). Maybe it could be prioritized with respect to sub-case #2 (which seems to be a “corner case”, i.e. quite unfrequently to happen)

	OPPO
	
	We have similar understanding as Huawei. 

	Samsung
	Yes
	 The solutions to save RNAU while not unnecessarily increasing the paging overload is beneficial for system performance. A study phase is needed to identify the standard impacts.

	Deutsche Telekom
	Yes (just for SI)
	Similar view as TIM.

	CATT 
	Yes
	We think RAN Notification Area optimization is a valuable use case. Currently, UE history information and data collected in MDT could provide useful information for RAN Notification Area optimization. We could further study whether some extra information/solution is needed.   

	Fujitsu
	Yes (Partial)
	We have same understanding as Huawei, but think that it may be useful to study if  CCO, MDT and OAM are able to solve the problems described above.

	CMCC
	Yes
	We agree that the planning of the RNA deserve optimization, since the design of the RNA has impact on the overhead produced by RNAUs or paging.

	BT
	Yes
	RNA optimisation should take account of signalling/paging overheads and Xn connectivity, we see benefits of optimising RNAs to traffic patterns

	Ericsson
	YES, if topic extended
	We believe the topic should be broader and address the issue of how to enable easy interpretation of the Resume ID, namely how to derive the RAN node ID in a way that does not carry a high configuration burden. Also, the topic should cover how to ensure that a UE resuming in a node with no Xn connectivity with the source node can still be successfully resumed. 

	QUALCOMM
	Yes
	We agree with the identified benefit of RNA optimization by CMCC. Mobility history information or AI/ML based RNA optimization can be  further studied.



Summary
We received 14 company inputs, where 10 companies show supports to study this use case. 3 companies seem fine to conduct the study but propose first to check whether Rel-16 MDT solution could achieve the goal. 1 company shows no support on this optimization. There are also comments of extending the scope of this use case, e.g., including how to enable easy interpretation of the Resume ID and how to ensure that a UE resuming in a node with no Xn connectivity 

Sub-Case 2: System Information Area optimization
System Information (SI) is divided into Minimum SI and Other SI, where Minimum SI consists of Master Information Block (MIB) and System Information Block 1 (SIB1) that are periodically broadcast using two different downlink channels. The Other SI encompasses everything not broadcast in Minimum SI (SIB2 and above) and may be broadcast either triggered by the network or upon request from the UE., i.e., on-demand SI. SIBs other than SIB1 are delivered to the UE via SI messages where each SI message consists of SIBs having the same periodicity. The indication of whether an Other SI message is broadcasted or not is given in SIB1.
Any SIB except SIB1 can be configured to be cell specific or area specific using an indication in SIB1. The cell specific SIB is applicable only within a cell that provides the SIB while the area specific SIB is applicable within an area referred to as SI area, which consists of one or several cells and is identified by System Information Area (SIA) ID.
The cells of SIA would cover a certain geographic area and the network operator would expect that all UEs that are confined within this geographic area to use the corresponding common SI message. However, due to shadowing the borders between the coverage of cells, and in turn different SIAs, are smeared causing some geographic areas in e.g. SIA1 to be covered by another SIA2. For illustration, Fig. 1 and Fig. 2 shows one example where some areas in SIA1 are covered by SIA2. 
In Fig. 2, the UE returns to the original SIA1 after crossing for a short time SIA2

Fig. 2: UE in SIA1 crosses for a short time SIA2 before switching back to SIA1.
The consequences of these short crossings of SIA2 are summarized in the following:
On-demand SI messages in SIA2 may have to be requested by the UE (if it does not have a valid stored version) and broadcasted by the network. In addition, the UE in Fig. 1 may have to request the on-demand SI messages again when it returns back to SIA1 after spending a short stay in SIA2. Note that the UE is required only to store the SI message of the cell that is camping on (serving cell). That is the storage and management of the stored SI in addition to the SI valid for the current serving cell is left to UE implementation. 
The main objective of this use case is how to detect the existence of geographic areas corresponding to SIA1 that are covered by another SIA2, for which the UE reselects to for a short time and acquires on-demand SI message and/or fails to acquire the required SI message.
Sub-Case 3: System Information Broadcast Status Optimization
[bookmark: OLE_LINK3][bookmark: OLE_LINK4]In NR, System Information (SI) is divided into Minimum SI and Other SI, where Minimum SI consists of Master Information Block (MIB) and System Information Block 1 (SIB1) that are periodically broadcast using two different downlink channels. The Other SI encompasses everything not broadcast in Minimum SI (SIB2 and above) and may be broadcasted either triggered by the network or upon request from the UE, i.e. on-demand SI. SIBs other than SIB1 are delivered to the UE via SI messages where each SI message consists of SIBs having the same periodicity. An indication is given per SI in SIB1 to inform Ues of whether a specific SI is broadcasting or not.
[bookmark: OLE_LINK14]There is a signalling overhead trade-off between UE triggered SI request method and network triggered periodically broadcasting SI mechanism. From operator perspective, if lots of Ues use a specific SI/SIB frequently in the serving cell, it’s better for the serving cell to broadcast this SI/SIB periodically to reduce the signalling overhead especially for MSG3 based SI request procedure. Otherwise, this specific SI/SIB should be set in on-demand way to reduce the network power consumption. 
Unfortunately, the network can’t collect the SI request requirements correctly by itself due to the following reasons: Wrong data collection if SI related data collection is done by network itself
[bookmark: _Toc12717954]In TS38.331 5.2.2.3.2,there is description as 
NOTE 3:	If the concerned SI message was not received in the Current modification period, handling of SI message acquisition is left to UE implementation.
Actually, the network has no idea whether SI request from UE is successful or not, even if the acknowledgement for SI request is confirmed by UE lower layers, it’s still possible that UEs miss to receive the wanted SI/SIB successfully in the current modification period. In the failure reception case, the network will count twice if later UE requests the same SI again, which is not the correct data collection procedure to optimize the SI broadcast status. Actually, the network should count once in this case.
· Missing some data if SI related data collection is done by network itself
Before triggering SI request procedure, UE should check SIB1 to judge whether the wanted SI is broadcasting or not. If the wanted SI is broadcasting, the UE behaviour is just trying to receive it in the current modification period without triggering any SI request procedure no matter the wanted SI is actually periodically broadcasting or on-demand broadcasting.
In other words, the SI request procedure from one UE may help other Ues to receive the same SI without triggering any SI request procedure. But the network has no idea to identify this case, so the network only counts once for this case, but actually twice or even more times are involved. So the network may miss to collect some data for System Information Broadcast Status Optimization.
[bookmark: OLE_LINK12][bookmark: OLE_LINK13]The objective of the use case is to study optimization on selection between periodical broadcast and on demand broadcast.Q2: Do you think this use case should be in the scope of Rel-17? Please provide your views.
	Company
	Yes/No
	Reasons/Comments/Suggestions

	ZTE
	No
	Same reason as sub-case 1.

