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1 Introduction

CB: # SONMDT6_CCO 
- Topics to discuss:

  - CCO configuration from OAM
  - Definitions of coverage and capacity issues?

  - CCO configuration over F1
- Whether the CU sends the suggested configurations to DU or not? 

- CU detects coverage issue, DU detects capacity issue?
  - CCO configuration at beam level

    - Beam coverage state and other information exchange at beam level?

  - Measurements for CCO issue detection over Xn and F1
- Start with summary of offline, proceed to TPs if there are agreements

(E/// - moderator)

Summary of offline disc R3-215855
2 For the Chairman’s Notes

Propose the following:

· A RAN node receiving an indication of a CCO configuration change from a connected RAN node, may be free to take matching CCO actions based on some assistance provided by the OAM, if any. The RAN node signals the result of such actions to its connected RAN nodes. 
OAM assistance may consist of configuration parameters limitations. It is FFS whether the OAM provides alternative/suitable coverage configurations to the RAN.

· RAN3 to define general guidance on the basis of which CCO action limitations should be provided by OAM and send an LS to SA5 to inform them about RAN3´s decisions
· Draft LS available in R3-216003
· It is agreed that gNB-CU does not provide CCO coverage modification suggestions to the gNB-DU. Such agreement may be revisited when a decision on OAM-configured CCO coverage configuration maps is taken.

· RAN3 agrees to the optional presence of an SSB Beam Coverage State per SSB beam, as part of the information signalled by a gNB-DU/RAN node to notify of a change of CCO coverage state

· It is agreed to take the following information structure signalled from gNB-CU to gNB-DU as a baseline. Enhancements to this structure may be considered and are FFS, e.g.

· to signal a list of [issue, impacted cells]

	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	CCO issue 
	M
	
	ENUMERATED (coverage, cell edge capacity ...)
	
	
	

	Affected Cell List
	
	1 .. < maxnoofCellsinNG-RANnode >
	
	
	
	

	> NG-RAN CGI
	M
	
	9.2.3.25
	
	
	


· It is agreed that capacity issue reporting from gNB-DU to gNB-CU is not needed. Resolving capacity issues at the gNB-DU can be done either locally, by means of implementation, or via existing standardized mechanisms (e.g. Load Reporting)

· The need for additional measurements is FFS. Discussions should be continued on the benefits and need for one or more of the following:

· UL measurements from the gNB-DU

· UL measurements on a per UE basis
· Measurements from cell edge UEs served by neighbour RAN nodes

3 Discussion 

The following agreements were captured for CCO:

E-UTRAN CCO function should be considered as baseline for NG-RAN CCO solution for dynamic coverage changes with an index-based solution for coverage switching among deployment options

In NG-RAN scenario, a NG-RAN node may send to a neighbor NG-RAN node a coverage modification list which includes deployment related information concerning the serving cells

Exchange at least NG-RAN CGI, Cell Coverage State, Cell Deployment Status Indicator, Cell Replacing Info in NG-RAN NODE CONFIGURATION UPDATE message over Xn for coverage modification

DU signals to CU coverage related configuration information. Whether to include SSB beam information (on top of cell info) is FFS.

CSI-RS based beam coverage tuning is an optimization and is not covered as part of NR CCO for Rel-17

Additionally, the following agreements were captured at RAN3-113e:

RAN3#113e:

WA: gNB-DU makes the final decision on which coverage configuration to use (since the gNB-DU is the only one who knows the resource situation). The CCO coverage configuration decided by the gNB-DU shall respect coverage configuration parameters limitations provided by the OAM. 
A RAN node receiving an indication of a CCO configuration change from a connected RAN node, may be free to take matching CCO actions and signal the result of such actions to its connected RAN nodes. 
So far, the identified CCO use cases include the cell edge capacity, coverage, FFS on other use cases.

The gNB-CU signals to the gNB-DU at least the type of issue (e.g., coverage, cell edge capacity) and the cells affected by it over F1
The open issues identified at R3-113e are as follows:

It is FFS whether there is any configuration from OAM regarding the CCO configuration a Cell A can take, in case a neighbour Cell B adopts a given CCO configuration.

