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1 Introduction

CB: # SONMDT12_NRU

- Check the LS from RAN2 and finalize the metrics for MLB in the BL CRs
- Whether and how to use Xn Setup and NG-RAN Node Configuration Update to support of MLB for NR-U?

- Whether send the RLF report due to LBT failures from target node to the source node?
- Capture agreements and provide TPs if agreeable

(Nok - moderator)

Summary of offline disc R3-222428
2 For the Chairman’s Notes

In Rel.17, RAN3 will use the NR ARFCN and Bandwidth information to identify the “NR-U channel”. the NR ARFCN and Bandwidth information will also be added in signalling from DU to CU.

In Rel.17, RAN3 will enable LBT statistics, including a per-metric value to indicate ‘no data’.

For the 2nd round:

Formulation of signalling for “NR-U channel” identification so that perhaps in future the NR ARFCN and Bandwidth information may be replaced with some form of an index.

Formulation of signalling for LBT statistics.

Is the information on the initial BWP critical for first release of SON for NR-U (otherwise, we can take it as an enhancement/correction to SON for NR-U)?

Is the information on a failure due to LBT critical for first release of SON for NR-U, and can it be added without RAN2’s support (otherwise, we can take it as an enhancement/correction to SON for NR-U)?

Propose the following:

R3-20xxxa, R3-20xxxc merged

R3-20xxxc rev [in xxxg] – agreed

R3-20xxxd rev [in xxxh] – agreed

R3-20xxxe rev [in xxxi] – agreed

R3-20xxxf rev [in xxxj] – endorsed

Propose to capture the following:

Agreement text…

Agreement text…

WA: carefully crafted text…

Issue 1: no consensus

Issue 2: issue is acknowledged; need to further check the impact on xxx. May be possible to address with a pure st2 change. To be continued…
3 Discussion (2nd round)

3.1 A new LS from RAN1

Question 8: A response from RAN1 has arrived finally. Considering the response, do you agree to introduce a “NR-U channel index”, which corresponds to a 20MHz bandwidth?

	Company
	Comment

	Nokia
	In the light of the response, we could accept it. However, this means, the index will always represent 20 MHz band, right?

	Ericsson
	We support the introduction of NR-U channel index in Resource Status reporting. 

For an NR-U carrier of 10 MHz, only one NR-U channel index value is needed (e.g. 1 or 0), and it represents the whole carrier.  

For an NR-U carrier of 20 MHz, only one NR-U channel index value is needed (e.g. 1 or 0), and it represents the whole carrier.  

For an NR-U carrier of 40, 60, 80 MHz, respectively two, three, or four NR-U channel index values are needed (e.g. from 1 to 4, or 0 to 3), and each NR-U channel index value represents 20 MHz band.  

	Huawei
	Same view as Ericsson. WE support to have the channel index.

	ZTE
	OK with the channel index.

	Samsung
	Based on the reply from RAN1, we are fine to have the channel index.


4 Discussion (1st round)

4.1 LS from RAN2

At the meeting, RAN3 opened an LS from RAN2 [1], which is a response to the question asked by RAN3. Based on the responses, there are following proposals how to handle channel identification in RAN3 signalling:

1) In [3] and [5], it is proposed to use the NR ARFCN and Bandwidth to identify an NR-U channel.

2) In [6] and [7], it is proposed to enable NR-U channel indexes and to enhance the configuration information exchanged between nodes so that the information on served NR-U channels is included.

Question 1: Please comment, which way of handling the identification of NR-U channel in the resource reporting is preferred?

	Company
	Option
	Comment

	Charter Comm.
	1
	We prefer the NR ARFCN and Bandwidth, because it is a more direct reference to the channel, rather than an indirect reference by defining the channel ID in configuration information exchanged between nodes, and referring to this channel ID later on.

	Qualcomm
	Prefer Option 1
	Although Option 2 (using NR-U channel indexes) could be more efficient, we don’t think this option can ensure uniqueness of NR-U channel indexes.

Say if we have 2 NR-U channels in the same cell:

· NR-ARFCN = X, Bandwidth = 40 MHz ( Channel ID = [1,2]

· NR-ARFCN = X, Bandwidth = 80 MHz ( Channel ID = [1,2,3,4]

Now if source node reports load of Channel ID = 1, how will the target node understand which NR-U channel ID 1 this is being referred to?