	Huawei
	
	Same as previous one (Q1)

	Nokia
	Yes
	We proposed this use case in Rel-16, and still believes it should be studied in Rel-17.

	TIM
	Yes (with low priority if in SI)
	It could be of interest. However, it would be better to prioritized sub-case #1

	OPPO
	
	Same as previous one

	Deutsche Telekom
	Yes (just for SI)
	Similar view as TIM. Lower priority compared to Sub-Case 1.

	CATT
	Yes
	We think there is other aspect on SI related optimization which need to be considered i.e. System Information Broadcast Status Optimization which aims to help the base station have proper decision on whether the system information should be broadcasted periodically or broadcast only based on UE request.
We also add the sub-case 3 to describe the above use case.

	Fujitsu
	Yes (Partial)
	We have same understanding as Huawei, but think that it may be useful to study if  CCO, MDT and OAM are able to solve the problems described above.

	CMCC
	Yes
	Besides the objective mentioned above, the use case should also study the optimization of System Information Area (SIA). For instance, based on the number and distribution of UE that wants specific SIB, to adjust the area that broadcasting the SIB.  

	Ericsson
	
	This seems to address scenarios where unlikely configuration errors have occurred. We do not see the need for a dedicated automatized solution

	QUALCOMM
	
	Sub-case 2 can be UE internal implementation. Sub-case 3, the selection between periodical broadcast and on demand broadcast can be up to NW implementation, we don’t see strong need to optimize it.





Summary
We received 11 company inputs. Companies views do not show majority support of the use case proposed, while a new sub use case to optimize the selection between periodical broadcast and on demand broadcast was proposed.  
Moderator proposal
Consider to study the area optimization in Rel-17, at least for RAN notification area optimization which gains major supports from companies.

3.2	Data collection for new R16 features
[bookmark: OLE_LINK80][bookmark: OLE_LINK81]A large number of new Rel-16 WIs has been approved since RAN #80 meeting. The following new features are to be added in Rel-16 of RAN specifications. These features are natural candidates for optimization via RAN data collection.
Warning: It is totally impossible to study/specify the optimization for all these features via RAN data collection in one release, even a portion of them are still challenging. 
Therefore, the target of the email discussion in this section is to identify the most promising features for optimization in Rel-17. 

	
	Features

	





Rel-16 new features potentially for optimization via RAN-centric data collection 
	2-step RACH

	
	Architecture evolution for E-UTRAN and NG-RAN

	
	DC_CA enhancement

	
	CLI/RIM for NR

	
	IAB for NR

	
	IIOT and URLLC

	
	Mobility enhancement

	
	MIMO enhancement

	
	NR-U

	
	NR voice related

	
	NR Positioning

	
	Private network for NG-RAN

	
	UE power saving

	
	UE radio capability signalling optimization

	
	V2X optimization



Q1: Companies are asked to share views on the features that you think is more possible in commercial usage in the near future (i.e., prioritised feature for optimization in Rel-17), and provide use cases and potential enhancement for the optimization via RAN centric data collection for the prioritized features.

	Company
	Features
	Support the optimization via RAN data collection in REl-17? Yes or No
	If yes, use cases and potential enhancement for the optimization

	


ZTE
	2-step RACH
	No
	If necessary, optimization via RAN data collection can be part of the working scope of each features. 

	
	Mobility enhancement
	No
	

	
	NR-U
	No
	

	
	IIOT and URLLC
	No
	

	
	IAB for NR
	No
	

	
	V2X optimization
	No
	

	
	……
	...
	

	Huawei
	2-step RACH
	We have interest on improvements of these features based on feedback e.g. from OAM CM/PM, and RAN MDT, QoE, SON etc… 
The need for improvement should be discuss case by case.
It is not obvious to define now a prioritization at this stage considering that the Data Collection WI is even not concluded …
	

	
	Mobility enhancement
	
	

	
	NR-U
	
	

	
	IIOT and URLLC
	
	

	
	IAB for NR
	
	

	
	V2X optimization
	
	

	
	……
	
	

	


 Nokia
	2-step RACH
	Yes
	Adapt RACH optimization to the feature.

	
	Mobility enhancement
	Yes
	New Mobility optimization for e.g. CHO

	
	DC_CA enhancement
	TBD 
	Final evaluation to be done when the WI is over.

	
	IIOT and URLLC
	Yes
	E.g. Accurate Delay measurement

	
	IAB for NR
	Yes
	E.g. Data collection in IAB node

	
	V2X optimization
	Yes
	E.g. coverage monitoring

	
	CLI/RIM for NR
	CLI : TBD, RIM: NO
	CLI Final evaluation to be done when the WI is over.
RIM: we think RIM Optimization may belongs to OAM domain

	
	MIMO enhancement
	TBD 
	Final evaluation to be done when the WI is over.

	
	NR-U
	Yes
	E.g. LBT information for MRO / RACH

	
	NR voice related
	Yes
	Voice quality optimization

	
	NR Positioning (Rel-16 WI)
	No
	

	
	Private network for NG-RAN
	Yes
	E.g. Adapt ANR/MDT for Private networks.