It is FFS whether the gNB-CU provides the coverage modification suggestions to the gNB-DU

Agree to the optional presence of an SSB Beam Coverage State per SSB beam, as part of the information signalled by a gNB-DU/RAN node to notify of a change of coverage state? 

Continue discussions on inclusion of UL measurements in the Resource Status Update signalling from gNB-DU to gNB-CU

Measurements proposed are 

· UL SINR

· UL Interference Levels

· UL Signal level

To be continued...

3.1 Discussion on OAM based CCO configuration mapping 

At RAN3-113e the following was agreed:

A RAN node receiving an indication of a CCO configuration change from a connected RAN node, may be free to take matching CCO actions and signal the result of such actions to its connected RAN nodes. 
The principle above implies that a RAN node can autonomously decide what matching CCO action to take once it receives an indication from a neighbour RAN node of a CCO coverage change.

“It is FFS whether there is any configuration from OAM regarding the CCO configuration a Cell A can take, in case a neighbour Cell B adopts a given CCO configuration.”

The FFS above asks whether, in addition to the autonomous decision a RAN node may take to adapt to its neighbour CCO coverage changes, there is a need for the OAM system to configure CCO coverage configuration mappings. Such coverage configuration mappings provide rules on what CCO Coverage State a RAN node shall adopt as a reaction to a change in a neighbour cell CCO coverage configuration.

[Moderator´s correction] It is also worth noting that SA5 has already specified centralised CCO and it has defined mechanisms for the OAM to trigger CCO coverage changes possibly as a consequence of changes in neighbour cells, see TS28.313.

Companies are invited to provide their view on whether the CCO solution defined by RAN3 needs to be complemented by optional CCO coverage configuration mapping rules from the OAM
	Company
	Comment

	Ericsson
	As per the agreement taken at RAN3-113e, the CCO solution RAN3 is defining already allows a RAN node receiving an indication of a CCO configuration change from a connected RAN node to freely take matching CCO actions, without any support from the OAM system. Such matching CCO actions may be based on learning of the coverage corresponding to a neighbour RAN coverage state. Such learning does not need to occur in a live network, nor it needs to occur in a trial and error basis. Hence it should not be assumed that such learning incurs in performance degradation. 

Therefore, we do not see the need for OAM to configure CCO coverage configuration mappings at the RAN.



	Huawei
	Also in LTE we have a distributed and centralized CCO. But the distributed CCO relies on the configuration from OAM.

The difference is that the centralized solution could benefit from e.g. MDT measurements and planning tools but is slower to react.

Therefore we introduced the solution in LTE which is configured by OAM.

We have agreed to start using LTE as the baseline. Anything that is different from LTE should be discussed and agreed. In LTE we define allowed configurations.

We agree that we should leave room for full RAN flexibility and enable the possibility to avoid the need for pre-planning in OAM. 

But we also think that there are cases where an operator would have strict requirement and where the operator would like to pre-plan the coverage with a radio planning tool to set stricter requirements. Even in these scenario we believe that it would be beneficial to allow for RAN based CCO decisions, i.e. to use a similar framework as in LTE. 

	NEC
	OAM rules may be taken into account, but we are not sure that discussion of such rules shall be done in RAN3.

	Samsung
	We prefer to follow the agreement at last meeting:

A RAN node receiving an indication of a CCO configuration change from a neighbour/connected RAN node, may be free to take matching CCO actions and signal the result of such actions to its neighbour/connected RAN nodes.

Further enhancement should move to more flexible way e.g based on AI/ML instead of moving to more restrictive direction.

	Qualcomm
	Although RAN is free to take its own actions, some kind of OAM assistance to RAN is needed or desired. The assistance can in the form of:

1) Alternative coverage configurations (same as LTE)

2) Range for each coverage configuration parameter within which RAN is free to change its coverage state

3) Suitable coverage combinations

RAN3 can down select among the 3 types and inform SA5.

	Deutsche Telekom
	It is true that a RAN node should be able to take matching CCO actions by its own, but especially in Massive MIMO cases there are limitations set by regulation and EMF reasons (e.g. max EIRP in a certain direction). Therefore, configuration mapping rules inclusive of limits of parameter settings by OAM should not be excluded also for distributed CCO solutions (see also current WA from RAN3#113-e).

	BT
	Agree with DT there are strict regulation for EIRP and interference (e.g. Radar interference nr airports) and configuration limits would equally need to apply to distributed CCO solutions. 

