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1 Introduction

CB: # 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)

- Note – this email discussion may benefit from some “online” time 

 (CATT - moderator)

Summary of offline discussion R3-202467
2 For the Chairman’s Notes
Following agreements were proposed on the last round of offline discussion [1] and was already agreed on-line:

Proposal 1: Introduce NR PRACH Configuration list per UL/SUL for a cell.

Proposal 2: Reuse current NR ARFCN IE instead of introducing new IE.

Proposal 3: Introduce frequencyShift7p5khz per-UL/SUL
Proposal 4: No need to include the freqBandIndicatorNR
Proposal 5: Introduce scs-SpecificCarrierList for UL(DL is FFS).
Note: whether it should be included in serving cell information or PRACH configuration is FFS

Proposal 6: Introduce an optional IE into the Served Cell Information NR structure to indicate the SSB Positions In Burst
Proposal 7: Not introduce any cause IE for random access.

After second round of discussion, it is proposed to agree the following proposals:

Proposal 8: It is proposed to agree exchanging NR PRACH coordination over X2AP
Proposal 9: It is proposed to 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

Based on the agreement above

It is proposed to agree the TPs for XnAP/F1AP/X2AP

R3-202745 TP for XnAP

R3-202733 TP for X2AP

R3-202782 TP for F1AP

For following issue is still open:

Issue1: Position to include scs-SpecificCarrierList i.e.it should be per UL/SUL or per PRACH Configuraion.

Issue 2:Whether new TDD pattern should be introduced

Issue3:Whether we needs to distinguishing 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?

Issue4: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

Issue5:Which IE should be used to indicate the mapping between RACH resources and SSB, ssb-perRACH-OccasionAndCB-PreamblesPerSSB or ssb-perRACH-Occasion?

Issue 6: Which message should be used and within which IE the PRACH configuration should be included?

Issue7: Trigger for delivering neighbour cell’s PRACH configuration from gNB-CU to gNB-DU
3 Discussion

3.1 Issue 1: Per-Cell or per-UL/SUL parameters

3.1.1 Issue 1-1: Position to include scs-SpecificCarrierList
Since scs-SpecificCarrierList is per UL/SUL information, it seems natural to introduce the information per UL/SUL in order to avoid duplication.

One reason that objects to include the scs-SpecificCarrierList outside of PRACH Configuration is that carrier information of neighbour cells could not reach the DU if the scs-SpecificCarrierList is included outside the PRACH Configuration IE. From our point of view, it is not a problem since separate IEs could be used to transfer cell specific information and PRACH configuration as below for example (scs-SpecificCarrierList is included in the NR Mode Info Neighbour IE and PRACH Configuration is delivered by another IE):
	Neighbour Cell Information List
	
	0..1
	
	
	YES
	ignore

	>Neighbour Cell Information List Item
	
	1 .. <maxCellingNBDU>
	
	
	EACH
	ignore

	>>NR CGI
	M
	
	9.3.1.12
	
	-
	

	>>Intended TDD DL-UL Configuration
	O
	
	9.3.1.89
	
	YES
	ignore

	>>NR Mode Info Neighbour
	O
	
	9.3.1.y1
	
	YES
	ignore

	>>SSB Positions In Burst
	O
	
	9.3.1.y3
	
	YES
	ignore

	>>NR Cell PRACH Configuration
	O
	
	9.3.1.y4
	
	YES
	ignore


Companies are invited to provide their comments.

	Company
	Comment

	CATT
	Should be per-UL/SUL.

	Huawei
	First, We think this IE should be per UL/SUL. And we are not sure whether the Neighbour Cell Information List is a good place to carrier it.

	China Telecom
	Should be per UL/SUL

	Ericsson
	Prefer to include in NR Cell PRACH Configuration. The PRACH Configuration is signalled to all neighbour nodes and to the DU, hence this information can reach all relevant nodes in a single package IE.