	
	UE power saving
	No
	Will be handled in a dedicated WI/SI

	
	UE radio capability signalling optimization
	No
	Will be handled in a dedicated WI/SI

	
	Architecture evolution for E-UTRAN and NG-RAN
	No
	The SI should focus on NR

	

vivo
	2-step RACH
	Yes
	

	
	DC_CA enhancement
	Yes
	

	
	Mobility enhancement
	Yes
	

	
	IAB for NR
	Yes
	

	
	IIOT and URLLC
	Yes
	

	
	V2X optimization
	Yes
	

	

TIM
	2-step RACH
	No strong view
	

	
	Mobility enhancement
	Yes
	

	
	DC_CA enhancement
	Yes 
	

	
	IIOT and URLLC
	Yes
	

	
	IAB for NR
	No strong view
	

	
	V2X optimization
	Yes
	Depending on the use case to be addressed: it could be of high interest to have collected RAN information available for further optimization in case of e.g. safety applications

	
	CLI/RIM for NR
	CLI : Yes, RIM: No
	CLI could be handled in RAN, remote interference management is more in the scope of OAM

	
	MIMO enhancement
	Yes 
	There could be alignment with the Ma-MIMO case in sec. 3.1

	
	NR-U
	No
	

	
	NR voice related
	No strong view
	

	
	NR Positioning (Rel-16 WI)
	Yes
	For e.g. enhancing precision even more (if required by the use case)

	
	Private network for NG-RAN
	Yes
	

	
	UE power saving
	No
	

	
	UE radio capability signalling optimization
	No strong view
	

	
	Architecture evolution for E-UTRAN and NG-RAN
	Yes
	The focus should be on NR, striving to apply what is done for NR also for LTE/5GC (which is part of NG-RAN)

	OPPO
	V2X
	[bookmark: OLE_LINK5][bookmark: OLE_LINK6]Yes
	

	
	IIOT and URLLC
	Yes
	

	
	IAB
	Yes
	

	
	2-Step RACH
	Yes
	

	
	Mobility enhancements
	Yes
	

	
	DC/CA Enhancements
	Yes
	

	Samsung
	2-step RACH
	
	

	
	Mobility enhancement
	Yes
	MRO could be considered based on enhanced mobility procedures

	
	NR-U
	
	

	
	IIOT and URLLC
	
	

	
	IAB for NR
	
	Seems too early for Rel-17.

	
	V2X optimization
	
	

	
	……
	...
	

	Deutsche Telekom
	DC_CA enhancement
	Yes
	To be considered in the context of existing SON features (MLB, MRO) plus new CCO.

	
	Mobility enhancement
	Yes
	To be considered in the context of existing SON feature MRO.

	
	MIMO enhancement
	Yes
	To be considered in the context of existing SON features (MLB, MRO) plus new CCO.

	
	Others
	No 
	Low priority compared to listed ones.

	CATT
	2-step RACH
	Yes
	Currently, RACH optimization is already supported in Rel-16,we think 2-step RACH should also be considered inRel-17.

	
	V2X
	Yes
	It is already in the Rel-16 data collection SI scope and was not discussed due to limited time.

	
	Mobility enhancement
	Yes
	Some new mobility related feature could be take into count

	Fujitsu 
	2-step RACH
Architecture evolution for E-UTRAN and NG-RAN
DC_CA enhancement
CLI/RIM for NR
IAB for NR
IIOT and URLLC
Mobility enhancement
MIMO enhancement
…
	We agree with Huawei that these may be interesting to further evaluate, but we should wait for the completion of REL-16 before discussion each on a case by case basis.
	

	


CMCC
	2-step RACH
	Yes
	We could see some benefits to study the use case. For example, the RSRP threshold that broadcast for UE to decide 2-step RACH or 4-step RACH, 'N' times that UE could transmit msg A before fallback to 4 step RACH, could be optimized by analyzing the data that collected from UE.

	
	Mobility enhancement
	Yes
	For Conditional Handover (CHO), multiple potential target cells need to reserve resources for the UE, and if long time elapsed before the UE executing handover, the reserved resources are some kind of waste for the network side. And, CHO failure may happen due to inappropriate events or parameters configuration. Therefore, network could optimize the CHO configuration if related information is reported.

	
	V2X optimization
	Yes
	In V2X, Channel busy ratio (CBR) is used to measure channel utilization of a specific resource pool. Based on the CBR measurements, the UE could perform transmission parameters adaptation, including maximum transmit power, range on number of retransmissions per TB, range of MCS, maximum limit on occupancy ratio, etc. If the measured CBR of the resource pool is high, e.g. during the morning rush hour, the operators should downsize the zone or add more resources for the zone to relieve channel congestion. Therefore，CBR measurements could be collected for zone optimization purpose. Similarly,  “Data volume in sidelink”  reflects the amount of PDCP SDU bits delivered from PDCP layer to RLC layer in a measurement period, so it could also be collected for zone optimization purpose. 

	
	UE power saving
	Yes
	For UE power saving, UE could report some assistance information to the network side, e.g.  indicating the preferred state,  DRX cycle, MIMO layer, etc. However, it is up to the network to make the final decision, which means the effect of power saving could be insufficient. Furthermore, we think it could work together with the “Behaviour mismatch between UE expectation & network action” in the others section. 

	LG
	Mobility enhancement
	Yes
	Optimization for new functions of CHO and DAPS HO.

	BT
	2-step RACH
	Yes
	If not covered part of the scope of each feature.

	
	Mobility enhancement
	Yes
	

	
	MIMO enhancement
	Yes
	

	
	NR voice related
	Yes
	

	
	NR voice related
	Yes
	

	Ericsson
	
	We suggest that optimisation of a feature is done within a framework centred around the feature. E.g. NR Positioning enhancement aimed at automation can be carried out in NR Positioning WIs, rather than in a “catch all” SON WI, hence we would propose to remove this section.

	

	QUALCOMM
	2-step RACH
	Yes
	RACH report for 2-step RACH

	
	Architecture evolution for E-UTRAN and NG-RAN
	yes
	Inherit R16 F1 impact of MDT/SON

	
	DC_CA enhancement
	yes
	Performance measurement and optimization.