We believe there should be configuration mapping rules from the OAM otherwise Operators may not be able to fully utilize this feature.

	ZTE
	Some assistance information from OAM could be beneficial to restrict the CCO configurations applied to the NG-RAN. As Qualcomm mentioned, RAN3 could provide some options and leave them to SA5 for decision.

	Vodafone
	Agree with DT. Setting some configuration limits by OAM should be possible also for distributed CCO solution.

	Nokia
	Following the agreement that EUTRAN CCO serves as baseline, we should recall that the NODE CONFIGURATION UPDATE message on X2AP was only introduced to inform other cell for the mobility measurement update because of change of neighbor cells, and MRO update, etc. In EUTRAN, the CCO core functionality was hosted in OAM domain, where information incl. that from MDT was commonly analyzed, which defined a fixed set of cell deployment layouts for defined coverage area. These cell deployment changes were purely motivated by capacity optimization for that coverage area. Due to the fact that NR is following a different principle with SSB beam for coverage, CS-RSI beams and mMIMO for capacity, the LTE concept of flexible cell densification is no longer needed. The problem is now that (according to WA) CSI-RS beams are not considered in Rel. 17, and CSI-RS beams are used for traffic. Therefore, the discussion is not really constructive. Nevertheless we think as pointed out by operators, OAM-defined mapping rules seem unavoidable also for distributed CCO solution. And we don't believe this is in contradiction with RAN3's agreement that "[the RAN node] may be free to take matching CCO action". Our reading is that for the case of Xn scenario, operator settings in a receiving node will take precedence over the outcome of any distributed CCO algorithm in case of conflict between these two. So in our view, the CCO solution defined by RAN3 needs to support CCO coverage configuration mapping rules from the OAM.


[Modertor´s Note] Please note the correction in the description provided aboven, where it has been clarified that SA5 has completed standardization of centralized CCO, where CCO configurations per cell can be configured, eventually as a consequence of CCO configuration changes on neighbour cells.

Conclusion: 

a) 3 companies indicate that the agreement taken by RAN3 should be confirmed and that a RAN node receiving an indication of a CCO configuration change from a neighbour/connected RAN node, may be free to take matching CCO actions.

b) 3 companies explicitly indicate that ht ematching CCO actions a RAN node may take need to be the outcome of pre-configured configuration mapping rules.

c) 4 companies indicate that the matching actions a RAN node may take need to be subject to some OAM configuration rules, including limitations to coverage configuration parameters within which RAN is free to change its coverage state.

The way forward indicated by companies in c) seems to be the result of a combination of the two agreements below

1) WA: gNB-DU makes the final decision on which coverage configuration to use (since the gNB-DU is the only one who knows the resource situation). The CCO coverage configuration decided by the gNB-DU shall respect coverage configuration parameters limitations provided by the OAM. 
2) A RAN node receiving an indication of a CCO configuration change from a connected RAN node, may be free to take matching CCO actions and signal the result of such actions to its connected RAN nodes. 
On the basis of this the following WA is proposed for agreement:

A RAN node receiving an indication of a CCO configuration change from a connected RAN node, may be free to take matching CCO actions within the configuration parameters limitations provided by the OAM, if any. The RAN node signals the result of such actions to its connected RAN nodes. 
Companies are invited to provide their view on whether the discussion on the need for CCO coverage configuration mapping rules shall be taken in RAN3 or whether it should be for SA5 to decide

	Company
	Comment

	Ericsson
	A solution based on CCO coverage configuration mapping seems to be part of a centralized CCO solution, where the OAM provides an initial configuration of CCO coverage options and maintains such CCO coverage options in each RAN node, i.e. OAM updates the coverage options with time. In such solution it would be reasonable to discuss whether to have rules on how to select matching options if a neighbour cell coverage is modified via CCO. As the OAM knows and maintains each option allowed in the network, the OAM also knows which configuration matches with others, hence the OAM can configure such rules. 

In light of the above, we believe that this discussion should not be handled in RAN3 but in SA5.

	Huawei
	For LTE solution this was an important point to agree. Similarly, we think that we should discuss and agree on the fundamental framework in RAN3 but of course leave the detailed solution on how to define this to SA5.