	
	

	
	

	
	


3.1.2 Issue 1-2  Whether to introduce scs-SpecificCarrierList for DL

During the online discussion, there is doubt on whether scs-SpecificCarrierList for DL is needed. In fact, in Rel-15,we have introduce UL Transmission Bandwidth and DL Transmission Bandwidth in serving cell information and the definition of NR Transmission Bandwidth just include SCS and NRB.

However, in 38.331, for one DL carrier, its frequency and bandwidth is defined as below which include a list of SCS-SpecificCarrier. 

FrequencyInfoDL ::=                 SEQUENCE {

    absoluteFrequencySSB                ARFCN-ValueNR                                                   OPTIONAL,   -- Cond SpCellAdd

    frequencyBandList                   MultiFrequencyBandListNR,

    absoluteFrequencyPointA             ARFCN-ValueNR,

    scs-SpecificCarrierList             SEQUENCE (SIZE (1..maxSCSs)) OF SCS-SpecificCarrier,
    ...

}

3.1.2.1 SCS-SpecificCarrier for DL
The IE SCS-SpecificCarrier provides parameters determining the location and width of the actual carrier or the carrier bandwidth. It is defined specifically for a numerology (subcarrier spacing (SCS)) and in relation (frequency offset) to Point A.

SCS-SpecificCarrier information element

-- ASN1START

-- TAG-SCS-SPECIFICCARRIER-START

SCS-SpecificCarrier ::=             SEQUENCE {

    offsetToCarrier                     INTEGER (0..2199),

    subcarrierSpacing                   SubcarrierSpacing,

    carrierBandwidth                    INTEGER (1..maxNrofPhysicalResourceBlocks),

    ...,

    [[

    txDirectCurrentLocation         INTEGER (0..4095)                                       OPTIONAL            -- Need S

    ]]

}

-- TAG-SCS-SPECIFICCARRIER-STOP

-- ASN1STOP

Obviously, the current definition of bandwidth for both DL and UL in 38.423 is not correct. It should be updated as a list with different SCS to align with 38.331. For PRACH parameter coordination, it is true only scs-SpecificCarrierList for UL is needed. However, we just want to take the opportunity to also make correction for DL i.e the current  DL Transmission Bandwidth IE should be ignored and a new scs-SpecificCarrierList IE should be used instead.

Companies are invited to provide their comments.

	Company
	Comment

	CATT
	Anyway, correction on both UL Transmission Bandwidth and DL Transmission Bandwidth is needed. If we don’t correct the DL part, another Rel-16 CR is needed. So,we prefer to introduce  SpecificCarrierList for both UL and DL here.

	Huawei
	Agree with CATT’s analysis. But it may be better to separate the discussion on scs for PRACH config and for correction? Because companies which don’t follow RACH topic may miss this correction. 

	China Telecom
	agree with Huawei

	Ericsson
	We suggest to tackle the discussino on DL SpecificCarrierList in a separate and dedicated discussion.

	
	

	
	

	
	


3.1.3 Issue 1-3: TDD pattern

During the last round of offline discussion, all company agreed that a new IE needed to be defined to deliver TDD pattern, i.e. an existing IE, namely Intended TDD DL-UL Configuration NR, could not be reused directly. One reason was provided as below:

////////////////////////////////////////////////////////////////quote start////////////////////////////////////////////////////////////////

The Intended TDD DL-UL Configuration NR IE is designed for CLI including aggregated UE specific configuration therefore not equal to tdd-UL-DL-ConfigurationCommon ////////////////////////////////////////////////////////////////quote end////////////////////////////////////////////////////////////////
However, during the online discussion, different opinion was raised. Here we invite companies to check for another time and update view if needed.
	Company
	Comment

	CATT
	We agree to include a new IE, rather than reusing the existing Intended TDD DL-UL Configuration NR.

	ZTE
	Include a new IE for TDD pattern.

	China Telecom
	We agree to include a new IE

	Nokia
	We agree also to include a new IE.