	
	CLI/RIM for NR
	yes
	Performance measurement and optimization

	
	IAB for NR
	Yes
	Performance measurement and optimization

	
	IIOT and URLLC
	Yes
	QoS verification

	
	Mobility enhancement
	Yes
	Performance measurement: interruption, failure, latency;
Performance optimization for e.g. CHO, MBB HO.

	
	MIMO enhancement
	Yes
	Performance measurement and optimization

	
	NR-U
	Yes
	Performance measurement and optimization.

	
	NR voice related
	yes
	QoS verification for SRVCC, VoNR, EPS/RAT fallback. Inherit LTE MDT for MMTel.

	
	NR Positioning
	No
	

	
	Private network for NG-RAN
	yes
	Reuse R16 MDT/SON;
FFS: ANR, network name, PLMN, security…

	
	UE power saving
	No 
	

	
	UE radio capability signalling optimization
	Not applicable
	

	
	V2X optimization
	No
	



Summary
Most of the companies think improvement for at least some of Rel-16 features could be addressed in the potential Rel-17 RAN-centric data collection SI/WI. Among these features, mobility enhancement and 2-step RACH get majority support.

Moderator proposal
Consider to study/specify  improvement of some of the Rel-16 features in the potential Rel-17 SI, mobility enhancement, e.g., optimization of CHO and 2-step RACH optimization, e.g., adapt RACH optimizaiton for this feature, could be in the scope.

	
	Preference
	Features
	Supporting companies

	





Prefer Rel-16 features enhancement via data collection in the potential Rel-17 RAN-centric DCU SI/WI or in dedicated WIs for the features?
	







In Rel-17 RAN-centric DCU SI/WI
	Mobility enhancement
	11: Nokia, VIVO, OPPO, TIM, Samsung, DT, CATT, CMCC, LG, BT, Qualcomm

	
	
	2-step RACH
	7: Nokia, VIVO, OPPO, CATT, CMCC, BT, Qualcomm

	
	
	V2X
	5: Nokia, VIVO, OPPO, CATT, CMCC,

	
	
	IIoT/URLLC
	5: Nokia, VIVO, OPPO, TIM, Qualcomm

	
	
	IAB
	4: Nokia, VIVO, OPPO, Qualcomm

	
	
	NR-U
	2: Nokia, Qualcomm

	
	
	DC_CA
	5: VIVO, OPPO, TIM, DT, Qualcomm,

	
	
	NR voice related
	3: Nokia, BT, Qualcomm

	
	
	NPN
	3: Nokia, TIM, Qualcomm

	
	
	MIMO enhancement
	3: TIM, DT, BT, Qualcomm

	
	
	CLI/RIM
	3: Qualcomm

	
	
	Architecture evolution for E-UTRAN and NG-RAN
	3: TIM, Qualcomm

	
	
	Additionally, another 2 companies are interested in improvements of these features based on feedback e.g. from OAM CM/PM, and RAN MDT, QoE, SON etc. The need for improvement should be discussed case by case.

	
	In dedicated WI for the feature
	2: ZTE, Ericsson




3.3	Data collection to enable AI 
With the population of artificial intelligence (AI) algorithms, it is expected that AI applications will be more widely used in cellular network. Although most of the AI algorithms are up to implementation, data collection could be seen as a tool to enable the utilization AI, e.g. by collecting some information from UE that needed for AI. 
Q1: Companies are invited to share the views on the use cases of data collection to enable AI, and potential standard efforts for the identified use cases 
	Company
	Use cases
	Potential specification impact

	Huawei
	
	This topics is new for 3GPP, it deserves clarification and definition … there is no common understanding today in standard context on what is "Artificial Intelligence (AI) algorithms", "AI applications", "collecting some information from UE that needed for AI". By keeping in mind that 3GPP is a standard, means specifying information exchange , a study can be conduct to define theses concept and identify if any further data exchange is foreseen for such purpose ….  

	[bookmark: _Hlk23339033]Nokia
	Yes
	The AI/ML algorithm can be inside the RAN or outside. The collection of data for the scope of AI/ML should be optimized to not endanger gNB performances

	vivo
	
	We think more clarification on what information UE may report is necessary.

	TIM
	
	Agree with Huawei

	OPPO
	Yes for SI
	This topic is quite attractive, and we are happy to support the study on this.

	Samsung
	
	Agree with Huawei

	Deutsche Telekom
	Yes (just for SI)
	3GPP will not define any AI/ML algorithm, but can define the data to be delivered to such algorithm, and possible data to be created as outcome of such algorithm and to be delivered to other nodes or NFs in RAN, CN, and OAM. As more clarification is required on that topic, a separate SI would make sense.

	CATT
	Yes
	Although AI related algorithm is not within RAN scope, the data needed for AI should be collected by NG-RAN node .So, we think the use case should be included in the Rel-17 SI.

	Fujitsu
	Yes for SI
	We think that an SI that can identify potential standardization impact of AI/ML applications is required in REL-17. Items to be studied should include assistance information for AI/ML including PHY layer UE measurements and higher layer RRM measurements. Also, co-ordination of network features together with AI/ML algorithms.

	Verizon
	Yes
	We need to provide SLAs for slices that need guaranteed latency. So far we have URLLC, IIOT and V2X as latency sensitive.

	CMCC
	Yes

	The AI algorithms should be up to implementation and will not be defined in 3GPP, however, the data required by the algorithms (potentially reported by the UE or collected from a gNB), and outputs generated by the algorithms that may be exchanged between gNBs deserves study.
The typical use cases are enhanced load balancing and energy saving for both intra-system and inter-system enabled by AI. It could be achieved by exchanging the predicted load information among NG-RAN nodes.

	Ericsson
	
	We are already working to introduce automation, possibly via AI, in different functions/nodes, without the need to introduce AI specific enhancements. Namely, AI can be used to support any of the already defined concepts such as MRO, RACH optimisation, load balancing. Nevertheless, there is no need to modify the standard to accommodate AI per se, which is intrinsically part of every function involving automation.

	QUALCOMM
	Yes
	We can study the use case and standardize the dataset for ML/AI training. 