This is business as usual, you can also look at slices where we agreed that SA5 should provide the policy to RRM but where RAN3 did not provide the policy itself.

	NEC
	It looks more suitable for SA5 discussion.

	Samsung
	The overall coverage configuration should be decided by the OAM. It should be SA5 who should decide whether the mapping rule should be configured. 

	Qualcomm
	We propose to send LS to SA5 mentioning that some kind of OAM assistance (three types provided in the previous comment) to RAN can help in distributed CCO and can leave it up to SA5 to implement those.

RAN3 can also down select among the three types of assistance information proposed.

	Deutsche Telekom
	Final details are up to SA5, but RAN3 should provide an input about a suitable framework. 

	BT
	Similar views to Huawei and DT 

	ZTE
	Agree to leave it to SA5 for decision.

	Vodafone
	Same view as DT

	Nokia
	Agree with HW, DT, BT, VdF: RAN3 should provide OAM requirements for distributed CCO to SA5 but leaving details to SA5.


4 companies believe that a discussion on what CCO action limitations OAM should provide to the RAN should be taken in SA5.

5 Companies believe that RAN3 should define a general framework on the basis of which CCO action limitations from OAM should work and send an LS to SA5 describing such framework and proposing inclusion of it in the standard

The following is therefore proposed:

RAN3 to define general guidance on the basis of which CCO action limitations should be provided by OAM and send an LS to SA5 to inform them about RAN3´s decisions

3.2 Discussion on Coverage Configuration Suggestions from gNB-CU to gNB-DU

At RAN3-113e the following FFS was captured:

It is FFS whether the gNB-CU provides the coverage modification suggestions to the gNB-DU

The above FFS points at whether the gNB-CU should signal to the gNB-DU suggestions on the CCO Coverage State Index to adopt as a solution to a detected CCO issue.

At RAN3-113e the following was also agreed:

WA: gNB-DU makes the final decision on which coverage configuration to use (since the gNB-DU is the only one who knows the resource situation). The CCO coverage configuration decided by the gNB-DU shall respect coverage configuration parameters limitations provided by the OAM. 
The above agreement captured that the OAM can set limitations to the parameters the gNB-DU can modify to achieve a given CCO coverage. However, the gNB-DU is the node that decides what coverage configuration to adopt.

Companies are invited to provide their view on whether the gNB-CU should provide recommendations to the gNB-DU on the CCO Coverage configuration index (e.g. corresponding to a cell shape) the gNB-DU should adopt. 

As a clarification, the question above is not intended to jeopardise the following agreement

The gNB-CU signals to the gNB-DU at least the type of issue (e.g., coverage, cell edge capacity) and the cells affected by it over F1
Namely, the gNB-CU may still be able to signal to the gNB-DU assistance information that “guide” the gNB-DU towards a more educated choice of the right CCO coverage state.

	Company
	Comment

	Ericsson
	Enabling a gNB-CU to provide suggestions on which coverage configurations the gNB-DU should select, implies that the gNB-CU knows the exact coverage corresponding to each coverage configuration at the gNB-DU. This is unrealistic as the gNB-CU is not aware of PHY/RF capabilities of the gNB-DU, nor of the L1 channel conditions. 

Nevertheless, we believe that the gNB-CU could provide to the gNB-DU information that help assisting the type of issue encountered, e.g. CGIs of cells involved, coverage or capacity related issues, etc. 

If the discussion is about receiving pre-established CCO configurations matching specific CCO issues, then such fixed configurations could be provided by the OAM to the gNB-DU directly. We believe however that such discussion belongs to SA5 and that they should be taken into account when designing an OAM-centralized CCO solution.

	Huawei
	If the CU is configured with suitable configurations, the CU can provide this proposal to the DU

The benefit is that we have a centralized algorithm which will converge faster than if we let the changes ripple through all DU belonging to the same CU. 

	NEC
	Agree with Ericsson. Pre-configured cell/beam coverage configurations and combinations are not realistic because there are too many such combinations. Some limited cases are possible, but maybe better to discuss in SA5.

	Samsung
	Only gNB-DU knows the parameters of the coverage related configurations. gNB-CU has no knowledge about the parameters. So gNB-CU cannot provide reasonable coverage modification suggestion more than that RAN3 had agreed “The gNB-CU signals to the gNB-DU at least the type of issue (e.g., coverage, cell edge capacity) and the cells affected by it over F1”, we think it’s enough.

