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1. Introduction

In RAN3#105bis, a LS was send to RAN1 to have guidance for PRACH configuration conflict detection. However, in last meeting, RAN3 failed to agree on where to include these parameters, what parameter to be transferred over the interfaces, and how to transfer them. In this contribution, we will further analysis the remaining issues on PRACH optimization and give some proposals.
2. Discussion

According to the outcome of email discussion in last meeting, the following issues are still FFS:

· Include a new IE on PRACH Configuration in TS36.423
· Where to include the PRACH Configuration in F1AP
· It is FFS on whether the rootSequenceIndex-BFR IE should be encoded as a Root Sequence Index IE or as another IE.
· whether and how to include the beam-related parameters
2.1 New IE on PRACH Configuration in TS36.423
The most operators tend to deploy EN-DC or SA mode in their first stage of 5G deployment. For the RACH configuration, a set of physical layer parameters, there is no obvious difference between SA mode and NSA mode. And the appropriate RACH configuration in both SA and NSA network can achieve the same targets as follows:

· Minimize access delays for the UEs under the coverage of popular SSBs 

· Minimize the imbalance of UEs access delays on uplink (UL) and supplementary uplink (SUL) channel

· Minimize the failed/unnecessary RACH attempts on RACH resource before success.

As the depicted in Figure 1, unlike in SA scenario, there is no directly interface between two en-gNBs in NSA scenario. Thus, in order to support PRACH configuration information exchanged in EN-DC scenario, the en-gNB should include its PRACH configuration information into the served NR Cell Information IE and send them to the anchor node “eNB”. And the anchor node could transfer the PRACH configuration information to the neighbour NR nodes. Based on this mechanism, the en-gNB node could indirectly exchange its PRACH configuration with the neighbour en-gNB nodes. Therefore, the SA and MR-DC shall be considered in RACH Optimization for Rel-16 SON/MDT WI phase.
Proposal 1: In order to support RO mechanism in EN-DC, it is necessary to include PRACH configuration IE into the served NR Cell Information and the NR Neighbour Information IE in TS 36.423
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Figure 1 the neighboring en-gNBs without directly interface 
2.2 Where to include the PRACH Configuration in F1AP
According to the principle of parameter configuration, the physical layer related parameters are generated by the DU node. The DU node could send the MIB and SIB1 information to the CU node in F1 Setup Request or DU Configuration Update message. The CU node could derive all the necessary PRACH configurations from SIB1 message and forward them to the neighbour nodes. Meanwhile, the CU also needs to forward the SON information of the neighbour nodes to the DU node. 
During the email discussion in last meeting, all the companies were agreed to inform a gNB-DU about the PRACH configuration of the neighbour cells. However, one issue on what IE (or message) to include the PRACH configuration was raised. Their views are summarized as below:
· Alt 1: introduce a new F1AP message 
· Alt2: include the configuration information into the current Neighbour Cell Information List Item IE with in the GNB-CU CONFIGURATION UPDATE message
In principle, both Alt 1 and Alt2-1 are feasible to handle this issue. One objection to Alt2 is that it would be impact on the implementation action of other features, such as Cross Link Interference management. We must notice that the usage of the Neighbour Cell Information List IE is just for Cross Link Interference management, according to the latest TS38.473, the action of receiving Neighbour Cell Information List IE is as below:

If the Neighbour Cell Information List IE is present in the GNB-CU CONFIGURATION UPDATE message, the receiving gNB-DU shall use the received information for Cross Link Interference management. The gNB-DU shall consider the received Neighbour Cell Information List IE content valid until reception of an update of the IE for the same cell(s). 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.
Thus, add any SON configuration information into the Neighbour Cell Information List IE may impact the existing implementation of Cross Link Interference management. 
Another objection to Alt2 is that, as Ericsson comments in email discussion, adding the list of PRACH information to an existing message that carries already other lists of cell information incurs the risk of very large messages that will not be decodable.
By contrast, the Alt1 is a simpler way to support SON feature. Based on the above analysis, we propose to introduce a new F1AP message to include the SON feature in Rel-16.

Proposal 2: We propose to introduce a new F1AP message to include the PRACH Configuration.
2.3 Whether to include rootSequenceIndex-BFR as an independent IE 
Among per PRACH configuration related parameters, rootSequenceIndex-BFR is just the root sequence index for the Prach configuration set used in BFR procedure. During the email discussion, some companies had proposed not to include the rootSequenceIndex-BFR as an independent IE since prach-RootSequenceIndex would be included. Our views on this issue are as follow:
The usage of rootSequenceIndex-BFR and RootSequenceIndex are different: Both prach-RootSequenceIndex and rootSequenceIndex-BFR can be used to generate the dedicated preambles for different purposes. And the rootSequenceIndex-BFR is just the root sequence index to be used in BFR procedure.
There are 64 preambles defined in each time-frequency PRACH occasion, enumerated in increasing order of first increasing cyclic shift 
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 of a logical root sequence, and then in increasing order of the logical root sequence index, starting with the index obtained from the higher-layer parameter prach-RootSequenceIndex or rootSequenceIndex-BFR or by msgA-prach-RootSequenceIndex if configured and a type-2 random-access procedure is initiated as described in clause 8.1 of [5, TS 38.213].
We must point out that the rootSequenceIndex-BFR is an optional IE in TS38.331 and the NW can configure different value for the prach-RootSequenceIndex and rootSequenceIndex-BFR. Moreover, in order to improve the ratio of access success during the beam failure procedure, the NW also need to consider how to configure or optimize the rootSequenceIndex-BFR value. Thus, it is beneficial to include the rootSequenceIndex-BFR as an independent IE in PRACH Configuration information to improve the UE experience during BFR procedure.
Proposal 3: it is beneficial to include the rootSequenceIndex-BFR in PRACH Configuration information to improve the UE experience during BFR procedure.
2.4 the benefit of exchanging beam-related parameters
The multiple beam transmission is one of the key feature for NR system. Other SON functions, such as MLB, were agreed to exchange the beam level information between nodes. Likewise, in order to improve the access performance for the UEs under the coverage of popular SSBs, per beam level optimization need to be considered in NR network. Therefore, the ssb-perRACH-OccasionAndCB-PreamblesPerSSB IE and tdd-UL-DL-ConfigurationCommon IE shall be exchanged between nodes. Based on this parameter, the neighbour node can derive the association pattern period which indicates PRACH occasions and SS/PBCH blocks repeats at most every 160 msec. Thus we propose to include the beam-related parameters, such as ssb-perRACH-OccasionAndCB-PreamblesPerSSB IE and tdd-UL-DL-ConfigurationCommon IE, in Rel-16.
Proposal 4: we propose to include the beam-related parameters, such as ssb-perRACH-OccasionAndCB-PreamblesPerSSB IE and tdd-UL-DL-ConfigurationCommon IE, in Rel-16.
3. Conclusion
In this contribution, the leftover issues on PRACH configuration were discussed. And our proposals are given as follows:

Proposal 1: In order to support RO mechanism in EN-DC, it is necessary to include PRACH configuration IE into the served NR Cell Information and the NR Neighbour Information IE in TS 36.423

Proposal 2: We propose to introduce a new F1AP message to include the PRACH Configuration.
Proposal 3: it is beneficial to include the rootSequenceIndex-BFR in PRACH Configuration information to improve the UE experience during BFR procedure.

Proposal 4: we propose to include the beam-related parameters, such as ssb-perRACH-OccasionAndCB-PreamblesPerSSB IE and tdd-UL-DL-ConfigurationCommon IE, in Rel-16.
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