Summary
Majority of the companies are interested in data collection to enable AI and propose to study the standard impacts on the use cases, including the data required by the algorithms (potentially reported by the UE or collected from a gNB), and outputs generated by the algorithms that may be exchanged between gNBs

Moderator proposal
Consider to study use cases for data collection to enable AI and identify the specification impact.

3.4	Other aspects
3.4.1 Behaviour mismatch between UE expectation & network action
It is mentioned in [15] the behaviour mismatch between UE expectation & network action will happen in the network. For instance, the overheating issue and suggested configuration, such as fewer number of carrier, narrower bandwidth, reduced MIMO-Layers, etc, is reported from UE, but no response received or the response from NW side cannot relieve it effectively. Another example is that event-based measurements are reported by UE, but no handover command received from network side. UE could record and report such behaviour mismatch between UE expectation and network action, which could help network side to perform further optimization. 
Q1: Do you think this use case should be in the scope of Rel-17? Please provide your views.
	Company
	Yes/No
	Reasons/Comments/Suggestions

	ZTE
	No
	The behaviour is also recorded in network side. If the situation is identified as issue, the report configuration together with other information help to identified root cause can be collected by network.

	Huawei
	
	This topic was discuss at TSG RAN#85.

	Nokia
	No
	This proposal is not clear for us. In particular, it seems to promote more autonomy for UE, but in a standardized way, which is a bit source of contradiction.
In some procedures, like in the given example, the network has all needed information to adapt its behaviour. Lack of response from the network may be intentional. Therefore, it shouldn’t be interpreted as a mismatch. 
A generic RRC state mismatch (RRC state change e.g. transition to RRC _IDLE, while the NW still think the UE has a connection) is different subject and may be worth considering in data collection. 

	vivo
	Yes
	Mismatch between UE expectation & network action may be due to network entity failure. UE reporting such mismatch between UE expectation & network action may help network operator identify network entity failure. 

	TIM
	No
	We tend to agree with ZTE

	OPPO
	Yes
	Agree with vivo.

	Samsung
	No
	 Same view as ZTE.

	Deutsche Telekom
	No
	No need to consider that use case. The NW is still the master and may react based on “global” decisions incorporating many UEs, means that this may be in contradiction of the expectation of a single one. Real failure cases are a different topic.

	CATT
	Yes
	Reporting of mismatch between UE expectation & network action would help the network to do further optimization, we think it is a valid use case.

	Verizon
	Yes
	Section 3.3 suggests collecting data from UE for AI. We need to ensure that UE data can be validated against data collected in the network before using that data in AI algorithms to change network behavior.

	CMCC
	Yes
	UE could log its request, e.g. overheating, and reconfiguration from network side, and the effectiveness of the reconfiguration, e.g. whether the problem is relieved. Only UE has such kind of information. Also, if these behaviour logged in the network side, the logs from different cells belong same UE cannot be linked together.
Regarding to Nokia’s comments, we agree that sometimes lack of response from the network may be intentional. But we want to know whether such kind of intention is reasonable from operators’ perspective. 

	LG
	No?
(No strong view)
	Since it is likely that the network already recognizes the situation, the situation may not be a problem to be resolved. We wonder if the mismatch issue can be worse in Rel-18 due to a new type of the network system e.g., NTN which requires lots of signalling delay but not in Rel-17.

	BT
	No
	Difficult to understand the benefit, behaviour could be understood from the network and agree with Nokia some mismatches maybe intentional.

	Ericsson
	
	The Network is responsible to provide configurations to the UE. Decision for a certain configuration could be due to different reasons, e.g. an handover is not executed due to load balancing reasons etc. Thus it is not straightforward for the UE to understand if the RAN provided remedies to a given problem or not. 
On the other hand, it is assumed in RAN2 that the NW respects UE capabilities and try to solve e.g. IDC issue if such is indicated. This assumption can be kept also in the future.

	QUALCOMM
	No
	Same view as ZTE and Ericsson



Summary
	Companies have different understandings on the proposed use case. Further clarification is needed.

3.4.1 Guaranteed SLA
It is stated in [18] when scoping the email discussion for RAN slicing that the issue of Guaranteed SLA will be discussed in RAN data collection and utilization email discussion. The issue seems not so clear and needs more clarification. Companies are invited to provide views on this aspect.
	Company
	Views or clarifications

	ZTE
	 More clarification is needed for this scenario.

	Huawei
	From our understanding there is a requirement on slice that the must guaranty the resource for slice … We do not detect issue on that today, if any it must be corrected.
Future improvement may be consider in long term e.g. measurements per slice level to OAM.

	Nokia
	Some potentially counter exposure may be relevant for the purpose of Guaranteed SLA. Control actions may be studied.

	vivo
	Agree with ZTE

	TIM
	We understand this issue is for proper network management to guarantee the SLA in RAN domain. Even though slice-specific SLA needs to be evaluated end-to-end, we see benefits in studying/defining new means (or improving existing ones) for this activity 

	OPPO
	We are also consider based on current agreement, the resource for corresponding slice is guaranteed by the network, and if the resource is not guaranteed, some performances will be degraded and reflected from QoE or some other aspects.

	Samsung
	 More clarification is needed for this scenario.

	Deutsche Telekom
	This topic should be triggered by SA5, as guaranteeing SLAs is an E2E feature, which certainly can be split on different domains (RAN, CN, TN, …), but it is somehow unclear how an E2E SLA in broken down to those domains. 

	CATT
	No strong view, more clarification on this scenario is needed.

	Verizon
	Section 3.4.1 is about Guaranteed SLA. Since transport network is not within scope of 3GPP, the best 3GPP can do is lay out latency budgets for segments where transport is involved. For example in 38.801 the latency for F1 is provided as 1.5 – 10 msec. We wonder if there is anything more specific that can be allocated to transport?
i.e. how much latency is needed for DU and CU processing and queueing? Is there any further granularity for slices? i.e. 1.5 msec for URLLC and 10 msec for eMBB?

	CMCC
	More clarification is needed. In our view, the guaranteed SLA could be split to two parts, one is SLA-level requirement for RAN can be defined, while the other is measurements per slice level to OAM. Both the two aspects seem to be first triggered by SA5

	KDDI
	Guaranteed SLA is of SA5 scope with RAN impacts, though not always.  
KDDI has come to understand all the parameters required to fulfil the use cases in its current consideration are covered by the TS28.552.  
Discussion may be triggered again when new use cases are to come in SA5 or our company.  