	Samsung
	We agree to include a new IE

	Huawei
	During online discussion, it was questioned what is the different between the existing IE and the new one. If the following correction in this meeting will be agreed so that all TDD pattern defined in RAN1 spec should be covered.
R3-201789
Full slot formats support in Intended TDD UL-DL Configuration

	ZTE
	Actually, Xn AP IE of “Intended TDD DL-UL Configuration NR”  is an aggregation of “TDD-UL-DL-ConfigDedicated” and “ tdd-UL-DL-ConfigurationCommon” which defined in TS 38.331. 
Take the “ tdd-UL-DL-ConfigurationCommon “ IE  alone does not cover all the case as defined in intedned TDD DU UL configuraition. One example is “ tdd-UL-DL-ConfigurationCommon” support two patterns ( pattern 1 and pattern 2 ) which intended configuraiton IE does not support. Another example is the all downlink/uplink ie is not defiend in “tdd-UL-DL-ConfigurationCommon”.

The main different can be found in the below: 
tdd-UL-DL-ConfigurationCommon
TDD-UL-DL-ConfigCommon ::=          SEQUENCE {

    referenceSubcarrierSpacing          SubcarrierSpacing,

    pattern1                            TDD-UL-DL-Pattern,

pattern2                            TDD-UL-DL-Pattern
TDD-UL-DL-ConfigDedicated:
TDD-UL-DL-SlotConfig ::=            SEQUENCE {

    slotIndex                           TDD-UL-DL-SlotIndex,

    symbols                             CHOICE {

        allDownlink                         NULL,

        allUplink                           NULL,

        explicit                            SEQUENCE {

            nrofDownlinkSymbols                 INTEGER (1..maxNrofSymbols-1)                                   OPTIONAL, -- Need S

            nrofUplinkSymbols                   INTEGER (1..maxNrofSymbols-1)                                   OPTIONAL  -- Need S

        }

Regarding for full slot supported case in R3-201789, the contribution has not discussed yet. 

To our understanding, more than 5,000 slot configurations for CLI is not necessary.
In other words, from the perspective of CLI problem solving, is such a large degree of flexibility necessary?For example,as shown in the figure below, the intended TDD UL DL pattern transmitted between gNBs is divided into two parts: common and dedicated part , the white area in the middle is the flexible part. This part is a relatively fixed configuration after the gNB summarizes a large number of UE dedicated configurations. 

Therefore, although the cycle period can reach 160ms, the uplink and downlink in each frame should be relatively fixed (not fill in each slot, only fill in the UL / DL of the relatively fixed slot), and the amount of change should not be very large.Therefore, using the existing configuration should meet the conclusion of the CLI in RAN1, that is, the period can be configured to exceed 10ms, but the TDD pattern of the intended UL DL should be relatively fixed within the period.
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3.2 Issue 2: Per-PRACH-Configuration-Item parameters

3.2.1 Issue 2-1: Distinguishing Root Sequence Index BFR IE from Root Sequence Index

The reason we think a dedicated Root Sequence Index BFR is not needed is that rootSequenceIndex-BFR is just the root sequence index for the PRACH configuration set used in BFR procedure. We already agreed to exchange the a list of PRACH configuration for both initial access and beam failure recovery, if the PRACH configuration set is for beam failure recovery, the existing rootSequenceIndex IE could be reused to indicate the rootSequenceIndex for the PRACH configuration set which is used for beam failure recovery. Not including a dedicated rootSequenceIndex-BFR does not mean that the root sequence index used for BFR has to be the same as the one used for other causes, e.g.:

>NR PRACH Configuration List

>>NR PRACH Configuration Item #0 (used for common random access)

>>>>>>Root Sequence Index
>>NR PRACH Configuration Item #1 (used for BFR for some BWPs)

>>>>>>Root Sequence Index
The two Root Sequence Index here can have different values, which means that the root sequence index used for BFR is different from the one used for other causes.

Companies are invited to provide their comments.

	Company
	Comment

	CATT
	No need to define a separate IE.

	Huawei
	No need to defined a separate IE.

	China Telecom
	No need to defined a separate IE.

