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1. Introduction

This paper addresses the following email discussion:

[AT116bise][801][SON/MDT] Reply LS on NR-U (Samsung)


Draft reply LS for R2-2200103. R2-2200664 can be used as baseline.


Intended outcome: LS ready for being approved.


Deadline: 22:22 UTC, Monday Week2
This offline discussion is progressed in two phases.

Phase 1:

Input from companies is provided for each issue.
Companies are invited to provide their comments by the deadline, 22:22 UTC, Friday Jan 21.
Phase 2:

Input from companies on the summary and the draft Reply LS is provided.

Companies are invited to provide their comments by the deadline, 22:22 UTC, Monday Jan 24.
To aid better communication between the respective delegates handling this topic from different companies, it is requested to fill-in the contact information:

Contact Information

	Company
	Contact person
	Email

	Samsung
	Sangbum Kim
	Sb07.kim@samsung.com

	Apple
	Sasha Sirotkin
	ssirotkin@apple.com

	Ericsson
	Marco Belleschi
	Marco.belleschi@ericsson.com

	Huawei, HiSilicon
	Jun Chen
	jun.chen@huawei.com

	Qualcomm
	Rajeev Kumar
	rkum@qti.qualcomm.com

	Intel
	Candy Yiu
	Candy.yiu@intel.com

	Sharp 
	Ningjuan Chang
	ningjuan.chang@cn.sharp-world.com

	Lenovo
	Le Yan
	yanle1@lenovo.com

	CATT
	ShiJie
	shijie@catt.cn


2.
Discussion
In the context of SON optimization for NR-U, RAN3 has agreed to support NR-U in Mobility Load Balancing and identified that it is beneficial to exchange load metrics on a per cell and per NR-U channel granularity between base stations. In order to define the load metrics in network interfaces and keep in line with the concept in RAN1 and RAN2, RAN3 has provided the following questions to RAN1 and RAN2 [1].

Companies are invited to provide the view on the following questions. For easy compromise, the draft answers in [2] can be used as baseline.

Issue 1: How should an NR-U channel be represented? 

A possible description identified by RAN3 for the NR-U channel representation is as following. In this representation an NR-U channel can be recognized via its centre frequency and bandwidth.

	NR-U Channel List
	 
	0..1
	 

	>NR-U Channel Item
	 
	1..<maxnoofNR-UChannels>
	 

	>>Channel ID
	M
	 
	INTEGER (1.. maxnoofNR-UChannels, …)

	>>NR ARFCN
	M
	 
	INTEGER (0.. maxNRARFCN)

	>>Bandwidth
	M
	 
	ENUMERATED (10Mhz, 20Mhz. …)


RAN3 would like to check with RAN1 and RAN2 if the above information is enough to identify a NR-U channel or if more details are needed.

In order to define the channel occupancy time of an NG-RAN node, RAN3 also discussed whether channel sensing is carried out even when no data needs to be transmitted or whether channel sensing is performed only when the NG-RAN node needs to exchange traffic over the NR-U channel.

The draft answer from [2] is as follows:

From RAN2 perspective, 'NR ARFCN' and 'Bandwidth' are sufficient, and 'Channel ID' which does not exist in RAN2 specifications is not needed.

Q1: Do companies agree the draft answer above? If not or needed to be updated, please provide view in the Comments below.

	Company
	Agree/disagree
	Comments

	Samsung
	Agree
	Proponent

	Apple
	Agree
	

	Ericsson 
	Partially (the specific BPW should be indicated instead of channel ID)
	The UE performs the LBT operation per its active BWP (as specified in TS 38.300, clause 5.6 for access to the shared spectrum).

The current method of indicating the BWP’s frequency location is based on locationAndBandwidth and subcarrierSpacing fields in the BWP IE. 

In our understanding, this information is needed to know which channel related LBT is being performed based on this BWP. Thus, some indication of the BWP is required. Therefore, we should include the locationAndBandwidth + subcarrierSPacing

	Nokia
	Agree
	

	Huawei, HiSilicon
	Agree
	

	Qualcomm
	Agree
	

	Intel
	Agree
	

	Sharp 
	Agree 
	

	Lenovo
	Agree
	

	CATT
	Agree
	

	ZTE
	Agree
	


Rapporteur Summary:

TBD

Issue 2:  According to current specifications, is an NG-RAN node supposed to sense the NR-U channel even when no data needs to be transmitted or is channel sensing performed only when the NG-RAN node needs to exchange traffic over the NR-U channel?
The draft answer from [2] is as follows:

It is not specified in RAN2 specifications, but RAN2 understands that it is up to network implementation so both would be possible.

Q2: Do companies agree the draft answer above? If not or needed to be updated, please provide view in the Comments below.

	Company
	Agree/disagree
	Comments

	Samsung
	Agree
	Proponent

	Apple
	Agree
	Maybe it would be better to simply state that “RAN2 does not specify…”

	Ericsson
	Agree with the intention but we should refer to TS 38.300 in the reply.
	It is up to the implementation, but TS 38.300 it is quite clear on when the LBT may be applied by the NG-RAN node.

As proposed in our paper R2-2201605 (see annex in that paper), we can indicate as follows:

‘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.’

