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1 Introduction

According to the work item description for extending current NR operation to 71 GHz [1], RAN1 is tasked with the following:
	· Supports 120kHz SCS for SSB and 120kHz SCS for initial access related signals/channels in an initial BWP.
· Study and specify, if needed, additional SCS (240kHz, 480kHz, 960kHz) for SSB, and additional SCS (480kHz, 960kHz) for initial access related signals/channels in initial BWP.

· Study and specify, if needed, additional SCS (480kHz, 960kHz) for SSB for cases other than initial access.

· Note: coverage enhancement for SSB is not pursued.


At the RAN1 #104bis-e meeting, the following was agreed:
	Agreement:
For the case where SSB location and SCS are explicitly provided to the UE (non-initial access) and SSB does not configure Type-0 PDCCH, support 480 kHz and 960 kHz numerologies for the SSB

· Note: Strive to minimize specification impact due to the new SCS for SSB


Some further progress was made at the RAN1 #105-e meeting with the following agreement:

	Agreement:
For the case agreed in RAN1 #104bis-e where 480/960 kHz SSB location and SCS are explicitly provided to the UE (non-initial access) 

· Support configuring CORESET#0/Type0-PDCCH for the purpose of ANR/PCI confusion detection by down selecting from the following two alternatives

· Alt 1) Using dedicated signaling

· Alt 2) Using configuration in MIB

· Note: for ANR, when reading the MIB, the cell containing the SSB is known to the UE, as defined in 38.133 specification.


No agreements have been reached so far on the initial access case. 

A total of three proposed agreements related to the above could not be endorsed during RAN1 #105-e because one company sustained a formal objection. 

In this contribution, we provide the background on these proposals and propose a way forward for RAN. 

2 RAN1 status and way forward on initial access related issues
2.1  Supported numerologies for initial access
According to the Chairman’s notes in [2] the following two proposed agreements had sustained formal objections by two companies:
	Proposal:

In addition to 120kHz, support 480 kHz SSB for initial access with support of CORESET0/Type0-PDCCH configuration in the MIB with following constraints.

· Limited sync raster entry numbers

· It is assumed that RAN4 supports a channelization design which results in the total number of synchronization raster entries considering both licensed and unlicensed operation in a 52.6 – 71 GHz band no larger than 665 (Note: the total number of synchronization raster entries in FR2 for band n259 + n261 is 602). If the assumption cannot be satisfied, it’s up to RAN4 to decide its applicability to bands in 52.6 – 71 GHz.
· only 480kHz CORESTE#0/Type0-PDCCH SCS supported for 480 kHz SSB SCS.
· SSB time domain candidate resource pattern (within a slot or pair of slots) for 480 and 960kHz SSB are identical

· Prioritize support SSB-CORESET0 multiplexing pattern 1. Other patterns discussed on a best effort basis.

· Note: Strive to minimize specification impact by reusing tables for CORESET#0 and type0-PDCCH CSS set configuration defined for FR2 in Rel-15, as much as possible

Formal objection sustained by: Huawei, MediaTek (would like to discuss at next meeting)


	Proposal:

In addition to 120kHz, support both 480 and 960 kHz SSB for initial access with support of CORESET0/Type0-PDCCH configuration in the MIB with following constraints.

· Limited sync raster entry numbers

· It is assumed that RAN4 supports a channelization design which results in the total number of synchronization raster entries considering both licensed and unlicensed operation in a 52.6 – 71 GHz band no larger than 665 (Note: the total number of synchronization raster entries in FR2 for band n259 + n261 is 602). If the assumption cannot be satisfied, it’s up to RAN4 to decide its applicability to bands in 52.6 – 71 GHz.

· only 1 CORESTE#0/Type0-PDCCH SCS supported for each SSB SCS i.e., (480,480) and (960,960).

· SSB time domain candidate resource pattern (within a slot or pair of slots) for 480 and 960kHz SSB are identical

· Prioritize support SSB-CORESET0 multiplexing pattern 1. Other patterns discussed on a best effort basis.

· Note: Strive to minimize specification impact by reusing tables for CORESET#0 and type0-PDCCH CSS set configuration defined for FR2 in Rel-15, as much as possible

Formal objection sustained by: Huawei, MediaTek (object to 960 kHz)


Note that RAN1 has been discussing this issue for two entire quarters already [3]

 REF _Ref73715666 \r \h 
[4]

 REF _Ref73715667 \r \h 
[5]. It is thus evident that discussion of any technical concerns has been exhausted and consequently, RAN should conclude this issue at this meeting based on the majority view.
Proposal 1: In addition to 120kHz, support 480 kHz SSB for initial access with support of CORESET0/Type0-PDCCH configuration in the MIB with following constraints

· Limited sync raster entry numbers

· It is assumed that RAN4 supports a channelization design which results in the total number of synchronization raster entries considering both licensed and unlicensed operation in a 52.6 – 71 GHz band no larger than 665 (Note: the total number of synchronization raster entries in FR2 for band n259 + n261 is 602). If the assumption cannot be satisfied, it’s up to RAN4 to decide its applicability to bands in 52.6 – 71 GHz.