	
	

	
	

	
	


3.2.2 Issue 2-2: Offset to PRACH

The next issue is over how to indicate the “frequency-domain start point” of the RACH occasion with the lowest frequency-domain position on the granularity of radio blocks. Two options are raised:

Option 1: To use two IEs: Location and Bandwidth (16 bits if no extending) and MSG1 Frequency Start (9 bits if no extending), which is the same solution as in Uu. The first IE indicates the difference between the “frequency-domain start point” of the associated BWP and the “frequency-domain start point” of the associated carrier, and the latter IE indicates the difference between the “frequency-domain start point” of the RACH occasion and the “frequency-domain start point” of associated BWP.

Option 2: To use one newly-defined IE: MSG1 Frequency Start from Carrier (9 bits if no extending), indicating the difference between the “frequency-domain start point” of the RACH occasion and the “frequency-domain start point” of associated carrier.

In addition, one company concern that:

////////////////////////////////////////////////////////////////quote start////////////////////////////////////////////////////////////////

The IE is also apply for 2-step RACH which will introduced in Rel-17. The name “MSG1” may introduce unnecessary misunderstanding in the future. 

Proposal 3: Change the name of “MSG1 Frequency Start from Carrier” to “PRACH Frequency Start from Carrier”.

////////////////////////////////////////////////////////////////quote end////////////////////////////////////////////////////////////////

In the email discussion of first round, the view of different companies are as below:

4 companies prefer option 2 

2 companies don’t have strong 

1 company prefer option1

To make progress, we propose to adopt option 2 for this issue. If company has different view, input is appreciated

	Company
	Comment

	China Telecom
	Prefer Option2

	
	

	
	

	
	

	
	

	
	


3.2.3 Issue 2-3: Mapping between RACH resources and SSB

All companies agree to exchange the mapping as well, but view are split over what IE to use. Two options are raised:

Option 1: To use ssb-perRACH-OccasionAndCB-PreamblesPerSSB (5 to 7 bits if no extending). The field description is as below:

	ssb-perRACH-OccasionAndCB-PreamblesPerSSB
The meaning of this field is twofold: the CHOICE conveys the information about the number of SSBs per RACH occasion. Value oneEight corresponds to one SSB associated with 8 RACH occasions, value oneFourth corresponds to one SSB associated with 4 RACH occasions, and so on. The ENUMERATED part indicates the number of Contention Based preambles per SSB. Value n4 corresponds to 4 Contention Based preambles per SSB, value n8 corresponds to 8 Contention Based preambles per SSB, and so on. The total number of CB preambles in a RACH occasion is given by CB-preambles-per-SSB * max(1, SSB-per-rach-occasion). See TS 38.213 [13].


Option 2: To use ssb-perRACH-Occasion (3 bits if no extending). The field description is as below:

	ssb-perRACH-Occasion

Number of SSBs per RACH occasion.


If there is change of the company’s view, please update here
	Company
	Comment

	CATT
	We prefer Option 2.

The part “CB-PreamblesPerSSB” is of no use for PRACH coordination. Its only use is to indicate whether one preamble is used for CBRA or CFRA, on the basis of another IE in TS 38.331: totalNumberOfRA-Preambles.
Since we have agreed that random access causes are not needed to deliver, we need not deliver “CB-PreamblesPerSSB” either.

	China Telecom
	We prefer Option 1

	Nokia
	We prefer Option 1. Option 1 also complies with the Reply LS from RAN1 to RAN3 on the beam-related PRACH Configuration Parameters that need to be exchanged between neighbouring cells.

	Samsung 
	We prefer to Option 1

	Ericsson
	Option 2

	Huawei
	The question is do we want to exchange not only the SSBs per PRACH occasion, but also the contention-based preambles on each SSB? 


3.3 PRACH coordination over F1

3.3.1Issue 3-1: Trigger for delivering neighbour cell’s PRACH configuration from gNB-CU to gNB-DU

One company think that for many cases the gNB-CU only need to provide the gNB-DU with neighbour cell’s PRACH configuration upon the latter’s request when a potential PRACH conflict is detected, in order to save signalling. The mechanism to detect a potential PRACH conflict is defined as e.g. one cell receives MSG1 but no consecutive MSG3.