	BT
	[bookmark: _Hlk23339652]Some metrics could be used/enhanced for the purpose of Guaranteed SLA, would need further clarification how this information would be used and the actions taken.

	Ericsson
	The discussion on Guaranteed SLA has been carried out in RAN3 and it has concluded with the LS in R3-191091. In the latter LS it is pointed out that a feasible solution for guaranteed SLA is provided by Solution 33 in TR 23.791, where analytics is provided to the OAM system to enable SLA monitoring and per slice policy adjustment. The decision to follow Solution 33 in TR 23.791, taken in RAN3, has been followed by SA5, who is now working on a SI entitled “Closed loop SLS assurance” (SP-190781) and that is tackling the problem of OAM based SLA monitoring and policy optimisation. 

	QUALCOMM
	More clarification is needed what RAN can do for this scenario


Summary
It seems a common understanding that the discussion of guaranteed SLA should be triggered by SA5. The original proponent of this use case also clarifies that all the parameters required to fulfil the use cases in its current consideration are covered by the TS 28.552. 
Moderator proposal
Monitor SA5 progress to see if there are new requirements from SA5 on guaranteed SLA.
3.4.3 Active Antenna System (AAS) Optimization
[bookmark: OLE_LINK7][bookmark: OLE_LINK17]In the Rel-16 SI on Study on RAN-centric data collection and utilization for LTE and NR (see TR 37.816) the use case on AAS Optimization was reported but it was not included in the Rel-16 WI. A description of the use case was provided, along with initial agreements achieved by RAN WGs (RAN2 mainly). Further aspects should be investigated, in particular power measurements for which it was decided to ask for RAN1 and RAN4 feedback (see LS in R2-1905230). 
Qx: Do companies think that the AAS Optimization should be addressed in Rel-17? 
	Company
	Views or clarifications

	TIM
	AAS/BF is a key component of 5G radio access networks and for operators it is of strong importance to monitor the radiated power (total and per-beam) of both traffic and control channels. The monitoring of the electromagnetic emissions is a requirement by the regulatory bodies, other than being necessary in network planning and configuration strategy.

	Deutsche Telekom
	The use case itself is acknowledged, but it should not be a separate one but it should be included in the CCO use case taking care also of the issues under the M-MIMO optimization topic.

	BT
	AAS optimization spans CCO use case, but is not confined to it. We agree with TIM that lower-layer AAS parameters are valuable for service optimization and compliance reasons. Feasible methods for exposing parameters affecting field intensity from AAS need to be studied in R17.

	Ericsson
	Same view as in “Massive-MIMO optimization”

	QUALCOMM
	The use case can be covered by CCO 

	Nokia
	This should be linked with Massive-MIMO optimization. Same view as Massive-MIMO optimization.

	Huawei
	 Same view as Nokia/Ericsson



Summary
In Rel-16 discussion, RAN2 agreed to define the following NR measurements for the use case of Active Antenna System optimization, but they are conditioned to the approval from RAN1 and RAN4.
1) Total NG-RAN Transmit Power for Control Channels (i.e. SSB/PDCCH/…)
2) NG-RAN Transmit Power per Beam for Control Channels (i.e. SSB/PDCCH/…)
RAN1 and RAN4 do not provide any reply in Rel-16.
Moderator proposal
L2 measurements for AAS optimization may be supported pending on RAN1/RAN4 feedback. 

3.4.4 	SMTC related configuration optimization
Compared to LTE, the SS/PBCH block measurement timing configuration is a configuration towards the UE on a given frequency for the RRM measurements. The current requirement on the SS/PBCH block transmission states that all the SS/PBCH block transmissions on a frequency shall be within 5ms timing duration and the network shall inform the UE about where in time (time offset from the PCell/PSCell frame boundary, measurement duration and periodicity of SS/PBCH blocks) to search for the SS/PBCH blocks. If the network wants to optimize the SMTC configuration to increase the resources for PDSCH, then the network can configure smaller duration of SMTC to a UE. For the optimized SMTC configuration, the UE could aid the network for finding the optimal SMTC configuration by reporting SMTC related error possibilities. For example, a UE can detect a high SS/PBCH block index at the beginning of the SMTC which indicates to the UE that there can be other SS/PBCH blocks from that cell prior to the start of the SMTC. This can be indicated to the network (see scenario 1 in the figure below, where detected SSBs are shown within the SMTC duration). 

Also, the UE can detect if there is a potential intra-frequency PCI confusion possibility by detecting the same SS/PBCH block index from the same PCI more than once in the SMTC. This is also a useful information to the network in pro-active detection of PCI confusion (see scenario 1 in the figure below).

	Company
	Views or clarifications

	Ericsson
	To aid the optimized configuration of the SMTC in NR, a new SON function can be introduced that primarily involves a UE reporting framework of any detected SMTC configuration mis-match and/or any other potential detection of network planning issues like PCI confusion.  

	QUALCOMM
	For both cases, we think it is allowed based on current spec. And we don’t think it results in abnormal UE behaviour. So, we don’t think it can be included in scoping.

	Nokia
	Optimization of PCI / broadcast can be part of Rel-17 study. Use cases and solutions should be presented and studied, and include feasibility of generic framework for beam, SSB configuration, SMTC configuration etc.

	Huawei

	Same view as QUALCOMM, according to the LS R4-1912705 RAN4, we understand that the cells in the same frequency layer are synchronized. Even if they are unsynchronized, current SFTD measurement are sufficient for the network to obtain the timing difference between intra-frequency cells, additional STMC configuration mismatch detection and reporting are not needed.



Summary
The scenarios for SMTC configuration optimization need further clarification.

