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1	Introduction
This paper discusses the outcome of CB#29 after the end of RAN3 #107-e, where CB #29 addressed the following topics:

CB: # 29_Email029-RACHopt_enhs
-  note LS (0097); take into account RAN2 agreements
- Inform neighbors about multiple sets of PRACH configurations currently in use? Info to transfer? (CATT), (HW), (ZTE), (E///), (CT)
- Cl2 procedure to transfer UE RACH reports from CU to DU? (HW), (ZTE), (E///), (CT)
- St2 aspects? (CMCC,HW), (ZTE), (CATT)
- common subset of agreeable functionality?
- split work, merge/revise if needed; check details
(CATT)

In the end of CB #29 in RAN3 #107-e, the different potential agreements were organised according to the support they received from different companies to “almost agreed”, when agreement was almost reached, and to “FFS” topics, when more opposition was observed. 
The following were “almost agreed” in the last RAN3 #107-e:
a) Include a new IE, namely NR Cell PRACH Configuration, into the Served Cell Information NR IE in TS 38.423 and the Served Cell Information IE in TS 38.473 (FFS for TS 36.423).
b) The NR Cell PRACH Configuration IE further contain two sub-fields: UL PRACH Configuration List and SUL PRACH Configuration List, both encoded as an NR PRACH Configuration List structure.
c) The NR Carrier List IE and the frequencyShift7p5khz IE should be added per-UL/SUL.
d) Following IEs should be included into the NR PRACH Configuration Item structure: an NR SCS (SCS of the carrier), MSG1-FDM, the PRACH Configuration Index, the MSG1 SCS (only when L=139) the Root Sequence Index, the Zero Correlation Zone Config, and the Restricted Set Config (only when L=839).
One item was supported by 7 companies and received objection from 1 company:
e) One NR PRACH Configuration List structure may contain multiple NR PRACH Configuration Item structures.
The following are still FFS:
f) It is FFS over the following two options: a) to include a locationAndBandwidth and a msg1-FrequencyStart into the NR PRACH Configuration Item structure; or b) to include one MSG1 Frequency Start from Carrier IE instead.
g) It is FFS on whether the rootSequenceIndex-BFR IE should be encoded as a Root Sequence Index IE or as another IE.
h) It is FFS over the following two options: a) to postpone the discussion over SSB-related parameters to Rel-17; or b) to include one SSB Positions In Burst IE per cell, and one SSB per RACH Occasion IE per NR PRACH Configuration Item structure.
As a reminder, RAN3 #106 agreed the following on the conflict detection and resolution function: 

1. RACH configuration conflict detection and resolution function is located at the gNB-DU; details on assistance info exchanged between CU and DU are FFS
2. gNB-DU needs to know the PRACH configuration of some or all cells neighbors to a cell subject to RACH configuration conflict, in order to effectively chose a new PRACH configuration for the cell in conflict
3. Signaling of UE RACH Reports to the gNB-DU is needed