	Nokia
	Agree
	

	Huawei, HiSilicon
	Agree
	We think Ericsson’s wording is more clear.

	Qualcomm
	Agree
	

	Intel
	Agree
	Prefer also to either use Ericsson reply or include in the reply.

	Sharp 
	Agree 
	Ericsson’s suggestion is more clear.

	Lenovo
	Agree
	E///’s wording seems better.

	CATT
	Agree
	

	ZTE
	Agree
	


Rapporteur Summary:

TBD

Furthermore, RAN3 discussed exchanging Energy Detection (ED) threshold between RAN nodes and have two more questions: 

Issue 3: How is the ED threshold configured in RAN node?

The draft answer from [2] is as follows:

Since it’s about how to decide the ED threshold in RAN node, RAN2 understands that it is specified in RAN1 specification (i.e. TS 37.213, subclause 4.1.5). Hence, RAN1 confirmation would be required.

Q3: Do companies agree the draft answer above? If not or needed to be updated, please provide view in the Comments below. 

	Company
	Agree/disagree
	Comments

	Samsung
	Agree
	Proponent

	Apple
	Agree
	Perhaps it is better to delegate the answer to RAN1 instead of asking for confirmation.

	Ericsson
	Disagree
	The ED threshold is used in RAN1 spec, but the configuration is in RRC specification. Hence RAN2 can indicate to RAN3 how the ED threshold is configured in our specification without involving RAN1 (see below ASN.1):
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Based on the above ASN.1 and the related field description, we propose to reply as follows (see R2-2201605 and the annex therein):

“The energy detection threshold configuration is configured as part of the NR-U channel access configuration, which in turn is included in the serving cell configuration, according to TS 38.331. The energy detection threshold can be configured as an offset to the default maximum energy detection threshold value, or as an absolute configurable maximum energy detection threshold value.”

	Nokia
	Agree
	This is part of Channel Access Config, referring to RAN1 specification. RRC spec does only  refer to TS37.213 (also as stated in the field description), thus RAN1 confirmation would be required.

	Huawei, HiSilicon
	Disagree
	The original LS was sent to RAN1 and RAN2. From RAN2 point of view, we should provide our feedbacks based on our specifications, so we tend to agree with Ericsson’s wording. RAN1 can check their specs and provide their feedbacks.

	Qualcomm
	Agree
	Agree with Nokia. 

	Intel
	Agree
	May need to massage the wording but agree in general.

	Sharp 
	Agree 
	This threshold is actually a RAN1 parameter, so need RAN1 confirmation.

	Lenovo
	Agree
	Even though it is RAN2 configures ED threshold in TS38.331, RAN2 needs to check with RAN1 how to represent ED threshold.

	CATT
	Agree
	

	ZTE
	Agree
	RAN1 confirmation is needed


Rapporteur Summary:

TBD

Issue 4: What is the ED threshold granularity (per channel, per cell, per UE…)?

The draft answer from [2] is as follows:

Since it’s about how to decide the ED threshold in RAN node, RAN2 understands that it is specified in RAN1 specification (i.e. TS 37.213, subclause 4.1.5). Hence, RAN1 confirmation would be required.

Cf. ED threshold for the UE can be configured under ServingCellConfig, which usually contains the configuration per cell.

Q4: Do companies agree the draft answer above? If not or needed to be updated, please provide view in the Comments below.
	Company
	Agree/disagree
	Comments

	Samsung
	Agree
	Proponent

	Apple
	Agree
	Perhaps it is better to delegate the answer to RAN1 instead of asking for confirmation.

	Ericsson
	Disagree (it should be UE-specific per cell)
	Similar to the previous question, the ED threshold granularity is specified in RAN2 specifications, hence RAN2 has to reply to this not RAN1. 

In particular, the ED threshold is configured within the servingCellConfig and whatever that is configured in servingCelllConfig is a UE specific configuration. Thus, two UEs connected to the same cell can be configured with different ED threshold values. 

CellGroupConfig ( spCellConfig ( spCellConfigDedicated                ( ServingCellConfig -> channelAccessConfig ( energyDetectionConfig( maxEnergyDetectionThreshold
This is an important information to be captured in the reply LS and we can reply as follows:

“As it is described in the reply to Q3, the ED threshold is configured in a dedicated way to a specific UE per serving cell.”

	Nokia
	Agree
	Since RRC spec refers to TS 37.213, subclause 4.1.5, this configuration is set according to RAN1 specification.  

	Huawei, HiSilicon
	See our comments
	We think that above answer and Ericsson’s wording have the following common part:

ED threshold for the UE can be configured under ServingCellConfig, which usually contains the configuration per cell.
So this part can be used in the RAN2 response LS and we think Ericsson’s wording is more clear. Similar as our responses for Q3, RAN2 should reply based on RAN2 specifications.

	Qualcomm
	Agree 
	

	Intel
	Agree
	

	Sharp 
	Agree 
	

	Lenovo
	Agree 
	As commentsed in Q3, RAN2 needs to check with RAN1 how to represent ED threshold.

	CATT
	Agree
	

	ZTE
	Agree
	RAN1 confirmation is needed


Rapporteur Summary:

TBD

3. Conclusion

TBD
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