	Qualcomm
	If OAM directly provides CCO configurations to DU, then this is not needed.

Regarding Huawei’s comment, let’s first agree on whether to support suitable coverage combinations by OAM and then we can decide whether it should be via CU or directly configured at DU. Alternative coverage configurations (if agreed) can be directly configured by OAM to gNB-DU.

	Deutsche Telekom
	We share Qualcomm’s view with respect to next discussion steps.

	BT
	We see some advantages that the CU could provide recommendations but agree with comments from Qualcomm on the role of the OAM should be decided first.

	Lenovo and Motorola Mobility
	gNB-DU can change its CCO Coverage configuration locally based on the type of CCO issue and the affected cells which are received from the gNB-CU.

	ZTE
	The current agreement has indicated that the gNB-CU could inform the CCO issue to the gNB-DU. With this information, the gNB-DU could generate the CCO coverage configuration by itself without the recommendations from the gNB-CU.

	Nokia
	Coverage issues are detected by RLF reports or RACH failure / CEF report in the CU. This data is collected and statistically analyzed. We assume a first pre-analysis (e.g. if RLF report is belonging to CCO or MRO or any other SON domain) is done in CU. Coverage related problems are to reported to OAM where further information can be considered before beam coverage is re-adjusted. Capacity issues are detected in the DU (e.g. by means of CQI reports  or queue overflow in the scheduler). Capacity issue are local and momentary restricted and require fast reaction with changing the beam setup from pre-defined options. Since cells/beams from neighboring DU need to adapted simultaneously, the CU is the optimal control instance. A long lasting negotiation phase for optimal setting a neighboring cannot be afforded. Therefore,  we believe a working system for distributed CCO requires configured coverage in the CU and the possibility to recommend coverage configuration to the DU. It is hard to see how overall coverage can be ensured otherwise.


Conclusion:

2 Companies support that gNB-CU signals to gNB-DU recommended CCO coverage configuration index to adopt

5 companies believe that indication of recommended CCO coverage configuration index from gNB-CU to gNB-DU is not needed as the gNB-DU can take an optimal decision without it. One of such companies indicates that once a decision regarding OAM-configured CCO coverage configuration maps is taken, this topic could be analised further.

2 companies seem to indicate that once a decision regarding OAM-configured CCO coverage configuration maps is taken, this topic could be analised further

[Moderator´s Note] the status qu is that “It is FFS whether the gNB-CU provides the coverage modification suggestions to the gNB-DU”. In light of the little time left to close specification of CCO in Rel17, the moderator suggests to make a step forward with respect to the status quo and try to take an agreement.

In light of the above, the following is proposed:

It is agreed that gNB-CU does not provide CCO coverage modification suggestions ott he gNB-DU. Such agreement may be revisited when a decision on OAM-configured CCO coverage configuration maps is taken.
3.3 Discussion on SSB Beam Coverage State

The discussion is aimed at resolving the following FFS:

Agree to the optional presence of an SSB Beam Coverage State per SSB beam, as part of the information signalled by a gNB-DU/RAN node to notify of a change of coverage state? 

In R3-215449 the following description was provided to describe the use of the Cell coverage State together with SSB Beam coverage State:

· to use a cell level granularity [i.e. the Cell Coverage State] when many SSB beams are affected by a CCO resolution

· to use a SSB beam level granularity if one or very few SSB beams are affected by a CCO resolution. This would also limit the number of required per-beam “coverage states”

Companies are invited to provide their view on whether it is feasible and beneficial to allow for a per SSB coverage state granularity in CCO

	Company
	Comment

	Ericsson
	We believe that a per SSB Coverage State indication allows the RAN to learn in a faster way what is the coverage state change affecting a specific beam. It is worth noting that UE beam measurements are optionally configured by the RAN (due to their higher cost). Hence the RAN may enable per beam measurements only for those UEs in proximity of the beam affected by CCO changes. Once the beam coverage for each CCO configuration has been learned, the RAN is able to efficiently adapt to beam coverage changes by means of receiving the SSB Coverage State Index from its neighbours.

