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1	Introduction
This paper discusses the status of CB #1006 and addresses the remaining FFS. As a reminder, CB#1006 addressed the following topics: 

# 1006_Email_SON-MDT_PRACHConfig
-  Expectation level – given the state of the discussion, it would be good to agree at least some TPs with as many FFS as needed to keep everybody happy; don’t try too hard to finalize everything (even though it would be welcome if you manage to) – the important thing is to make progress
- Focus on PRACH configuration information to be exchanged over Xn and F1 first, once there are at least some agreements on the information to be exchanged, proceed to discuss the messages and IEs to be used
- Structure the email discussion as follows – list parameters to be included (based on contributions submitted) in PRACH information exchange and solicit companies’ views
- The email discussion rapporteur is free to include other issues in the discussion as well (e.g. X2 for EN-DC) 
- Attempt to agree at least on some elements the information to be exchanged, once there is an agreement or at least clear majority view – proceed to discuss the TPs
- This email discussion is expected to produce agreements at least on some information to be exchanged and TPs (with as many FFS as needed)
[bookmark: _Hlk37494036]- Note – this email discussion may benefit from some “online” time 

and we reached to the agreements below:
· Introduce NR PRACH Configuration list per UL/SUL for a cell.
· Reuse current NR ARFCN IE instead of introducing new IE.
· Introduce frequencyShift7p5khz per-UL/SUL
· No need to include the freqBandIndicatorNR
· Introduce scs-SpecificCarrierList for UL (DL is FFS) (Note: whether it should be included in serving cell information or PRACH configuration is FFS)
· Introduce an optional IE into the Served Cell Information NR structure to indicate the SSB Positions In Burst
· Not introduce any cause IE for random access
· Agree exchanging NR PRACH coordination over X2AP
· Separate the discussion on SCS-SpecificCarrier for DL with PRACH configuration i.e. remove the SCS-SpecificCarrier for DL in the TP and discuss this issue as a correction

 
Still a few topics are FFS. Addressing those is the aim of this contribution.
2	Discussion of Open Issues

The remaining open issues after CB #1006 are listed next:
· Position to include scs-SpecificCarrierList i.e., it should be per UL/SUL or per PRACH Configuration
· Whether new TDD pattern should be introduced
· Whether we need to distinguish Root Sequence Index BFR IE from Root Sequence Index, i.e., should both Root Sequence Index BFR IE and Root Sequence Index IE be introduced in the PRACH configuration?
· Use two IE i.e. Location and Bandwidth (16 bits if no extending) and MSG1 Frequency Start (9 bits if no extending or one IE i.e. MSG1 Frequency Start from Carrier (9 bits if no extending), to present the offset to PRACH
· Which IE should be used to indicate the mapping between RACH resources and SSB, ssb-perRACH-OccasionAndCB-PreamblesPerSSB or ssb-perRACH-Occasion?
· Which message should be used and within which IE the PRACH configuration should be included?
· Trigger for delivering neighbour cell’s PRACH configuration from gNB-CU to gNB-DU

In our view, SCS information is part of PRACH Configuration and this is where it needs to be signaled. 
Proposal 1: Include scs-SpecificCarrierList as part of PRACH Configuration only for the UL.

We believe that a new TDD pattern can be used for the purpose of RACH optimization.
Proposal 2: In addition to the TDD pattern used to address CLI, we propose to introduce a new TDD pattern for RACH optimization.

In our view there is need to distinguish Root Sequence Index BFR from Root Sequence Index, since in this case we can identify PRACH Configuration introduced for BFR as opposed to other cases. If the Root Sequence Index is reused and since we agreed not to distinguish among different causes of random access, network cannot know that PRACH Configuration is for beam failure recovery as opposed to another purpose.
Proposal 3: We propose to introduce both Root Sequence Index BFR and Root Sequence Index in the PRACH configuration.

When it comes to representation of the offset to RACH occasion, using a different MSG1 Frequency Start from Carrier IE as opposed to the existing Location and Bandwidth and MSG1 Frequency Start parameters seems to be an optimization and should be postponed to next release.

Proposal 4: We propose to use Location and Bandwidth and MSG1 Frequency Start to indicate the offset to RACH occasion. MSG1 Frequency Start could be evaluated in Rel. 17.

Two alternatives have been discussed regarding mapping between RACH Resources and SSBs, namely, to use ssb-perRACH-OccasionAndCB-PreamblesPerSSB or ssb-perRACH-Occasion. We think that we could use ssb-perRACH-OccasionAndCB-PreamblesPerSSB, as was also suggested in the RAN1 Reply LS to RAN3 and evaluate in Rel. 17 the introduction of the new ssb-perRACH-Occasion IE. However, for the sake of progress we are also fine to support usage of ssb-perRACH-Occasion IE. 

Proposal 5: We primarily propose to use ssb-perRACH-OccasionAndCB-PreamblesPerSSB IE to indicate the mapping between RACH resources and SSB. If other companies support usage of ssb-perRACH-Occasion IE, we could also support this option for the sake of progress.

