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Introduction
There is one major Rel-16 leftover issue for PRACH coordination:
For the case of gNB-CU/DU split architecture and NSA-only en-gNB architecture, in order to perform NR PRACH coordination, there are (at least) two necessary steps:
Step 1: The gNB-DU or en-gNB provides the PRACH configuration of its own cell toward the gNB-CU or eNB.
Step 2: The gNB-CU or eNB provides the PRACH configuration received in Step 1 toward another gNB-DU or en-gNB.
In the offline discussion during the last meeting, there was a consensus on how to support Step 1, and thus the corresponding amendments are already agreed. However the view on how to support Step 2 is split. Take the case on gNB-CU/DU split as an example, two types of approaches are provided [1]:
· No need for the gNB-DU to report any “potential PRACH conflict”. And the gNB-CU can filter the PRACH configuration of intra-frequency neighbour cells on its own to prevent huge signalling.
· A gNB-DU sends to its gNB-CU RACH information, comprising RACH failure and RACH success information about accesses on the cells it controls. gNB-CU sends to a gNB-DU a limited set of neighbour PRACH Configurations, filtered according to the cells that seem to be in RACH Configuration Conflict based on the received information on RACH Failures and RACH successes at the gNB-CU.
Any attempt for a compromise failed, leaving it unsupported in the current interface specifications.
In this paper, we will emphasise again that the signalling of Step 2 is never significantly larger than Step 1, as long as proper implementation is used, and thus the necessity of any “report” does not exist.
Discussion
[bookmark: OLE_LINK78][bookmark: OLE_LINK79]Take gNB-CU/DU split as an example. We don’t think there is any real necessity for a gNB-DU to provide any report toward the gNB-CU in order to trigger the DL PRACH configuration delivery, and on the opposite, we find the potential problem of such report:
On one side, the signalling size of NR Cell PRACH Configuration is not that huge—it is typically comparable with E-UTRA’s. The number of intra-frequency neighbour cells is not issue either.
For a network consisting of intra-frequency cells with similar sizes, one cell will typically have only a few intra-frequency neighbour cells. And for the case that one macro cell “covers” 1000 intra-frequency micro cells (assuming that such case exists), it should be the work of the 1000 micro cells to read the one configuration of the one macro cell and to adjust configuration in order to avoid interference, rather than the macro cell to read the 1000 configurations of the 1000 micro cells and make some adjustments itself.
Based on the analysis above, for any case we need not deliver many “neighbour cell configurations” toward the gNB-DU. The length of the PRACH list delivered from the gNB-CU toward the gNB-DU would naturally be comparable with the one reported from the gNB-DU toward the gNB-CU.
Observation 1: A gNB-CU/eNB can filter the PRACH configuration of intra-frequency neighbour cells on its own to prevent huge signalling, e.g. not to include the PRACH configuration of a micro neighbour cell which is a neighbour to a macro cell served by the gNB-DU/en-gNB.
Observation 2: Based on proper filtering, the length of the PRACH list of the neighbour cells provided to the gNB-DU/en-gNB would be comparable with the one reported from the gNB-DU/en-gNB.
On the other side, the method of “conflict detection” would likely incur persistent signalling wasting. Many possible reasons can cause a cell receiving the MSG1 but no consecutive MSG3, e.g. RF issue over MSG2/3 delivering. Such wasting will easily overtake the other solution, in which PRACH configurations are only needed to be exchanged only upon e.g. cell setup since they are usually semi-static.
Observation 3: The method of “potential PRACH conflict detection” would likely incur persistent signalling wasting, since RF issue may also cause that a gNB receives a MSG1 but no consecutive MSG3.
Proposal 1: No need for the gNB-DU/en-gNB to report any “potential PRACH conflict”.
The next question is on where to include the PRACH configuration of neighbour cells.
For X2AP the solution is quite straightforward: there is one § 9.2.98 “NR Neighbour Information” and including it there seems working well. However this structure lacks of IEs that can indicate the location and bandwidth of carriers (except the one of the SUL), the TDD pattern and the number of SSB, so we have to add them as well.
Proposal 2: An optional IE “NR Cell PRACH Configuration” is proposed to be added into the § 9.2.98 “NR Neighbour Information” inside TS 36.423, as well as some necessary IEs to deliver the location and bandwidth of carriers, the TDD pattern and the number of SSB.
But for the F1AP the case is a little bit complex.