	Huawei
	The only added benefit is that we indicate which SSB actually changed. Everything else can be achieved with a cell state. We do not think this motivates the inclusion of the new IE

	Samsung
	We still doubt the benefit of the per SSB coverage state granularity and its efficiency.

A coverage configuration index is used to represent a cell coverage. The mapping of the index and the actual configuration parameters should be configured to the base station. Too many states may impact the effectiveness. From coverage and capacity point of view, the neighbor cell doesn’t need to know the coverage change is brought by which SSB as indicated also by Huawei.

In summary, we think the cell state already reflect the beam state, no need to have beam state explicitly which make things complex unnecessarily.

	Qualcomm
	Could be useful to learn and adapt coverage information in finer granularities e.g., at SSB level. This could be optional in addition to cell coverage state.

	Deutsche Telekom
	We see it as useful to have the SSB level granularity as least as some kind of sub-cell coverage state information which could be optional.

	BT
	Agree with DT 

	Lenovo and Motorola Mobility
	Agree with Qualcomm. Per SSB coverage state is more detailed to enable the network to update beam or cell coverage properly.

	ZTE
	We think the beam level coverage state is beneficial, and it can help the NG-RAN node to adjust the beam coverage. 

Only the cell level coverage is not enough for the coverage modification, and the beam level coverage status is a good complementary.

	Vodafone
	We see a SSB level granularity as useful.

	Nokia
	Following again the LTE concept where neighboring node was informed about cell coverage update in order to facilitate neighbor cell measurement for mobility, it might be useful to share the information about new SSB setup in the cell, which might result in new SMTC for the UEs in the neighbor cell, etc. Because coverage in NR cells is the result of the accumulated coverage of the SSB beams, a per SSB coverage state granularity is needed for CCO.


Conclusion:

8 companies believe that a per SSB coverage state granularity in CCO is beneficial. 

2 companies believe that a Cell level granularity may be sufficient.

On the basis of the above the following is agreed:

RAN3 agrees to the optional presence of an SSB Beam Coverage State per SSB beam, as part of the information signalled by a gNB-DU/RAN node to notify of a change of CCO coverage state
3.4 Discussion on Assistance Measurements 

At RAN3-113e the following was captured:

Continue discussions on inclusion of UL measurements in the Resource Status Update signalling from gNB-DU to gNB-CU

Measurements proposed are 

· UL SINR

· UL Interference Levels

· UL Signal level

In R3-214948 the following is proposed:

F1AP Resource Status Reporting procedure could be used to report cell level and beam level UL measurements from gNB-DU to gNB-CU
However, in R3-215772 it is claimed that CCO assistance measurements should be provided on a per UE level rather than on a per cell/beam level. 

In R3-215449 a more generic approach is provided, framed in the following proposal:

F1AP Resource Status Reporting procedure could be used to report cell level and beam level UL measurements from gNB-DU to gNB-CU 

Companies are invited to provide their views on the topic of Assistance Measurements for CCO.

	Company
	Comment

	Ericsson
	With regards to UEs served by a RAN node, it is possible to collect DL and UL measurements at the serving gNB-CU. DL measurements are collected as part of L3 measurements (RSRP, SINR, etc.). UL measurements can be derived from e.g. RACH Reports and RLF Reports. The information in RACH Reports in fact provide a measure of whether the UE was in or out of UL coverage when transmitting at a certain power. 

We therefore think that the serving node has enough information on UL and DL channel conditions from served UEs.

However, we believe that the serving RAN node would benefit of non served cell edge UE measurements. As described in R3-215449, neighbour cell edge UEs´ measurements provide information on coverage that may reveal the presence of coverage wholes. Such information cannot be acquired by the serving RAN node in any other form.

	Huawei
	We do not see the big need for additional measurements. 

	NEC
	We believe that mentioned above UL measurements are beneficial for timely detection of cell edge capacity issues (in addition to coverage wholes mentioned by Ericsson). RACH Reports and RLF Reports from a specific UE could be very rare, so additional UL measurements are required and can be provided from gNB-DU to gNB-CU using F1AP Resource Status Reporting procedure.

	Samsung
	We don’t see the benefit of reporting additional measurements from the DU to the CU..