4	Phase 2 discussion
In the section of summary and proposals, the use cases that gain supports by major companies are groups into two categories, 1) use cases can go to WI directly and 2) use cases require studies first.
It is still very challenging to study/specify all these use cases that supported by major companies in one release, companies are invited to show views on the prioritization.
Category 1: use cases can go to WI directly
· CCO
·  Inter-system inter-RAT EE
·  Inter-system load balancing
·  L2 measurements for AAS optimization, conditional on RAN1 and RAN4 check
·  Leftovers of Rel-16 WIs, the specific items are still not clear since the WI is not closed. Based on currently progress, the items may include PCI selection optimization, energy saving (OAM requirement) and MDT for MR-DC.
Q1: Companies to share views on the prioritization of the above use cases.
	Company
	Views on prioritization of the identified use cases (High, medium, low)

	Nokia
	High: CCO including massive MIMO and AAS, energy saving 
Low: Inter-system inter-RAT EE, Inter-system load balancing, PCI selection, MDT for MR-DC

	Fujitsu
	High: Energy Saving
Medium: Leftovers, CCO, Inter-system inter-RAT EE, Inter-system load balancing
Low: L2 measurements for AAS optimization

	ZTE
	High: Leftover of Rel-16 WI, Inter-system inter-RAT EE, energy efficiency, Inter-system load balancing,PCI selection, left MDT issues
Media: L2 layer

	QUALCOMM
	High: Inter-system inter-RAT EE; CCO; Inter-system load balancing; L2 measurement for AAS;
Medium: Leftovers of Rel-16 WIs

	CMCC
	High: Inter-system load balancing, Inter-system inter-RAT EE, Leftovers of Rel-16 WIs (depending on what are left)
Low: L2 measurements for AAS optimization

	Samsung
	High: CCO including AAS, leftovers of Rel-16
Medium: Inter-system inter-RAT EE, Inter-system load balancing, L2 measurement

	CATT
	High：Inter-system load balancing ， Inter-system inter-RAT EE，Leftovers of Rel-16 WIs
Medium：CCO  ，L2 measurements for AAS optimization

	Deutsche Telekom
	High: CCO inclusive of M-MIMO/AAS aspects, Rel-16 WI leftovers (probably PCI selection, energy saving, MDT for MR-DC).
Medium: Inter-system RAT EE
Low: Inter-system load balancing

	Ericsson
	High: CCO, Leftovers Rel16 (including e.g. Successful Handover Reports for MRO and MDT for extended DC scenarios)
Medium: Inter-system inter-RAT EE, Inter-system load balancing
Note: the topic L2 measurements for AAS seems not feasible for normative work as a reply LS to R2-1905230 was never issued, hence it is not confirmed that such measurements can be triggered.

	BT
	High: CCO including massive MIMO and AAS & leftover of R16
Med: Inter-system load balancing, Inter-system inter-RAT EE

	vivo
	High： CCO，Inter-system inter-RAT EE
Low: Layer 2 measurement

	Huawei
	High: CCO, Inter-system inter-RAT energy saving, Rel-16 WI leftovers; MDT for MR-DC, PCI selection, …
Medium: Inter-system inter-RAT load balancing
“L2 measurements for AAS” deserves more study particularly for M-MIMO/AAS aspects, it seems for us not mature for WI. We confirm the Ericsson point that RAN1 and RAN4 did not respond to RAN2 LS on feasibility.

	LG
	High: Energy saving, CCO
Medium: Inter-system load balancing, MDT for MR-DC, PCI selection



Summary（Total 14 companies provide feedback）：
	Use cases/features
	High
	Medium
	Low

	CCO
	10
	2
	

	Inter-system inter-RAT energy saving
	9
	4
	1

	Inter-system inter-RAT load balancing
	4
	6
	1

	L2 measurements for AAS optimization
	1
	3
	5

	Leftovers of Rel-16 WIs	
	8
	3
	1



Moderator Proposal：
Consider to specify CCO, energy saving and leftovers of Rel-16 WI (potentially energy efficiency for OAM only, PCI selection, MDT for MR-DC, etc) in Rel-17 enhancement of data collection for NR WI. The specific of objectives for leftovers of Rel-16 WI need further update after the complishment of the Rel-16 WI

Category 2: use cases requires studies first
·  Per-UE local RRM policy storage and retrieval
·  Cross RAN and application layer optimization
·  Area optimization (at least for RNA optimization)
·  2-step RACH optimization, e.g., adapt RACH optimziaition to this feature
·  Mobility enhancement optimization, e.g., CHO optimization
·  Use cases for data collection to enable AI (potential use cases including AI enabled energy saving and load balancing)

Q2: Companies to share views on the prioritization of the above use cases.
	Company
	Views on prioritization of the identified use cases (High, medium, low)

	Nokia
	High: Use cases for data collection to enable AI, Area optimization, 2-step RACH optimization, Mobility enhancement optimization
* We should also work on some Re1l6 features (e.g., ANR for NPN) to work appropriately. This can be evaluated at the end of Rel16.
Low: Per-UE local RRM policy storage and retrieval 
Not part of study: QoE enhancement, Log behaviour mismatch between UE expectation and network action

	Fujitsu
	HIGH: Use cases for Use cases for data collection to enable AI (potential use cases including AI enabled energy saving and load balancing)
· MEDIUM: 
· Per-UE local RRM policy storage and retrieval
·  Cross RAN and application layer optimization
·  Area optimization (at least for RNA optimization)
·  2-step RACH optimization, e.g., adapt RACH optimziaition to this feature
·  Mobility enhancement optimization, e.g., CHO optimization


	ZTE
	High:2-step RACH optimization, Mobility enhancement optimization,
Media:  Cross RAN and application layer optimization


	QUALCOMM 
	High: 2-step RACH optimization; Mobility enhancement optimization, e.g., CHO optimization

	CMCC
	High: 2-step RACH optimization; Mobility enhancement optimization, e.g., CHO optimization; Use cases for data collection to enable AI (potential use cases including AI enabled energy saving and load balancing); Cross RAN and application layer optimization
Besides, the log of mismatch between UE expectation and network action is helpful for operators to identify root cause. So we think it should be studied with high priority. 