We therefore think Option 1 (which depicts the NR-U channel entirely) will be more appropriate. Also don’t think we need to report load per every 20 MHz “chunk” of this NR-U channel; load for the entire NR-U channel should be sufficient.

	Samsung
	2
	Option 2 is more efficient and future proof.

To Qualcomm: in the above example i.e.

· NR-ARFCN = X, Bandwidth = 40 MHz ( Channel ID = [1]

· NR-ARFCN = X, Bandwidth = 80 MHz ( Channel ID = [2]

In Xn Setup/NG-RAN Node Configuration Update message, [1, X, 40] [2, X, 80] will be included. 

Then in Resource Status  Update message, 

1, Channel occupancy time percentage, …

2, Channel occupancy time percentage, …

are included. Center freq and bandwidth are not needed.

In the future, if more configuration related information need to be included, those are not needed in the Resource Status Update message.

	Ericsson
	Include in resource status reporting NR-U Channel Index, NR-U ARFCN, NR-U Channel Bandwidth
	We would prefer to use a compact representation in resource reporting. The proposed NR-U Channel Index was meant to be a pointer to uniquely identify a frequency range where an LBT process takes place. 

In the example brought up by Qualcomm we see in fact a problem if two (or more) NR-U Channels are operating in overlap with the same licensed cell.

If we have 2 NR-U channels in the same cell we could achieve a unique Channel ID if we would have e.g.:

a) NR-ARFCN = X, Bandwidth = 40 MHz ( Channel ID = [1,2]

b) NR-ARFCN = X, Bandwidth = 80 MHz ( Channel ID = [3,4,5,6]

However, this would require to assign a unique Channel ID to each “chunk” of 20 MHz for all possible NR-ARFCNs included in 38.101, which seems quite cumbersome.

As a further note, we want to raise the attention to that fact that, since the LBT process takes place with a granularity of 20 MHz (or 10 MHz if NR-U Channel Bandwidth is just 10 MHz), providing a load metrics aggregated for the whole NR-U Channel (when this has a bandwidth larger than 20 MHz) can be misleading and lead to improper decisions. 

Let’s consider two situations for a NR-U channel with the characteristics below:

NR-ARFCN = X, Bandwidth = 80 MHz ( Channel ID = [1,2,3,4]

Case 1) in a reporting period, 2 chunks are occupied at 100%, 2 are always free 
-> Reported Channel Occupancy time percentage = 50%

Case 2) in another reporting period, all 4 chunks are occupied at 50%, 
-> Reported Channel Occupancy time percentage = 50%

Although the Channel Occupancy time percentage is the same, in Case 1) UEs could still be moved and served efficiently, while in case 2) this is not the case.

In summary: considering the closure of the release, we could accept to include in resource status reporting the NR-U ARFCN and NR-U Channel Bandwidth, and to make good use of the NR-U load metric, also include the NR-U Channel ID as proposed (an integer in the range 1..4)



	Huawei
	2
	Similar comments as Ericsson.

	ZTE
	1
	As indicated by the LS from RAN2, the NR ARFCN and Bandwidth are enough to identify an NR-U channel, there is no need to introduce an extra channel index.

	Lenovo
	1
	Same view as Qualcomm.


Furthermore, the LS commented that aspects related to the ED threshold are within RAN1’s responsibility. There is no response from RAN1 yet, so we have to address the issue ourselves.

1) In [3], it is proposed to remove the reporting of the ED threshold.

2) In [5] and [6], it is proposed to define the ED threshold based on TS 37.213.

Question 2: Please comment, if the ED threshold shall be added to the reporting, even if RAN3 does not know how it works?

	Company
	Answer (yes/no)
	Comment

	Charter Comm.
	Yes, but
	We are OK with defining the threshold based on TS 37.213, but we are not OK with the definition of the ED threshold mentioned in [5].  That definition says “Average ED threshold used for DL channel sensing, as defined in TS 37.213”.  But TS 37.213 only defines a maximum threshold, and any value below that can be used, but as mentioned in the answer from RAN2 to Q4, that value is configured to the UE via the ServingCellConfig, which usually contains the configuration per cell.  So it is that single value per cell that should be included in this field.  If some in RAN3 have an interpretation different from that (such as assuming that one can configure different ED thresholds per UE), then we should get clarification from RAN1.

	Qualcomm
	Unclear
	Similar view as Charter. It is unclear whether the ED threshold configured in ServingCellConfig is UE specific or cell specific

RAN2 reply LS states that

In RAN2 point of view, ED threshold for the specific UE can be configured under ServingCellConfig, which usually contains the configuration per cell.