Generally speaking, two types of solutions was raised the recent meetings, and during the offline discussion last meeting they are summarised as below [1]:
· Alt 1: to add a list of neighbour cells directly within some F1AP DL messages (F1 SETUP RESPONSE, GNB-DU CONFIGURATION UPDATE ACKNOWLEDGE and GNB-CU CONFIGURATION UPDATE), namely “Cell Information Notification List”, with PRACH coordination-related parameters included within it as optional IEs;
· Alt 2: to include PRACH Configuration into the Neighbour Cell Information List Item within the GNB-CU CONFIGURATION UPDATE message.
For the solution Alt 2, there has been some concern that it may disturb the CLI function. According to the current version of TS 38.473:
	If the Intended TDD DL-UL Configuration NR IE is absent from the Neighbour Cell Information List IE, whereas the corresponding NR CGI IE is present, the receiving gNB-DU shall remove the previously stored Neighbour Cell Information IE corresponding to the NR CGI.


The field Intended TDD DL-UL Configuration NR is defined as a “release-if-absent” one, making the Neighbour Cell Information List not suitable to extend for any function not related to CLI.
Observation 4: The field Intended TDD DL-UL Configuration NR is defined as a “release-if-absent” one, making the Neighbour Cell Information List not suitable to extend for any function not related to CLI.
Therefore we propose to add a list of neighbour cells directly within some F1AP DL messages, namely “Cell Information Notification List”, with PRACH coordination-related parameters included within it as optional IEs. Unlike the feature TDD CLI, there is already a method to indicate a release of PRACH configuration: setting the list length as zero. Therefore we do not need the “absence of PRACH configuration” serves as an indication of release—instead it means “no change”, similar to most interface IEs. As the result, “Cell Information Notification List” can be further expanded for other purposes in the future.
There was some doubt on whether it is necessary to add into the F1 SETUP RESPONSE message as well, claiming that there is no use case as F1 interface is always setup before Xn interface. However such claim is not true. In gNB-CU/DU split structure one gNB-CU can cover a considerably large area, and adding new gNB-DU into it after every other interfaces were setup could be a common case. Thus there is still some use case to deliver neighbour cells’ PRACH configuration toward a gNB-DU within the F1 SETUP RESPONSE message.
Considering the abovementioned observation that its length should be similar to the one reported from the gNB-DU toward the gNB-CU, we propose to define its maximum length as maxCellingNBDU for alignment. This is also the length of the Neighbour Cell Information List.
Proposal 3: A new IE, namely “Cell Information Notification List”, is proposed to be included into the following F1AP messages: F1 SETUP RESPONSE, GNB-DU CONFIGURATION UPDATE ACKNOWLEDGE and GNB-CU CONFIGURATION UPDATE.
Proposal 4: The maximum length of the “Cell Information Notification List” should be maxCellingNBDU for alignment.
Proposal 5: IEs related to PRACH coordination should be added into each item of the new “Cell Information Notification List” IE in order to carry the PRACH configuration of the cells belonging to other gNB(-DU)s toward the gNB-DU.
Conclusion
Observation 1: A gNB-CU/eNB can filter the PRACH configuration of intra-frequency neighbour cells on its own to prevent huge signalling, e.g. not to include the PRACH configuration of a micro neighbour cell which is a neighbour to a macro cell served by the gNB-DU/en-gNB.
Observation 2: Based on proper filtering, the length of the PRACH list of the neighbour cells provided to the gNB-DU/en-gNB would be comparable with the one reported from the gNB-DU/en-gNB.
Observation 3: The method of “potential PRACH conflict detection” would likely incur persistent signalling wasting, since RF issue may also cause that a gNB receives a MSG1 but no consecutive MSG3.
Proposal 1: No need for the gNB-DU/en-gNB to report any “potential PRACH conflict”.
Proposal 2: An optional IE “NR Cell PRACH Configuration” is proposed to be added into the § 9.2.98 “NR Neighbour Information” inside TS 36.423, as well as some necessary IEs to deliver the location and bandwidth of carriers, the TDD pattern and the number of SSB.
Observation 4: The field Intended TDD DL-UL Configuration NR is defined as a “release-if-absent” one, making the Neighbour Cell Information List not suitable to extend for any function not related to CLI.
Proposal 3: A new IE, namely “Cell Information Notification List”, is proposed to be included into the following F1AP messages: F1 SETUP RESPONSE, GNB-DU CONFIGURATION UPDATE ACKNOWLEDGE and GNB-CU CONFIGURATION UPDATE.
Proposal 4: The maximum length of the “Cell Information Notification List” should be maxCellingNBDU for alignment.
Proposal 5: IEs related to PRACH coordination should be added into each item of the new “Cell Information Notification List” IE in order to carry the PRACH configuration of the cells belonging to other gNB(-DU)s toward the gNB-DU.
Based on abovementioned proposals, we draft two TPs accordingly [2–3].
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