	Samsung
	High: Mobility enhancement optimization, 2-step RACH optimization, Cross RAN and application layer optimization
Medium: Use cases for data collection to enable AI, RNA optimization, Per-UE local RRM policy 

	CATT：
	High：2-step RACH optimization，Mobility enhancement optimization，Area optimization （For both RNA and SI） , Use cases for data collection to enable AI
Medium：Cross RAN and application layer optimization
Low: Per-UE local RRM policy storage and retrieval

	Deutsche Telekom
	High: Mobility enhancement optimization, 2-step RACH optimization
Medium: Area optimization, Cross RAN and application layer optimization
Low: Per-UE local RRM policy storage and retrieval
Outside of the competition: Data collection to enable AI (see comment under Q3)

	Ericsson
	High: Per-UE local RRM policy storage and retrieval; Area optimization with extensions (concerning how to enable easy interpretation of the Resume ID and how to ensure that a UE resuming in a node with no Xn connectivity with the source node can still be successfully resumed); Mobility enhancement optimization, e.g., CHO optimization; 2-step RACH
Not for study phase: Use cases for data collection to enable AI; Cross RAN and application layer optimization

	BT
	High:  Area optimization addressing Xn connectivity, Mobility enhancement optimization, 2-step RACH optimization
Med: Cross RAN and application layer optimization
Low: Per-UE local RRM policy storage and retrieval

	vivo
	High 
· Per-UE local RRM policy storage and retrieval
· Mobility enhancement optimization, e.g., CHO optimization
· Cross RAN and application layer optimization
· 2-step RACH optimization, e.g., adapt RACH optimziaition to this feature.
· Additionally, we think UE behaviour mismatch use case should be studied

	Huawei
	Missing items e.g. possible enhancement also for V2X and other verticals should not be excluded at this stage.
“L2 measurements for AAS” see above
High:2-step RACH optimization, Mobility enhancement optimization e.g. CHO, Per UE local RRM policy storage and retrieval; Area optimization (only RNA optimization; could be consider in WI directly)
Medium data collection to enable AI starting before use case discuss definition of the concept; then use case e.g. Energy Saving, if any standard impact etc …  
Low: Cross RAN and application layer optimization; etc …


	LG
	High: Mobility enhancement optimization, Cross RAN and application layer optimization
Medium: Area optimization (at least for RNA optimization)



Summary（Total 14 companies provide feedback）：
	Use cases/features
	High
	Medium
	Low

	Per-UE local RRM policy storage and retrieval
	4
	1
	4

	Cross RAN and application layer optimization
	4
	5
	1

	Area optimization (at least for RNA optimization)
	5
	3
	

	2-step RACH optimization, e.g., adapt RACH optimziaition to this feature
	11
	1
	

	Mobility enhancement optimization, e.g., CHO optimization	
	12
	1
	

	Use cases for data collection to enable AI (potential use cases including AI enabled energy saving and load balancing)
	5
	2
	1



Moderator Proposal：
Consider 2-step RACH optimization, mobility enhancement optimization, e.g., CHO optimization enabled by data collection, area optimization and use cases for data collection to enable AI in the scope of Rel-17 enhancement of data collection for NR.  2-step RACH and mobility enhancement optimization could be considered in WI directly.

Q3: Other additional notes in SID
	Company
	Proposed note

	Nokia
	For the massive data collection for ML/AI, MDT/Trace is good candidate. It has to be noticed to RAN and captured in SID that SA5 changed the MDT/Trace configuration mechanism as well as data collection mechanism. The standardized architecture uses SBMA based architecture, not anymore IRP based architecture. In addition, MDT/Trace/PM streaming capability will be fully specified in Rel16. Therefore, the study/work in RAN should take this into account. This is very important to consider.

	ZTE
	For the massive data collection for ML/AI, it absolutely needs to be regarded as the R17 SI. According to the reply of phase1 Q1 collected here, companies would like to stick SON/MDT scope for this R17 SI/WI, therefore, AI related part seems to be better to be separated from here. Furthermore, we think start to study AI-based network with certain identified use case, e.g., energy saving (see another email discussion thread) is benefitial and easy to start such study in 3GPP asap. Not only the data sets, signalling impact, but also the whole solution with AI/ML should be studied systematically in R17.

	Deutsche Telekom
	3GPP will not define any AI/ML algorithm, but should define the input data to be delivered to such algorithm, and possible data to be created as outcome of such algorithm and to be delivered to other nodes or NFs in RAN, CN, and OAM. As this goes beyond pure data collection, a separate SI would make sense in Rel-17, as already triggered in a parallel e-mail thread on the RAN Drafts reflector. Within that SI suitable use cases can be initially selected that may be based on SON/MDT features defined in Rel-16 and possible extensions from Rel-17 mentioned in the discussion before.

	BT
	Agree with DT, data collection to for  AI/ML algorithm should captured as a separate SI in R17

	vivo
	For AI related use case, we think the scope is not clear, more clarification is required. And we also think that AI related use cases should be discussed in rel-17 data collection SI/WI



5	Summary and Proposals
The summary for each use case are embedded in the main text. The following observation and proposals are made as way forward.
Observation 1: It is impossible to study/specify all the use cases discussed in one release, even for all of the ones already gain some supports are still challenging. So based on the companies inputs, downselection is made to achieve a reasonable scope. 
Proposal 1: Consider to specify the following items in Rel-17 WI on enhancement of data collection for NR.
·  CCO
·  Energy efficiency including Inter-system inter-RAT EE
·  2-step RACH optimization, adapt RACH optimziaition to this feature
·  Mobility enhancement optimization, e.g., CHO optimization
·  Leftovers of Rel-16 WI (potentially energy efficiency for OAM requirement, PCI selection, MDT for MR-DC, etc). The specific objectives are subject to update following the completion of the Rel-16 SON/MDT WI
Proposal 2: Consider to study on the following items in the study phase of Rel-17 WI on enhancement of data collection for NR. Once conlusions/recommendations for the studies are made, normative work could carry on.  
·  Area optimization (at least for RNA optimization)
·  Use cases for data collection to enable AI (potential use cases including AI enabled energy saving and load balancing)
Proposal 3: A New WID containing a study phase on enhancement of data collection for NR in Rel-17 is proposed as an output of the email discussion. RAN to approve the proposed new WID.
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