	Qualcomm
	Probably not needed. What are these “Cell edge measurements” and who measures them? Is this just a mechanism to get the RRM measurements of neighbor cells to the serving cell?

	Deutsche Telekom
	In principle we are supportive of Ericsson’s proposal, but details of the information exchange have still to be clarified.

	BT
	We believe there are some benefits to have additional UL measurements on top of RACH and RLF Reports.

	Lenovo and Motorola Mobility
	Additional UL measurements from gNB-DU to gNB-CU seems unnecessary.

	ZTE
	Maybe not needed, although the UL measurements could help the gNB-CU to detect the CCO issues, this measurement should be UE level rather than cell level as the DL measurements. How the gNB-CU use this measurement is a problem.

	Vodafone
	Such additional measurements would be beneficial.

	Nokia
	On assistance information from DU to CU, one could indeed consider UL measurements like UE PHR (from MAC layer) reported from DU to CU to complement information about UL coverage already available in the CU. But we think information already available, e.g. RACH reports, is sufficient for Rel-17. 

Similar for the the neighbour cell edge UEs´ measurements proposed in 5449, where it should be sufficient in Rel-17 to rely on measurements from served UEs and RLF reports.  

When it comes to capacity issues, we believe additional assistance information (on top of load measurements) from DU to CU would be beneficial. These issues are detected at the DU, and we have proposed that the DU reports them to the CU (discussed below).


Conclusion:

5 companies believe that extra assistance measurements may be beneficial.

6 companies believe there is no need for extra measurements. Two of these companies believe that UL measurements may be beneficial if collected on a per UE basis.

The need for additional measurements is FFS. Discussions should be continued on the benefits and need for one or more of the following:

· UL measurements from the gNB-DU

· UL measurements on a per UE basis

· Measurements from cell edge UEs served by neighbour RAN nodes

3.5 Further discussion on gNB-CU to gNB-DU assistance information 

The following was agreed at RAN3-113e:

The gNB-CU signals to the gNB-DU at least the type of issue (e.g., coverage, cell edge capacity) and the cells affected by it over F1

However, proposals at this meeting seem to interpret the above agreement in different ways. 

In order to converge to a TP for F1AP that covers at least the basic common denominator on the assistance information signalled from gNB-CU to gNB-DU, it is proposed that the following structure, which mirrors the agreement above, is agreed for inclusion in a potential TP. Agreement of further assistance information is FFS

	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	CCO issue 
	M
	
	ENUMERATED (coverage, cell edge capacity ...)
	
	
	

	Affected Cell List
	
	1 .. < maxnoofCellsinNG-RANnode >
	
	
	
	

	> NG-RAN CGI
	M
	
	9.2.3.25
	
	
	


Companies are invited to provide their views on the inclusion of the above structure in a TP for TS38.473, while addition of further assistance information is FFS

	Company
	Comment

	Ericsson
	We agree to the inclusion of such structure 

	Huawei
	We would prefer to reach agreement on the previous questions before drilling down in this structure. 

We think there are also some more things to think about before we start looking at the structure. For example:

Do we send a single CCO issue and list of cells, or do we send a list of CCO issues and each with cell(s)? It all depends on how granular we define the enumerated "CCO issue". If it is more granular, we can probably have a list of issues as well.

Is there also a need to further indicate primary and secondary cells that are impacted? For example for cell edge problems, should not the CU indicate also in which direction to move? For multiple cells we could have different scenarios for cases where the 2nd cell is owned by the DU or by another node.

	NEC
	As mentioned by moderator there are several implementations of the above agreement proposed in this meeting. Better to discuss a merged proposal.

	Samsung
	Maybe a list of issues and each with an affected cell list is better. 

	Qualcomm
	Is it possible to have multiple CCO issues associated with a cell e.g., both coverage and cell edge capacity? Wouldn’t it be easier to keep it simple and have a single CCO issue associated with a cell?

	Deutsche Telekom
	The proposed structure is ok as baseline, but we should consider the impact of other issues as raised by Huawei and others.

	Lenovo and Motorola Mobility
	Agree to take the above structure as baseline, but we may need to consider whether there are multiple CCO issues associated with a cell.

	ZTE
	Fine with this structure as baseline, and the affected beam list could also be introduced if there are some agreements in 3.3.