From TS 38.331,

The IE ServingCellConfig is used to configure (add or modify) the UE with a serving cell, which may be the SpCell or an SCell of an MCG or SCG. The parameters herein are mostly UE specific but partly also cell specific (e.g. in additionally configured bandwidth parts). Reconfiguration between a PUCCH and PUCCHless SCell is only supported using an SCell release and add.

If it’s UE specific, then not sure how much benefit it is to signal the average ED threshold to the target node? 

	Samsung
	Yes
	We are fine with defining the threshold based on TS 37.213.

According to TS 37.213, 

· a gNB shall set the ED threshold to be less than or equal to the maximum ED threshold, wherein the maximum ED threshold is computed as in Section 4.1.5 of TS 37.213.

· a UE shall set the ED threshold to be less than or equal to the maximum ED threshold, wherein the maximum ED threshold is configured by higher layer parameter maxEnergyDetectionThreshold-r16, if provided, or determined by a default maximum ED threshold computed as in Section 4.2.3.1 of TS 37.213 with an offset configured by higher layer parameter energyDetectionThresholdOffset-r16, if provided. 

According to TS 37.213, the granularity of ED threshold for both gNB and UE is per channel, wherein the channel is defined in Section 4.0 of TS 37.213. When a UE determines the ED threshold, the higher layer parameters maxEnergyDetectionThreshold-r16 and energyDetectionThresholdOffset-r16 are provided under ServingCellConfig, which usually contains the configuration per cell.

Therefore, ED threshold could be defined per channel in Resource Status Update message.

	Ericsson
	Yes
	We support the addition of ED threshold to complement the load metrics. This will support the receiving node to estimate the quality of NR-U resources at the sender (i.e. at potential candidate for load balancing). 

To make an example: a Node 1 receives NR-U load metrics from a Cell A in Node 2 and from a Cell B in Node 3.

The Node 2 also indicates an ED threshold lower than the ED threshold indicated by Node 3. This suggests to Node 1 that users that would be handed over to Node 3 for load balancing could suffer a higher interference compared to users handed over to Node 2.

Therefore, signaling ED Threshold can be useful to Node 1 in its load balancing decisions.

RAN2 has indicated that ED Threshold is configured per UE (in UL). No input has been received from RAN2 on ED Threshold in DL, for that TS 37.213 can be used, in particular Clause 4.2.3. 



	Huawei
	Yes
	Cell A may select proper cell in node 2 as per the ED threshold.

	ZTE
	Yes
	

	Lenovo
	Yes 
	


Finally, RAN2 responds that LBT monitoring is up to node’s implementation. Based on that, following proposals are made:

1) In [6], the reporting is kept as defined for DL.

2) In [3], it is proposed to keep the LBT report for DL, but a value representing “no data” shall be added.

3) In [5], it is proposed to remove LBT reporting altogether.
4) In [7], the reporting is kept as defined for DL, both of Channel occupancy time percentage for correspondingly cell and neighbour as load metrics
Question 3: Please comment, which way of reporting LBT is preferred (if any)?

	Company
	Option
	Comment

	Charter Comm
	Remove LBT reporting
	Channel occupancy reporting based on LBT sensing duration of the reporting node only, will not be an accurate representation of channel occupancy.  TS 37.213 in section 4.0 defines channel occupancy, but that definition requires that every gNB/eNB/UE accessing the channel passed the information about LBT sensing duration to every other device accessing the same channel, and the receiving device added up the sensing duration of all received reports.  Is that what is being proposed?  We believe there is still controversy / misunderstanding about how to measure channel occupancy, so we think it should be removed, and without that there is not much to this reporting.

	Qualcomm
	Option 1
	RAN2 reply LS states that

According to TS 38.300 Section 5.6.1, the NG-RAN node may apply LBT in order to transmit packets to UEs over the air interface. It is not specified in 3GPP specifications whether the NG-RAN node can sense the NR-U channel even when no data are available for transmission.
We think Channel occupancy time percentage can still be useful even if it doesn’t include the percentage of time NR-U channel is sensed even when there is no data available for transmission (as this is implementation specific and might not even be done as the LS states). 

For Option 2, it is not clear how would a “no data” indicator would help. Wouldn’t we need this indicator each time there is switch between “no data” and “data”? Channel occupancy calculation would still be based on sensing of own nodes right?