There have been two open points on the triggering of PRACH Configuration from gNB-CU to gNB-DU and on the actual message to be used for the transfer. Regarding the actual message to send the PRACH Configuration, we believe that existing procedures can be used. When existing procedures are used, the following alternatives were proposed by companies:

Alt2-1: Adding the neighbour’s PRACH configuration information into the Cells to be Activated List Item within the F1 SETUP RESPONSE message and the GNB-CU CONFIGURATION UPDATE message;
Alt2-2: Adding the neighbour’s PRACH configuration information into the Neighbour Cell Information List Item within the GNB-CU CONFIGURATION UPDATE message.
Alt2-3: Adding the neighbour’s PRACH configuration information into the Cells to be Activated List Item within the F1 SETUP RESPONSE message and adding NR PRACH Configuration List into the GNB-CU CONFIGURATION UPDATE message;

We support Alt2-2, namely, to add PRACH configuration information into the Neighbour Cell Information List Item within the GNB-CU CONFIGURATION UPDATE message. We think that using F1 SETUP RESPONSE is not a viable solution since the Cells to be Activated List item includes the list of cells that the gNB-CU wants the gNB-DU to activate. It is not clear how to update or change PRACH Configuration parameters within the Cells to be Activated List IE.

Proposal 6: We propose to include PRACH Configuration into the Neighbour Cell Information List Item within the GNB-CU CONFIGURATION UPDATE message. 

Regarding the triggering of transferring PRACH Configuration from gNB-CU to gNB-DU, there have been two main approaches:

a) Send all the PRACH Configurations of the neighbouring cells to the gNB-DU
b) Limit the number of PRACH Configurations sent to the DU 

Approach a) proposes to send all the PRACH Configurations of the neighbouring cells at the gNB-DU since it would otherwise be difficult for the gNB-CU to filter PRACH Configurations of neighbouring cells; a filtering mistake by the gNB-CU can hide necessary information from gNB-DU to successfully perform Conflict Resolution. 
On the other hand, approach b) supports limiting the number of PRACH Configurations sent to the gNB-DU in order to reduce the overhead in the message exchanges over the interfaces. Given that a gNB-CU may have a very large number of cells it is reasonable to send PRACH Configurations of only a restricted subset of the served cells. 
However, is not clear to us how gNB-CU can select and filter this subset of PRACH Configurations. We believe that to be able to do such filtering a gNB-CU would need to know not only RACH failure information, e.g., through the UE RACH Reports, but also success information regarding RACH accesses in the cells of its neighbours; failed RACH attempts without knowledge of the total number of RACH attempts is not a meaningful metric of conflict.  
 A gNB-DU receives UE RACH Reports from its gNB-CU according to RAN3 agreements. In addition, a gNB-DU has internal information regarding the success of RACH accesses at its cells. This information about a gNB-DU (failure and success RACH access information) can be useful at another gNB-DU, under the same or different gNB-CU, to determine neighbouring cells in RACH conflict.
Proposal 7: A gNB-DU sends to its gNB-CU RACH information, comprising RACH failure and RACH success information about accesses on the cells it controls. 
Proposal 8: RACH Failure and RACH Success information is sent from a gNB-CU to its neighbouring gNB-CUs through the Xn interface. The latter can use the received RACH Failure and RACH Success information related to Neighbouring Cells to filter the PRACH Configurations they send to their gNB-DUs.
Proposal 9: 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.  

3	Conclusion
Proposal 1: Include scs-SpecificCarrierList as part of PRACH Configuration only for the UL.
Proposal 2: In addition to the TDD pattern used to address CLI, we propose to introduce a new TDD pattern for RACH optimization.
Proposal 3: We propose to introduce both Root Sequence Index BFR and Root Sequence Index in the PRACH configuration.
Proposal 4: We propose to use Location and Bandwidth and MSG1 Frequency Start to indicate the offset to RACH occasion. MSG1 Frequency Start could be evaluated in Rel. 17.
Proposal 5: We primarily propose to use ssb-perRACH-OccasionAndCB-PreamblesPerSSB IE to indicate the mapping between RACH resources and SSB. If other companies support usage of ssb-perRACH-Occasion IE, we could also support this option for the sake of progress.
Proposal 6: We propose to include PRACH Configuration into the Neighbour Cell Information List Item within the GNB-CU CONFIGURATION UPDATE message. 
Proposal 7: A gNB-DU sends to its gNB-CU RACH information, comprising RACH failure and RACH success information about accesses on the cells it controls. 
Proposal 8: RACH Failure and RACH Success information is sent from a gNB-CU to its neighbouring gNB-CUs through the Xn interface. The latter can use the received RACH Failure and RACH Success information related to Neighbouring Cells to filter the PRACH Configurations they send to their gNB-DUs.
Proposal 9: 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.  
