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1. [bookmark: OLE_LINK5][bookmark: OLE_LINK8] Introduction
In RAN #94 e-meeting, a new Rel-18 work item on further NR coverage enhancements was approved [1] and updated in RAN #96 [2]. The objective of the work item is to specify further uplink coverage enhancements for PRACH, power domain and DFT-S-OFDM. Detailed objectives are listed as follows:
	· Specify following PRACH coverage enhancements (RAN1, RAN2)
· Multiple PRACH transmissions with same beam for 4-step RACH procedure
· Study, and if justified, specify PRACH transmissions with different beams for 4-step RACH procedure
· Note 1: The enhancements of PRACH are targeting for FR2, and can also apply to FR1 when applicable.
· Note 2: The enhancements of PRACH are targeting short PRACH formats, and can also apply to other formats when applicable.
·  Study and if necessary specify following power domain enhancements
· Enhancements to realize increasing UE power high limit for CA and DC based on Rel-17 RAN4 work on “Increasing UE power high limit for CA and DC”, in compliance with relevant regulations (RAN4, RAN1)
· Enhancements to reduce MPR/PAR, including frequency domain spectrum shaping with and without spectrum extension for DFT-S-OFDM and tone reservation (RAN4, RAN1)
·  Specify enhancements to support dynamic switching between DFT-S-OFDM and CP-OFDM (RAN1)



This contribution is a summary of companies’ contributions on remaining issues for PRACH coverage enhancements.
2. Summary of contributions
2.1 Ro group determination
Issue #1-1: Whether to introduce the term “group” in the spec.
In current TS 38.213, the term of “RO group” is not introduced, instead, the term “PRACH transmission with  preamble repetitions” is utilized. However, as point out by some company, “RO group” is about resources for multiple PRACH transmissions, while “PRACH transmission with  preamble repetitions” is about the transmission of multiple PRACH, thus current wording may lead to some ambiguity and not aligned with related RAN1 agreements.
In addition, [Nokia] points out that definition of RO groups in the specifications is necessary for a clear and concise description of the PRACH repetition feature in the spec. Only a slight modification is needed based on current TS 38.213 without mention the term “RO group”, such as
	8.1 Random access preamble
*** Unchanged parts are omitted ***
A PRACH is transmitted using the selected PRACH format with transmission power , as described in clause 7.4, on the indicated PRACH resource or on determined group of  resources in case of  preamble repetitions.
*** Unchanged parts are omitted ***
For a PRACH transmission with  preamble repetitions, a group consists of  valid PRACH occasions that are consecutive in time, use same frequency resources, and are associated with a same SS/PBCH block index.
*** Unchanged parts are omitted ***


Furthermore, [Nokia] gives a comprehensive analysis of the ambiguity part of current wording in TS 38.213 without introducing the concept of “group”, which is combined in the discussion of following related issues.
Issue #1-2: RO group consist of SSB with same preamble set
Companies point out that based on current agreements, the same preamble should be applied for PRACH repetitions, only the ROs on which the SSB is mapped to same preamble set can be determined as one RO group.
	Agreement (RAN1 #110bis)
· For multiple PRACH transmissions with same beam, at least support to use same PRACH preamble during the multiple PRACH transmissions in one RACH attempt.
· FFS: whether different preambles can be utilized in different PRACH transmissions during the multiple PRACH transmissions in one RACH attempt.

Conclusion (RAN1 #112bis)
There is no consensus to support utilizing different preambles during the multiple PRACH transmissions with the same Tx beam in one attempt.



[NTT DOCOMO] proposes the following TP to TS 38.213.
	8.1	Random access preamble
*** Unchanged parts are omitted ***
For a PRACH transmission with  preamble repetitions, all respective valid PRACH occasions are consecutive in time, use same frequency resources, and are associated with a same SS/PBCH block index and with same preamble set for the SS/PBCH block index.
*** Unchanged parts are omitted ***



Issue #1-3: The restriction on the number of valid ROs in a RO group
Based on current agreements, there is a restriction on the number of valid ROs in the RO group as follows:
	Agreement (RAN1 #112bis)
· Multiple PRACH transmissions within one RACH attempt are only performed within one RO group.
· The number of valid ROs in the RO group is equal to one of the configured number(s) of multiple PRACH transmissions.
· Note1: If only one value is configured for multiple PRACH transmissions, then the number of valid ROs in the RO group is equal to this value.
· Note2: If multiple values are configured for multiple PRACH transmissions, for each value, the number of valid ROs in the RO group is equal to the corresponding number of multiple PRACH transmissions.
· Note 3: Valid RO(s) refers to what is defined in existing specification.