	Nokia
	This is not a good baseline because it assumes a CCO solution without any means for the CU to provide recommended configurations or any other means to coordinate DU actions. We therefore first need agreements on the issues discussed above.


Conclusion: 

2 companies would like to wait for agremeents on above issues before converging on the tabular structure. These companies also points at “extensions” of the proposed baseline structure, such as having a list of [issue, impacted cells], or means to coordinate DU actions.
5 companies are ok with taking the proposed structure as baseline. Two of these consider useful to evaluate the possibility to signal a list of [issue, impacted cells]

1 company would like to consider a merged proposal

[Moderator´s Comment] We have two meeting left after this one to complete Stage 3. The subject matter of this questions is one of the essential part of a CCO solution.

The moderator considers as not acceptable to delay at least basic agreements any further.
In light of the above, the following is decided:

It is agreed to take the following information structure signalled from gNB-CU to gNB-DU as a baseline. Enhancements to this structure may be considered and are FFS, e.g.

· to signal a list of [issue, impacted cells]

	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	CCO issue 
	M
	
	ENUMERATED (coverage, cell edge capacity ...)
	
	
	

	Affected Cell List
	
	1 .. < maxnoofCellsinNG-RANnode >
	
	
	
	

	> NG-RAN CGI
	M
	
	9.2.3.25
	
	
	


In R3-215315 it is proposed that the CCO process is started as follows:

· The gNB-DU detects capacity issue and reports to the gNB-CU. For capacity issues, the gNB-DU may also take local action.

Companies are invited to provide their view on whether the CCO procedures should start with a possible capacity issue report from gNB-DU to gNB-CU or whether CCO procedures start with the process described in the agreement below:

The gNB-CU signals to the gNB-DU at least the type of issue (e.g., coverage, cell edge capacity) and the cells affected by it over F1
	Company
	Comment

	Ericsson
	We believe that the gNB-CU can detect the presence of a CCO issue and that CCO procedures should be triggered by signalling from gNB-CU to gNB-DU indicating CCO assistance information. Given that CCO issues are strictly related to cell edge performance, the gNB-CU is the only node able to detect them as it is the only node with visibility over neighbour cell measurements. 

We do not discard the option that “For capacity issues, the gNB-DU may also take local action”

	Huawei
	We believe that gNB-CU shall be in charge and trigger the CCO change. For capacity issues we think they can be solved by overload/load information from the DU.

	Samsung
	For capacity issues, the gNB-DU may also take local action. This should be allowed in implementation. 

Regarding detection of capacity issue in DU and reporting to the gNB-CU, we agree with HW, load reporting is enough.

	Qualcomm
	CCO issue detection by gNB-CU and indication to gNB-DU should suffice. Need not consider the other direction,

	Deutsche Telekom
	We also agree with the view of other companies that gNB-CU is responsible for CCO issue detection and informs DU. For capacity issues existing procedures can be applied by DU.

	BT
	We agree with other companies that gNB-CU is responsible for CCO issue detection but the DU could apply local action for capacity/load issue.

	Lenovo and Motorola Mobility
	It is agreed that gNB-CU detects the CCO issue, and then signals to the gNB-DU at least the type of issue and the cells affected. We should stick this agreement.

	ZTE
	Agree with the majority, the CCO issue should be detected by the gNB-CU, the possible capacity issue from the gNB-DU is not needed.

	Nokia
	As discussed under other issues above, the CCO process necessarily starts with reporting towards the CU (from UEs, from the DU). Our proposal was therefore intended to further improve the CU's view of the capacity situation in the DU, which it could then correlate with other information (like radio measurements from UEs at the cell edge) in order to decide whether a CCO action should be triggered. But we are also fine to use load measurements from the DU for this purpose.


Conclusion:

All companies believe that

· Letting the gNB-DU detect capacity issue and reporting to the gNB-CU is not needed
· Resolving capacity issues at the gNB-DU can be done either locally, by means of implementation, or via existing standardized mechanisms (e.g. Load Reporting)

The following is proposed:

It is agreed that capacity issue reporting fro mgNB-DU to gNB-CU is not needed. Resolving capacity issues at the gNB-DU can be done either locally, by means of implementation, or via existing standardized mechanisms (e.g. Load Reporting)

4 Conclusion, Recommendations [if needed]

If needed

5 References