In the rest of the sections, we are going to discuss the above potential agreements and express our views with respect to them.
2	Discussion on the less controversial aspects    
As per RAN3 #106 agreements, gNB-DU needs to know the PRACH Configuration of some or all neighbouring cells to a cell subject to PRACH Configuration conflict. Exchange of PRACH Configuration parameters from a gNB-CU to a gNB-DU is necessary for PRACH Configuration Conflict resolution. Despite this general agreement, no consensus was reached during RAN3 #107 regarding which message should carry PRACH Configuration parameters in F1AP and whether an existing or a new procedure needs to be defined.  
Furthermore, in order to facilitate PRACH Coordination between neighbouring nodes, there have been proposals to send PRACH Configuration over the Xn and X2 interfaces, that seems to be a reasonable solution for EN-DC scenarios. In addition, companies seem to be in coherence when it comes to sending PRACH Configuration separately on NUL and SUL carriers. 
We believe that it will be useful to send NR Cell PRACH Configuration in the Served Cell Information NR IE in X2 in case of EN-DC, in Xn and in F1 interfaces, as also proposed by other companies. 
Proposal 1: Introduce NR Cell PRACH Configuration in the Served Cell Information NR IE in X2, Xn, and F1 interfaces.
We also agree that NR Cell PRACH Configuration IE should be sent separately for UL and SUL carriers and that frequencyShift7p5khz IE should be indicated both in UL and SUL to specify frequency information in UL and SUL carriers (that is, to enable UL transmission with a 7.5KHz or 0 shift to the LTE raster).
Proposal 2: NR Cell PRACH Configuration IE should be sent separately in UL and SUL carriers. Similarly, frequencyShift7p5khz IE should be indicated separately in UL and SUL carriers.
However, it is not clear to us what exactly is the NR Carrier List IE mentioned in the proposals since to the best of our knowledge such parameter has not been introduced before or defined.
Proposal 3: NR Carrier List IE needs to be properly defined before being introduced for RACH Optimization.  
2	Discussion on the NR PRACH Configuration List structure
In R1-1913578, Reply LS on PRACH Configuration Conflict Detection from RAN1 to RAN3, RAN1 indicated that “in NR, in addition to the coordination of PRACH resource allocation in frequency-domain and in preamble sequence generation (Root Sequence Index) information, the coordination of the PRACH resource allocation in time-domain among neighbour cells is also required for the detection of PRACH configuration conflict.” 

In addition, in R1-1913578 the following list of  high-layer parameters related to the configuration of the PRACH resources, the generation of the PRACH preamble sequences, and the validation of the RACH resources for Msg.1 transmission according to TS 38.211 and TS 38.213 need to be exchanged among neighbouring cells for PRACH configuration conflict detection:

· RACH configuration parameters related to the PRACH preamble sequences and formats
· prach-ConfigurationIndex (e.g., in RACH-ConfigGeneric) 
· prach-RootSequenceIndex  (e.g., in RACH-ConfigCommon)
· restrictedSetConfig  (e.g., in RACH-ConfigCommon)
· zeroCorrelationZoneConfig (e.g., in RACH-ConfigGeneric)
· msg1-SubcarrierSpacing (e.g., in RACH-ConfigCommon)
· rootSequenceIndex-BFR(e.g., in BeamFailureRecoveryConfig)

· RACH configuration parameters related to the allocation of the RACH resources in time
· prach-ConfigurationIndex (e.g., in RACH-ConfigGeneric)
· msg1-SubcarrierSpacing  (e.g., in RACH-ConfigCommon)

· RACH configuration parameters related to the allocation of the RACH resources in frequency
· absoluteFrequencyPointA (e.g., in FrequencyInfoUL) 
· scs-SpecificCarrierList (e.g., in FrequencyInfoUL) 
· freqBandIndicatorNR (e.g., in FrequencyInfoUL)
· frequencyShift7p5khz (e.g., in FrequencyInfoUL) 
· msg1-FDM (e.g., in RACH-ConfigGeneric)
· msg1-FrequencyStart (e.g., in RACH-ConfigGeneric)
· msg1-SubcarrierSpacing  (e.g., in  RACH-ConfigCommon)
· locationAndBandwidth (e.g., in UL BWP), 
· subcarrierSpacing (e.g., in UL BWP), 

· RACH configuration parameters related to the valid RACH resources where the UE may transmit Msg1 and beams for RACH transmission:
· ssb-PositionsInBurst (e.g., in SIB1)
· ssb-perRACH-OccasionAndCB-PreamblesPerSSB (e.g., in RACH-ConfigCommon)
· tdd-UL-DL-ConfigurationCommon (e.g., in ServingCellConfigCommonSIB)

Even though these parameters should be taken as a guideline, RAN1 left it up to RAN3 to decide which of those parameters (perhaps a subset) will be used for resolving PRACH Configuration Conflicts. 

Proposal 4: We see all the parameters defined by RAN1, excluding the duplicates, as useful for PRACH Configuration Optimization.