Three alternatives are raised last meeting considering on this issue:

· Alt1: gNB-DU signals gNB-CU-CP of a potential PRACH Configuration Conflict detection for a given cell. The gNB-CU-CP signals back to the gNB-DU a list of PRACH Configurations for cells neighbouring the cell in conflict.

· Alt2: gNB-CU-CP signals to gNB-DU at F1 interface setup and F1 gNB-CU Configuration Update a list of PRACH Configurations relative to cells neighbouring gNB-DU’s cells.

· Alt3: a combination of alt1 and alt2. The gNB-CU-CP signals at F1 interface setup to gNB-DU “filtered” PRACH Configurations for some of the cells neighbouring the gNB-DU’s cell. If this information is not sufficient to resolve the RACH configuration conflict, gNB-DU signals to the gNB-CU-CP of a potential PRACH Configuration Conflict detection for a given cell. The gNB-CU signals back to the gNB-DU a list of PRACH Configurations for cells neighbouring the cell in conflict.

Companies are invited to update their opinion over this issue if needed.

	Company
	Comment

	CATT
	We prefer Alt2.

The signalling size is not that huge. It is comparable with E-UTRA’s, typically less than 100 bits per cell, according to our estimation.

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 Alt2’s, in which PRACH configurations are only needed to be exchanged only upon e.g. cell setup since they are usually semi-static.
During the last round of offline discussion, one company raised a concern that one gNB may have thousands of neighbour cells, but we think this is not an issue. For PRACH coordination we only need to include intra-frequency neighbour cells, which are not expected to be of a large amount for each gNB-DU.

	ZTE
	Prefer Alt2.

	China Telecom
	Prefer alt2

	Huawei
	Prefer alt2.

	Nokia
	Prefer Alt2.

	Samsung 
	Prefer to Alt 1. The neighbouring cell PRACH configuration is only useful when there is obvious RACH conflicts. The RACH conflict is detected by gNB-DU, although there are variable causes resulting in RACH problems. Thus, it is better to allow gNB-DU to trigger the transmission of neighbouring cell PRACH configurations. 

	Ericsson
	To us it is not acceptable at all that a large number of PRACH configurations of neighbour cells is signalled to the gNB-DU. Note that a gNB-DU could be neighbouring with thousands of cells, hence we risk to achieve very large message sizes. We propose to limit the number of neighbour cell PRACH configurations signalled from CU to DU to 16. In light of such limitation we think that option 3 is the best solution. gNB-CU can at F1 gNB-CU Configuration Update signal up to 16 PRACH configurations of cells neighbouring the gNB-DU. If the gNB-DU detects possible issues with RACH performance in a given cell, DU can signal to CU to provide more PRACH configurations for cells neighbouring the cells with RACH issues. The latter can be achieved via a new or an existing procedure.
Note: a cell might have large number of intra cell neighbours, it is all depending on the extension of the cell and the density of intra frequency cells


3.3.2 Issue 3-2:
During the online discussion, it seems converged that existing procedure(Many thanks to CTC for the compromise) should be used. As to which message should be used and within which IE the PRACH configuration should be included, it is still FFS.

The following alternatives are on the table

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;
Companies are invited to provide the update of views if any
	Company
	Comment

	CATT
	We prefer Alt2-2.

From the technical point of view, Alt2-1 seems not suitable, as one cell controlled by a neighbour node, e.g. Cell C, can be a neighbour cell of many cells controlled by the gNB-DU, e.g. Cell A and Cell B. It is not needed to duplicate the PRACH configuration of Cell C under both Cells to be Activated List Item entries for Cell A and Cell B.

	ZTE
	Alt2-3

Adding the neighbour’s PRACH configuration information directly into the Neighbour Cell Information List Item may impact CLI function.