	Samsung
	4)
	The time used by neighbor UE or Cell had been occupied, and cannot be used by the UEs which would be handed over to the corresponding cell. If only exchange the load represented by the corresponding cell, the neighbour nodes could not evaluate correctly the load of the corresponding node, then perhaps make wrong decision for UE mobility. 

So both of Channel occupancy time percentage for correspondingly cell and neighbour cell are necessary to be as load metrics of MLB for NR-U.

	Ericsson 
	Keep the LBT reporting
	We support the reporting of: channel occupancy, percentage of successful LBT and LBT sensing duration. Probably the “no data” value could be implicitly indicated by the reporting node by not reporting the metrics at all.

Clarification that report is for DL is acceptable.

	Huawei
	Option 1
	

	ZTE
	Option 3
	For the percentage of successful LBT and LBT sensing duration, as there is no reference for these LBT related metrics, they could be removed and evaluated in next release.


4.2 MRO for NR-U

Despite the fact that the WI is closing, some companies propose in [2] and in [4] to send an LS to RAN2 asking for RLF reporting enhancement related to NR-U. The scope of the LS was sketched already at RAN3 #114-bis.

Question 4: Do you agree to send an LS to RAN2 to ask for enhancement of the UE reporting related to the MRO for NR-U, as defined at RAN3 #114-bis?

	Company
	Answer (yes/no)
	Comment

	Qualcomm
	No
	We already agreed to postpone MRO for NR-U to Rel-18. Let’s discuss it in Rel-18.

	Ericsson
	Prefer not
	We acknowledge that improvements in RLF reports are needed. At same time the group already agreed that work needs to be done to support MRO for NR-U in next release. 

Some of the proposed additions look beneficial (e.g. adding RACH related parameters), but we prefer to discuss this more before sending an LS to RAN2. It should also be taken into account that RAN2 will not be able to work on this topic within Rel17, according to the latest discussions in RAN2 on NR-U.

	Huawei
	Yes
	Better to let RAN2 knows about RAN3 progress on this topic and start the work at the beginning of rel-18.

	ZTE
	No
	As agreed in last meeting, we should postpone MRO for NR-U to Release 18.

	Lenovo
	
	An LS to RAN2 for enhancement of RLF report for NR-U is needed, but we are fine to postpone it to R18.


4.3 Others

Since RAN3 is closing the discussion on SON for NR-U, is there anything else that requires attention at this meeting?

Question 7: Please, provide any comments, if there are any issues that require attention before the work on SON for NR-U is closed in Rel.17?

	Company
	Comment

	Samsung
	In [7], it is proposed that the information on whether a channel is used for initial uplink BWP is needed in NR-U related configuration information. The reason is as follow:
A RAN node can configure a channel for initial uplink BWP, which is for initial RA resources. If the neighbor cells use same channel for initial RA resources, UEs in different cells could send initial RA request in same channel, which will add the possibility of LBT failure in RA procedure extremely. Because initial RA is the 1st step during a UE connects to a RAN node, the failure is fatal. If the neighbor nodes can provide each other the information about which channel is used for initial RA resources, the neighbor cells can select the suitable channel for initial RA to avoid the potential conflicts. It will be very beneficial to solve the problem.


	Ericsson
	NR-U channel characteristics sent from DU to CU-CP.

Given that in distributed architecture, DU is responsible to provide coverage for NR-Unlicensed spectrum (similarly to licensed spectrum), NR-U channel characteristics (NR-U Channel Index, NR-U ARFCN, NR-U Bandwidth) need to be communicated over F1AP from DU to CU-CP. 

Our proposal is to extend NR-Mode-Info within Served Cell Information which already contains licensed cell configuration parameters (e.g. NR CGI, FDD Info, TDD Info)

	Lenovo
	In [4], it is proposed that when HOF happens due to LBT failure at the target node, the target node may send an indication for LBT failure to the source node. Since the UE does not know LBT failure in the network, and it can trigger RLF report as legacy. The information included in the RLF report is not NR-U relevant, the source node would execute handover failure cause analysis and optimize mobility configuration as legacy. However, there is a possibility that the actual failure cause is inappropriate LBT related configuration rather than mobility configuration, in such a case, modifying mobility configuration by the source node is not essential and needs to be avoided. Considering this, an indication for LBT failure from target node to source node is needed. 


5 Conclusion, Recommendations [if needed]

If needed
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