Encoding the rootSequenceIndex-BFR IE as a Root Sequence Index IE, can help the network optimize separately resources assigned for BFR access. This could be useful if we aim to extend RACH Optimization to BFR. On the other hand, this optimization comes with the extra overhead of introducing the rootSequenceIndex-BFR IE to each PRACH Configuration. We do not have strong preference on this aspect. However, it seems to us that enabling this feature per BFR gives the network extra flexibility in the optimization.
Proposal 5: We propose to introduce the parameter rootSequenceIndex-BFR IE in the PRACH Configuration parameters. 
Two alternatives to identify the bandwidth on which MSG1 will be sent are supported by different companies:
1. Include locationAndBandwidth and a msg1-FrequencyStart into the NR PRACH Configuration
2. Include a new IE, the MSG1 Frequency Start from Carrier IE 
At this stage of specification, we propose to introduce the minimum necessary amount of changes and for this reason we prefer the simplest alternative 1. This alternative does not require the introduction of a new parameter and is aligned with the Reply LS by RAN1. 
Proposal 6: Include locationAndBandwidth and a msg1-FrequencyStart into the NR PRACH Configuration.
Another topic where no consensus could be reached during RAN3 #107e is whether beam-based information should be included in the PRACH Configuration. Two options were proposed:
a) Postpone the discussion over SSB-related parameters to Rel-17 
b) Include one SSB Positions In Burst IE per cell, and one SSB per RACH Occasion IE per NR PRACH Configuration.
In our view, sending beam-level PRACH Configuration parameters can be very useful in the RACH optimization since they can help alignment of the resources also in the spatial domain. Thus, we support alternative b). Furthermore, we support additionally to use tdd-UL-DL-ConfigurationCommon as suggested by the RAN1 Response LS.
Proposal 7 We propose to introduce beam-based PRACH Configuration optimization for RACH Optimization by sending ssb-PositionsInBurst, ssb-perRACH-OccasionAndCB-PreamblesPerSSB, and tdd-UL-DL-ConfigurationCommon IEs in the PRACH Configuration.

Besides the content of PRACH Configuration, another aspect on which companies’ opinions seem to diverge is the number of PRACH Configuration items per cell. Specifically:
· R3-200494 proposes to exchange one “PRACH configuration item” per RACH type per UL/SUL. In their contribution different RACH Types are considered, such as beam failure recovery, on-demand SI request, configuration for common RACH (e.g., initial access, RRC Connection Re-establishment, SR Failure), and RACH Configuration for dedicated RACH Resource. It is proposed to send PRACH configuration per RACH Type since each RACH Type has different PRACH configuration parameters.
· R3-200627 proposes to have multiple PRACH Configuration items per cell. This is proposed under the target to also support multiple sets of PRACH resources for different BWPs.
In our view, sending PRACH Configuration parameters per cell is a good compromise between achieving gains in RACH Optimization while at the same time limiting the communication overhead and preventing signalling explosion through the interfaces. By exchanging PRACH Configurations optimized on a per-UE basis this could lead into a signalling explosion. The problem can further be exacerbated when 2-step RACH will be considered in Rel. 17 where each UE can possibly have its own PRACH Configuration. 
Proposal 8: Send a single PRACH Configuration per cell on the UL and SUL carriers. 
3	Conclusion
Proposal 1: Introduce NR Cell PRACH Configuration in the Served Cell Information NR IE in X2, Xn, and F1 interfaces.
Proposal 2: NR Cell PRACH Configuration IE should be sent separately in UL and SUL carriers. Similarly, frequencyShift7p5khz IE should be indicated separately in UL and SUL carriers.
Proposal 3: NR Carrier List IE needs to be properly defined before being introduced for RACH Optimization.  
Proposal 4: We see all the parameters defined by RAN1, excluding the duplicates, as useful for PRACH Configuration Optimization.
Proposal 5: We propose to introduce the parameter rootSequenceIndex-BFR IE in the PRACH Configuration parameters. 
Proposal 6: Include locationAndBandwidth and a msg1-FrequencyStart into the NR PRACH Configuration.
Proposal 7 We propose to introduce beam-based PRACH Configuration optimization for RACH Optimization by sending ssb-PositionsInBurst, ssb-perRACH-OccasionAndCB-PreamblesPerSSB, and tdd-UL-DL-ConfigurationCommon IEs in the PRACH Configuration.
Proposal 8: Send a single PRACH Configuration per cell on the UL and SUL carriers. 