· only 480kHz CORESTE#0/Type0-PDCCH SCS supported for 480 kHz SSB SCS
· SSB time domain candidate resource pattern (within a slot or pair of slots) for 480 and 960kHz SSB are identical

· Prioritize support SSB-CORESET0 multiplexing pattern 1. Other patterns discussed on a best effort basis

· Note: Strive to minimize specification impact by reusing tables for CORESET#0 and type0-PDCCH CSS set configuration defined for FR2 in Rel-15, as much as possible

2.2 ANR and CGI reporting 
According to the Chairman’s notes in [2] the following proposed agreement had sustained formal objections by one company.
	Proposal:

To support ANR and PCI confusion detection for 480/960kHz SCS based SSB, support CORESET#0/Type0-PDCCH configuration in MIB of 480 and 960kHz SSB

· FFS: additional method(s) to enable support to obtain neighbor cell PCI and SIB1 contents related to CGI reporting

· Only 1 CORESTE#0/Type0-PDCCH SCS supported for each SSB SCS, i.e., (480,480) and (960,960).

· Prioritize support SSB-CORESET0 multiplexing pattern 1. Other patterns discussed on a best effort basis.

· Note: Strive to minimize specification impact by reusing tables for CORESET#0 and type0-PDCCH CSS set configuration defined for FR2 in Rel-15, as much as possible

· Note: From UE perspective, ANR detection for 480/960kHz SCS based SSB is not supported if the UE does not support 480/960 SCS for SSB.

· Note: for ANR, when reading the MIB, the cell containing the SSB is known to the UE, as defined in 38.133 specification.

Formal objection sustained by: Huawei


This issue has similarly been discussed in RAN1 during the last two quarters [4]

 REF _Ref73715667 \r \h 
[5] and moreover, this issue has been discussed during the NR-U work item in Rel. 16 [10] in RAN, RAN1, RAN2. We refer to the appendix for a detailed history of the issue. 

Given the long background of the issue and its discussion, conclusion, and specification in Rel. 16 across three working groups, we propose for RAN to agree the following along the majority view (all but one company):

Proposal 2: To support ANR and PCI confusion detection for 480/960kHz SCS based SSB, support CORESET#0/Type0-PDCCH configuration in MIB of 480 and 960kHz SSB

· FFS: additional method(s) to enable support to obtain neighbour cell SIB1 contents related to CGI reporting

· Only 1 CORESTE#0/Type0-PDCCH SCS supported for each SSB SCS, i.e., (480,480) and (960,960).

· Prioritize support SSB-CORESET0 multiplexing pattern 1. Other patterns discussed on a best effort basis.

· Note: Strive to minimize specification impact by reusing tables for CORESET#0 and type0-PDCCH CSS set configuration defined for FR2 in Rel-15, as much as possible

· Note: From UE perspective, ANR detection for 480/960kHz SCS based SSB is not supported if the UE does not support 480/960 SCS for SSB.

· Note: for ANR, when reading the MIB, the cell containing the SSB is known to the UE, as defined in 38.133 specification.

3 Conclusion

In this contribution, we reviewed the status of some initial access related issues in RAN1 regarding the work item for extending current NR operation to 71 GHz. Based on the history of the issues, the following is proposed for agreement during RAN #92e:

Proposal 1: In addition to 120kHz, support 480 kHz SSB for initial access with support of CORESET0/Type0-PDCCH configuration in the MIB with following constraints

· Limited sync raster entry numbers

· It is assumed that RAN4 supports a channelization design which results in the total number of synchronization raster entries considering both licensed and unlicensed operation in a 52.6 – 71 GHz band no larger than 665 (Note: the total number of synchronization raster entries in FR2 for band n259 + n261 is 602). If the assumption cannot be satisfied, it’s up to RAN4 to decide its applicability to bands in 52.6 – 71 GHz.