It is noting in the description part:

If the Neighbour Cell Information List IE is present in the GNB-DU CONFIGURATION UPDATE message, the receiving gNB-CU shall use the received information for Cross Link Interference management. The gNB-CU may merge the Intended TDD DL-UL Configuration information received from two or more gNB-DUs. The gNB-CU shall consider the received Neighbour Cell Information List IE content valid until reception of an update of the IE for the same cell(s).

	China Telecom
	We prefer Alt2-3.

	Nokia
	We prefer Alt2-2
.

	Samsung 
	We think gNB-CU Configuration Update message is a suitable F1AP message to include the neighbouring cell RACH configuration. To avoid the impact to the existing CLI IEs, we can use a new IE, e.g., Neighbour Cell PRACH Configuration List. 

	Ericsson
	Alt 2-2. We proposed to have an initial report of PRACH configurations from CU to DU in F1: gNB-CU Configuration Update as part of Cells to be Activated List Item IE and then to introduce a procedure to request the CU for further assistance information in the form of more PRACH configurations. Instead of a new procedure for requesting the CU for new assistance information, the gNB-DU Configuration Update could be reused.

	Huawei
	Alt2-3?

First, we agree to add the neighbour cell’s PRACH config IE into F1 setup response and gNB configuration update.

Then, in F1 Setup response message, whether to add the IE into Cells to be Activated List Item or Neighbour Cell Information List Item IE depends on if we assume the CU may identify the neighbour relationship between cells in the DU and cells in neighbour nodes. We think the CU can do this.  Therefore, adding the IE into Cells to be Activated List Item is preferred.

By this, the CU may also manage the message size well. And further assistance information from DU is not needed. 


3.4 Issue 4: Delivering NR PRACH configuration over X2AP
According to the last round of offline discussion, most companies agree to exchange NR PRACH coordination over X2AP.Only one company think it is not necessary.

So,we propose to follow the view of majority to agree exchange NR PRACH coordination over X2AP.
If company has different view, input is appreciated

	Company
	Comment

	China Telecom
	agree to exchange NR PRACH coordination over X2AP. We have the need to support the PRACH coordination between en-gNB nodes.

	
	

	
	

	
	

	
	

	
	


4 Conclusion, Recommendations [if needed] 
Following agreements were proposed on the last round of offline discussion [1] and was already agreed on-line:

Proposal 1: Introduce NR PRACH Configuration list per UL/SUL for a cell.

Proposal 2: Reuse current NR ARFCN IE instead of introducing new IE.

Proposal 3: Introduce frequencyShift7p5khz per-UL/SUL
Proposal 4: No need to include the freqBandIndicatorNR
Proposal 5: Introduce scs-SpecificCarrierList for UL(DL is FFS).
Note: whether it should be included in serving cell information or PRACH configuration is FFS

Proposal 6: Introduce an optional IE into the Served Cell Information NR structure to indicate the SSB Positions In Burst
Proposal 7: Not introduce any cause IE for random access.

After second round of discussion, it is proposed to agree the following proposals:

Proposal 8: It is proposed to agree exchanging NR PRACH coordination over X2AP
Proposal 9: It is proposed to 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

Based on the agreement above

It is proposed to agree the TPs for XnAP/F1AP/X2AP

R3-202745 TP for XnAP

R3-202733 TP for X2AP

R3-202782 TP for F1AP

For following issue is still open:

Issue1: Position to include scs-SpecificCarrierList i.e.it should be per UL/SUL or per PRACH Configuraion.

Issue 2:Whether new TDD pattern should be introduced

Issue3:Whether we needs to distinguishing 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?

Issue4: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

Issue5:Which IE should be used to indicate the mapping between RACH resources and SSB, ssb-perRACH-OccasionAndCB-PreamblesPerSSB or ssb-perRACH-Occasion?

Issue 6: Which message should be used and within which IE the PRACH configuration should be included?

Issue7: Trigger for delivering neighbour cell’s PRACH configuration from gNB-CU to gNB-DU
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