[LG, Nokia] The last RO group within period X can be determined only if UE can select valid ROs as many as repetition factor from the starting RO of the last RO group.
[Nokia] Regarding current TS 38.213, current text simply says that at least ”one RO group” should be included in a time period, but does not state that a time period can only include complete RO groups (which is a direct consequence of the agreements). Based on current agreements, it clearly state that an RO group for a given number of PRACH repetitions can only consist of one number of ROs, i.e., one of the configured numbers in the cell. To address this issue, the following revision is proposed.
	-	A valid PRACH occasion is a first valid PRACH occasion of a group if -1 subsequent valid PRACH occasions of a group can be determined within the time period
-	if TimeOffsetBetweenStartingRO is provided, for each frequency resource index for frequency multiplexed PRACH occasions,



[Spreadtrum] proposes the following TP to TS 38.213.
	8.1	Random access preamble
/************************ Omitted**************************/
For a PRACH transmission with  preamble repetitions, all respective valid PRACH occasions are consecutive in time, use same frequency resources, and are associated with a same SS/PBCH block index.
For a PRACH transmission with  preamble repetitions, a time period, starting from frame 0, is the smallest integer number of SS/PBCH block to PRACH occasion association pattern periods such that  SS/PBCH block indexes are mapped at least once to  PRACH occasions within the time period for each configured  number of preamble repetitions.  The set of PRACH occasions for a PRACH transmission repeats every time period. If after an integer number of  preamble repetitions within a time period there is a set of PRACH occasions that are not determined to the configured  number of preamble repetitions, no  preamble repetitions are determined within the set of PRACH occasions.
For a PRACH transmission with  preamble repetitions within a time period for  preamble repetitions associated with an SS/PBCH block  
/************************ Omitted**************************/



Issue #1-4: Time offset
Companies discuss about whether the time offsets for different number of multiple PRACH transmissions is configured separately or not. [ZTE, Panasonic] propose to configure separately, while [MediaTek] proposes that time offset parameter configures one value which is applicable to all supported numbers of multiple PRACH transmissions. In addition, [ZTE] proposes that the time offset for each number of multiple PRACH transmissions should be configured as a constant.
Based on the following agreement, it can be seen that it says “for a given number of N multiple PRACH transmissions”, “If a time offset is configured”. Thus, from FL understanding, it already implies that the time offset is configured separately for different number of multiple PRACH transmissions. FL would like to further check if this is the common understanding.
	Agreement
For a given number of N multiple PRACH transmissions, to determine the starting RO of all the RO groups within a time period X:
· If a time offset is configured, then
· the starting RO of the first RO group for each  is determined from the first valid RO within the time period X, first in increasing order of frequency resource index for frequency multiplexed PRACH occasions; second in increasing order of time resource index.
· the starting RO of the n-th RO group for each  is determined as the RO at the time offset equal to a number of valid ROs from the starting RO of the (n-1)-th RO group for the same .
· If time offset is not configured, then 
· the starting RO of the first RO group is the first valid RO within the time period X.
· the starting RO of other RO groups are determined as the first valid RO after the previous RO group in the following order within the time period X: first, in increasing order of frequency resource indexes for frequency multiplexed PRACH occasions; second, in increasing order of time resource indexes.



[Panasonic] Step 1 is to determine the time period X, then step 2 is to apply a time offset for density control.
[HW] propose the following TP to TS 38.213. 
Reasons: Current version can result in overlapping RO groups when the value of TimeOffsetBetweenStartingRO is not suitable.
	8.1	Random access preamble
< Unchanged parts are omitted >
For a PRACH transmission with  preamble repetitions within a time period for  preamble repetitions associated with an SS/PBCH block  
· if TimeOffsetBetweenStartingRO is provided, for each frequency resource index for frequency multiplexed PRACH occasions,
· the first valid PRACH occasion of the first  preamble repetitions is the first valid PRACH occasion 
· the first valid PRACH occasion of subsequent  preamble repetitions is the first valid PRACH occasion that meets the following,
· after the ROs determined for the previous  preamble repetitions
· at least TimeOffsetBetweenStartingRO consecutive valid PRACH occasions in time from the first valid PRACH occasion corresponding to the previous  preamble repetitions
· otherwise,
· the first valid PRACH occasion of the first  preamble repetitions is the first valid PRACH occasion 
· the first valid PRACH occasion of subsequent  preamble repetitions, if any, is determined after the ROs determined for the previous  preamble repetitions according to an ordering of valid PRACH occasions
· first, in increasing order of frequency resource indexes for frequency multiplexed PRACH occasions
· second, in increasing order of time resource indexes for time multiplexed PRACH occasions 
< Unchanged parts are omitted >