· only 480kHz CORESTE#0/Type0-PDCCH SCS supported for 480 kHz SSB SCS
· SSB time domain candidate resource pattern (within a slot or pair of slots) for 480 and 960kHz SSB are identical

· Prioritize support SSB-CORESET0 multiplexing pattern 1. Other patterns discussed on a best effort basis

· Note: Strive to minimize specification impact by reusing tables for CORESET#0 and type0-PDCCH CSS set configuration defined for FR2 in Rel-15, as much as possible

Proposal 2: To support ANR and PCI confusion detection for 480/960kHz SCS based SSB, support CORESET#0/Type0-PDCCH configuration in MIB of 480 and 960kHz SSB

· FFS: additional method(s) to enable support to obtain neighbour cell SIB1 contents related to CGI reporting

· Only 1 CORESTE#0/Type0-PDCCH SCS supported for each SSB SCS, i.e., (480,480) and (960,960).

· Prioritize support SSB-CORESET0 multiplexing pattern 1. Other patterns discussed on a best effort basis.

· Note: Strive to minimize specification impact by reusing tables for CORESET#0 and type0-PDCCH CSS set configuration defined for FR2 in Rel-15, as much as possible

· Note: From UE perspective, ANR detection for 480/960kHz SCS based SSB is not supported if the UE does not support 480/960 SCS for SSB.

· Note: for ANR, when reading the MIB, the cell containing the SSB is known to the UE, as defined in 38.133 specification.
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Appendix 1

ANR and inter-operator PCI confusion resolution in Release 16

RAN1 reached the following agreement during the NR-U study item phase in Rel. 16 [6], wherein resolution of PCI confusion in an NR-U deployment is observed to be beneficial:

	Inclusion of the CSI-RS and RMSI-CORESET(s)+PDSCH(s) (carrying RMSI) associated with SS/PBCH block(s) in addition to the SS/PBCH burst set in one contiguous burst (referred to as the NR-U DRS) can be beneficial for

-
Meeting OCB requirement

-
Compacting signals in time domain to limit the required number of channel access and for short channel occupancy

-
Support of stand-alone NR-U deployments

-
Support of automatic neighbour relations (ANR) functionality in an NR-U deployment 

-
Resolution of PCI confusion in an NR-U deployment


Furthermore, RAN2 concluded the following during the same study item phase [7]:

	In unlicensed spectrum, multiple PLMNs from different operators can share the same channel and coordination between different operators may not happen. This may cause PCI collisions or confusion. As one possible solution, the gNBs can scan different frequencies to identify the PCIs of neighbour cells and use this information in setting the PCIs of their own cells in order to avoid PCI collisions. In addition, ANR can be used, as in NR licensed, to detect and solve PCI collision and confusion.


At the RAN plenary meeting #83, essential features for successful NR-U deployments were discussed and agreed [8]. RMSI (PLMN) transmission in SCell was among these items. 
	Essential
· Wideband PRACH design (long sequence vs repetition)

· Supported PRACH formats (legacy PRACH and new PRACH)

· RMSI PDSCH to SSB rate matching (impacted by RAN4 sync raster decision, if the decision does not guarantee SSB placement at the edge of the initial DL BWP)

· Also impact default PDSCH SLIV table configuration

· RMSI (PLMN) transmission in Scell

Optimizations

· CSI-RS FDM with SSB (impacted by RAN4 sync raster decision)

· Additional PRACH numerology

· Multiplexing of PRACH and other channels

· Whether to introduce LBT gap between ROs


According to the agreements in the NR-U study item phase, RAN2 agrees that PCI confusion is a valid problem in unlicensed spectrum. Furthermore, RAN1 agrees that transmitting RMSI as part of the NR-U DRS is beneficial in license-assisted non-standalone and standalone deployments. PCI confusion resolution was also discussed at the RAN Plenary level when drafting the work item [10]. Similarly to the agreed conclusions in [6], RAN decided that the automatic neighbour relation (ANR) function of NR Rel. 15 can be used for PCI confusion resolution in NR-U. The specification of ANR in TS 38.300 is as in the Appendix of this contribution. 

All of the above resulted in the following Rel.16 specifications [11] specifically to support ANR and inter-operator PCI collision confusion resolution in unlicensed spectrum in NR-U.

