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Introduction
TR 38.802 ‎[1]‎
 produced by RAN1 indicates in multiple places the “coordinated scheduling/beamforming, power control, link adaptation, hybrid dynamic/static UL/DL resource assignment”. 

The coordination of operation will imply the coordination of resource assignment per TRP (Transmit Receive Point) and per antenna port within gNB-DU. It will not be possible to execute this operation without a DU identifier, a TRP identifier and an antenna port identifier. The antenna port identifier could be defined by RAN1.

Legacy situation

In the last TS36.423 document, X2 interface has used 113 times the E-UTRAN Global Cell Identifier (ECGI) formed from PLMN ID+ eNB ID + the physical cell identifier, due to the reason that the 512 physical cell IDs were not sufficient.

The measurements are done and reported per cell, the mobility is from the old to the new cell, etc. so what’s the reason to suddenly delete the Global Cell ID from the cell list, as long as RAN1 still uses the physical Cell ID?

Limitation of PHY cell IDs
RAN3 had an agreement to hide the DUs of a gNB to other gNBs and DUs. The assumption was based on the fact that a cell identifier is sufficient and there will be enough cell identifiers to identify a cell within a centralized gNB.

However the base assumption is invalidated by RAN1 in TS 38.221, in section 7.4.2:
“There are 1008 unique physical-layer cell identities given by
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If we consider that there can be up to 32 frequency channels aggregated by a base station and 3 sectors per base station, the number of base stations is reduced to 10.5, which is obviously too low for covering the needs of a centralized gNB.

Observation 1: The number of PHY cell IDs is too low for identifying a cell within a centralized gNB.

Use of Cell ID in TS38.300

The following text is reproduced from TS 38.300:

“-
NR Cell Global Identifier (NCGI): used to identify NR cells globally. The NCGI is constructed from the PLMN identity the cell belongs to and the NR Cell Identity (NCI) of the cell.
It is assumed that the E-UTRA Cell Identifier as defined for E-UTRAN is also used within NG-RAN. “
This text indicates that there is an assumption that a cell identifier is constructed in a gNB.

Construction of the cell identifier in gNB

DU can actually represent only a sub-cell in RAN1 language, i.e. one or more TRP (Transmit-Receive Point). In some frequencies a TRP can create its own cells (i.e. there is only one TRP in a cell), while in other frequencies can be a sub-cell.
A cell is formed by allocating antenna ports on different TRPs of one or more base stations to operate on a specified frequency channel or eventually on a restricted number of time and/or frequency resources of the channel. The antenna ports can be separately allocated to channels carrying user data, control signals, reference signals (there may be ports per type of reference signals, including sync signals, CSI, demodulation reference signals for DL and sounding signals, demodulation reference signals for UL or to a combination of these channels.

A sub-cell can be waked-up or closed-down depending of the traffic requirements.
gNB DU Identifier
From point of view of Xn and F1 interfaces, what is of relevance is the sub-cell identification, given that the CU will receive reports and send commands from/to DUs, not to a cell (sic!), while from the p.o.v. of UE what is of relevance is the entire cell, as an UE can receive traffic from multiple sub-cells.

From p.o.v of physical layer the TRP is of major importance, and in each TRP, at least in high layer split, there is a PHY entity. At PHY level each TRP can be allocated with its CSI-RS reference signals for obtaining CSI reports per TRP.
The DU identifier is needed for user plane and control plane traffic routing and also as mean to tag reports and commands as belonging to a piece of hardware. All the reports will stay in a queue for processing and given that in a dynamic network including residential users the IP addresses are not stable, the actual source/destination entity will be marked by a DU_ID. Similar approach is used in legacy TS36.423, where the EGCI is used 120 times includes the eNB and the eNB ID is used 30 times.
Conclusion

It is mandatory, for insuring the normal system operation, to introduce the DU-ID in RAN3 specifications.
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