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1
Introduction
Following agreement at RAN3#99bis of X2AP CR for support of NR Multiple frequency band in EN-DC [1] and mirror F1AP TP [2], it was detected during offline discussion that SUL information should be provided differently, i.e. SUL bands should be reported per supported UL band, rather than as an IE that is independent from UL bands. 
In addition, RAN3 did not considered the problem of adding synchronisation signals information details to the X2 signalling. Such details concern SSB signals transmitted over an NR cell. SSB signals include synchronisation signals a UE would need to monitor in order to take and report inter RAT measurements of an NR cell.
In this paper the remaining issues concerning missing NR frequency information and SSB information are tackled.
2
Discussion
At the last RAN3 meeting the CRs in [1] and [2] decoupled the NR ARFCN from frequency band information because, unlike in the case of LTE, NR is not subject to a fixed one to one mapping of the ARFCN and Frequency band. There could therefore be more than one ARFCN that can be associated to a Frequency Band.

While this issue was addressed the CRs agreed in [1] and [2] left some other aspects unresolved.  

It is in fact evident that the definition of ARFCN is not yet clear amongst 3GPP groups. It appears that TS38.104 assumes that the ARFCN points at the centre frequency of a reference frequency. However, in TS38.331 it can for example be found that the ARFCN for a cell reference frequency is defined as follows:

    -- Absolute frequency position of the reference resource block (Common RB 0). Its lowest subcarrier is also known as Point A. 

    -- Note that the lower edge of the actual carrier is not defined by this field but rather in the scs-SpecificCarrierList.

    -- Corresponds to L1 parameter 'offset-ref-low-scs-ref-PRB' (see 38.211, section FFS_Section)

    absoluteFrequencyPointA                 ARFCN-ValueNR,
Hence the ARFCN for an NR cell frequency seems to point at Point A, according to TS.38.331.

The problem becomes even more confusing if one tries to introduce signalling of SSB frequency and timing information to the NR cell information. Let us explain why signalling of SSB information is important.
SSBs include synchronisation reference signals that need to be identified for inter RAT measurements. 
In the case of EN-DC an eNB that needs to configure NR cell measurements for a UE would need to know the configuration of SSB in neighbour NR cells in order to configure measurements of such. 
This translate into knowing the SSB reference frequency, because such frequency may be a smaller portion of the cell reference frequency and it would be inefficient for the UE to scan across the whole NR cell reference frequency to detect SSBs. 
Further, the serving eNB would need to know the SSB timing information configuration at the neighbour NR cell to be measured, i.e. the occurrence of such signals in time. Without this information the UE would need to search for synchronisation signals for long time periods, increasing battering consumption and prolonging measurement duration. 
Assuming that the SSB reference frequency needs to be identified, the ARFCN for such frequency should be provided over X2. However, according to TS38.331, the SSB ARFCN is defined as follows:

-- Frequency of the SSB to be used for this serving cell. The frequency provided in this field identifies the position of 


-- resource element RE=#0 (subcarrier #0) of resource block RB#10 of the SS block. The cell-defining SSB of an SpCell is always on


-- the sync raster. Frequencies are considered to be on the sync raster if they are also identifiable with a GSCN value (see 38.101).


absoluteFrequencySSB




ARFCN-ValueNR,

Namely, the ARFCN used to detect the SSB reference frequency identifies a resource element that is differed from what identified by the ARFCN used to detect the cell reference frequency (i.e. Point A).
Finally, and as mentioned in the Introduction section of the paper, the CRs agreed in [1] and [2] defined a signalling structure where the SUL information (including SUL bands) is reported as a generic piece of information per NR cell. This is not correct because for each supported UL band in an NR cell there could be specific SUL bands associated to it. It is therefore useful to signal to a neighbour node which UL band + SUL band(s) are allowed, rather than leaving such deduction to the neighbouring node and signal SUL bands as UL-band-independent.

In conclusion, there are three issues that need to be resolved to appropriately define served and neighbour cell information signalling over X2 for EN-DC. The proposal below covers such improvements.
Proposal: It is proposed to enhance the CRs in R3-182344 and R3-182345 to cover the following points:

1) Add synchronisation signals (SSB) information (reference frequency and timing information) for each served/neighbouring NR cell advertised over X2 signalling


2) Define the meaning of the ARFCN parameters according to the use case


3) Structure the SUL band information as a per UL band piece of information, so to be able to signal the allowed combinations of UL band + SUL band at each NR cell
It is also proposed to LS RAN1, RAN2 and RAN4 to inform them of the decisions made by RAN3 on how to signal NR cell information. This is believed to be very useful in order to allow all RAN groups to be aligned with regards to the definition of ARFCN and other cell specific information.

Proposal 2: LS RAN1, RAN2 and RAN4 to inform them of the agreements taken by RAN3 on how to signal NR cell information 

3
Conclusion
In this paper it has been explained that a number of issues were left unresolved during the last RAN3 meeting and that the CRs agreed in [1] and [2] would need to be revisited to ensure that such remaining issues are addressed. 
The following proposals were presented:

Proposal: It is proposed to enhance the CRs in R3-182344 and R3-182345 to cover the following points:

1) Add synchronisation signals information (reference frequency and timing information) for each served/neighbouring NR cell advertised over X2 signalling


2) Define the meaning of the ARFCN parameters according to the use case


3) Structure the SUL band information as a per UL band piece of information, so to be able to signal the allowed combinations of UL band + SUL band at each NR cell

Proposal 2: LS RAN1, RAN2 and RAN4 to inform them of the agreements taken by RAN3 on how to signal NR cell information 

CRs that reflects such proposals are available in R3-183243 and R3-183244, while a draft LS informing RAN groups of the decisions taken by RAN3 is available in R3-183254
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