	For operation with shared spectrum channel access, a UE determines an offset from a smallest RB index of the CORESET for Type0-PDCCH CSS set to a smallest RB index of the common RB overlapping with a first RB of the corresponding SS/PBCH block

-
according to the offset in Table 13-1A or Table 13-4A, if the frequency position of the SS/PBCH block corresponds to the GSCN of a synchronization raster entry as defined in [8-1, TS 38.101-1], and
-
according to a sum of a first offset and a second offset if the frequency position of the SS/PBCH block is provided by ssbFrequency in a measurement configuration associated with a reporting configuration providing reportCGI and does not correspond to the GSCN of a synchronization raster entry as defined in [8-1, TS 38.101-1], where

-
the first offset is provided in Table 13-1A or Table 13-4A, and 
-
the second offset is determined as the offset from a smallest RB index of the common RB overlapping with the first RB of the SS/PBCH block indicated in the measurement configuration to a smallest RB index of the common RB overlapping with the first RB of a SS/PBCH block hypothetically located at the GSCN of a synchronization raster entry, where the single synchronization raster entry is located in the same channel as the SS/PBCH block used for the shared spectrum channel access procedure, as described in [15, TS 37.213]
where the offsets are defined with respect to the SCS of the CORESET for Type0-PDCCH CSS set that is same as the SCS of the corresponding SS/PBCH block.


Appendix 2
3GPP TS 38.300, NR and NG-RAN Overall Description, V15.6.0 (2019-06)

	15.3.3
Automatic Neighbour Cell Relation Function

15.3.3.1
General

The purpose of ANR function is to relieve the operator from the burden of manually managing NCRs. Figure 15.3.3.1-1 shows ANR and its environment:
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Figure 15.3.3.1-1: Interaction between gNB and OAM due to ANR

The ANR function resides in the gNB and manages the Neighbour Cell Relation Table (NCRT). Located within ANR, the Neighbour Detection Function finds new neighbours and adds them to the NCRT. ANR also contains the Neighbour Removal Function which removes outdated NCRs. The Neighbour Detection Function and the Neighbour Removal Function are implementation specific.

An existing NCR from a source cell to a target cell means that gNB controlling the source cell:

a)
Knows the global and physical IDs (e.g. NR CGI/NR PCI, ECGI/PCI) of the target cell.

b)
Has an entry in the NCRT for the source cell identifying the target cell.

c)
Has the attributes in this NCRT entry defined, either by OAM or set to default values.

NCRs are cell-to-cell relations, while an Xn link is set up between two gNBs. Neighbour Cell Relations are unidirectional, while an Xn link is bidirectional.

NOTE:
The neighbour information exchange, which occurs during the Xn Setup procedure or in the gNB Configuration Update procedure, may be used for ANR purpose.

The ANR function also allows OAM to manage the NCRT. OAM can add and delete NCRs. It can also change the attributes of the NCRT. The OAM system is informed about changes in the NCRT.

15.3.3.2
Intra-system Automatic Neighbour Cell Relation Function

ANR relies on NCGI (see clause 8.2) and ANR reporting of E-UTRA cells as specified in TS 36.300 [2].
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Figure 15.3.3.2-1: Automatic Neighbour Relation Function

Figure 15.3.3.2-1 depicts an example where the NG-RAN node serving cell A has an ANR function. In RRC_CONNECTED, the NG-RAN node instructs each UE to perform measurements on neighbour cells. The NG-RAN node may use different policies for instructing the UE to do measurements, and when to report them to the NG-RAN node. This measurement procedure is as specified in TS 38.331[12] and TS 36.331 [29].

1.
The UE sends a measurement report regarding cell B. This report contains Cell B's PCI, but not its NCGI/ECGI.

When the NG-RAN node receives a UE measurement report containing the PCI, the following sequence may be used.

2.
The NG-RAN node instructs the UE, using the newly discovered PCI as parameter, to read all the broadcast NCGI(s) /ECGI(s), TAC(s), RANAC(s), PLMN ID(s) and, for neighbour NR cells, NR frequency band(s). To do so, the NG-RAN node may need to schedule appropriate idle periods to allow the UE to read the NCGI/ECGI from the broadcast channel of the detected neighbour cell. How the UE reads the NCGI/ECGI is specified in TS 38.331 [12] and TS 36.331 [29].

3.
When the UE has found out the new cell's NCGI(s) /ECGI(s), the UE reports all the broadcast NCGI(s)/ECGI(s) to the serving cell NG-RAN node. In addition, the UE reports all the tracking area code(s), RANAC(s), PLMN IDs and, for neighbour NR cells, NR frequency band(s), that have been read by the UE. In case the detected NR cell does not broadcast SIB1, the UE may report noSIB1 indication as specified in TS 38.331 [12].

4.
The NG-RAN node decides to add this neighbour relation, and can use PCI and NCGI(s)/ECGI(s) to:

a.
Lookup a transport layer address to the new NG-RAN node.

b.
Update the Neighbour Cell Relation List.

c.
If needed, setup a new Xn interface towards this NG-RAN node.