[vivo] If a time offset is configured and the preamble IDs which are associated with the same SSB are different in different ROs, the following options can be considered for down-selection for RO group determination:
· Option 1: The SSB to RO mapping configuration is expected to have  or  as an integer value, where N is the number of SSBs per RO and  is the total number of SSBs actually transmitted.
· Option 2: For the selected SSB, the ROs can be classified into different types based on the preamble IDs which are associated with the same SSB, then the RO group determination can be performed in each type of ROs and the time offset only counts RO in the same type.
[vivo] proposes the following TP to TS 38.213.
	8.1	Random access preamble
<-------------------------------- unchanged text omitted ------------------------------->
For a PRACH transmission with  preamble repetitions within a time period for  preamble repetitions associated with an SS/PBCH block  
-	if TimeOffsetBetweenStartingRO is provided, the TimeOffsetBetweenStartingRO is a number of valid PRACH occasions that are associated with the SSB and have the same preambles associated with the SSB. for each frequency resource index for frequency multiplexed PRACH occasions, 
-	the first valid PRACH occasion of the first  preamble repetitions is the first valid PRACH occasion in the PRACH occasions where the preambles associated with the SSB are the same.
-	the first valid PRACH occasion of subsequent  preamble repetitions, if any, is determined after the PRACH occasions determined for the previous  preamble repetitions according to an ordering of valid PRACH occasions
-  first, in increasing order of frequency resource indexes for frequency multiplexed PRACH occasions
-  second, in increasing order of time resource indexes for time multiplexed PRACH occasions 
-  and for the same frequency resource index for multiplexed PRACH occasions, the first valid PRACH occasion of subsequent  preamble repetitions is after TimeOffsetBetweenStartingRO consecutive valid PRACH occasions in time from the first valid PRACH occasion corresponding to the previous  preamble repetitions.
<-------------------------------- unchanged text omitted ------------------------------->



Issue #1-5: Order of RO group determination
Based on the following agreement (highlight part), companies further discuss about whether the order to determine the RO group should be explicitly defined in the spec. Companies [New H3C, Spreadtrum, Intel, TCL, vivo] think it is appropriate to follow the agreement sand ensure the same ordering for RO groups regardless of whether time offset is configured or not. While companies [NTT DOCOMO, China Telecom, Nokia] think the order is not the critical part, no update is needed regarding on RO/RO group ordering for either case when “TimeOffsetBetweenStartingRO” is provided or not. In addition, [Intel, China Telecom] think he ordering of the set of RO groups associated with an SSB index within the time period may not be critical, time first or frequency first will result in the same RO group determination.
	Agreement
For a given number of N multiple PRACH transmissions, to determine the starting RO of all the RO groups within a time period X:
· If a time offset is configured, then
· the starting RO of the first RO group for each  is determined from the first valid RO within the time period X, first in increasing order of frequency resource index for frequency multiplexed PRACH occasions; second in increasing order of time resource index.
· the starting RO of the n-th RO group for each  is determined as the RO at the time offset equal to a number of valid ROs from the starting RO of the (n-1)-th RO group for the same .
· If time offset is not configured, then 
· the starting RO of the first RO group is the first valid RO within the time period X.
· the starting RO of other RO groups are determined as the first valid RO after the previous RO group in the following order within the time period X: first, in increasing order of frequency resource indexes for frequency multiplexed PRACH occasions; second, in increasing order of time resource indexes.



[New H3C, Spreadtrum, Intel, TCL, vivo] propose the following TP to TS 38.213.
	8.1 Random access preamble
< Unchanged parts are omitted >
For a PRACH transmission with  preamble repetitions within a time period for  preamble repetitions associated with an SS/PBCH block  
-	if TimeOffsetBetweenStartingRO is provided, for each frequency resource index for frequency multiplexed PRACH occasions,
-	the first valid PRACH occasion of the first  preamble repetitions is the first valid PRACH occasion 
-	the first valid PRACH occasion of subsequent  preamble repetitions is after TimeOffsetBetweenStartingRO consecutive valid PRACH occasions in time from the first valid PRACH occasion corresponding to the previous  preamble repetitions according to an ordering of valid PRACH occasions
-	first, in increasing order of frequency resource indexes for frequency multiplexed PRACH occasions
-	second, in increasing order of time resource indexes for time multiplexed PRACH occasions
< Unchanged parts are omitted >



In addition, [Intel] propose the following TP to TS 38.213.
	8.1	Random access preamble
< Unchanged text omitted >
For a PRACH transmission with  preamble repetitions within a time period for  preamble repetitions associated with an SS/PBCH block  
-	if TimeOffsetBetweenStartingRO is provided, for each frequency resource index for frequency multiplexed PRACH occasions,
-	the first valid PRACH occasion of the first  preamble repetitions is the first valid PRACH occasion
-	the first valid PRACH occasion of subsequent  preamble repetitions, if any, is after TimeOffsetBetweenStartingRO consecutive valid PRACH occasions in time from the first valid PRACH occasion corresponding to the previous  preamble repetitions
-	otherwise if TimeOffsetBetweenStartingRO is not provided,
-	the first valid PRACH occasion of the first  preamble repetitions is the first valid PRACH occasion 
-	the first valid PRACH occasion of subsequent  preamble repetitions, if any, is determined after the ROs determined for the previous  preamble repetitions according to an ordering of valid PRACH occasions
-	first, in increasing order of frequency resource indexes for frequency multiplexed PRACH occasions
-	second, in increasing order of time resource indexes for time multiplexed PRACH occasions 
< Unchanged text omitted >



[China Telecom] proposes the following TP to TS 38.213. [Nokia, NTT DOCOMO] also propose a TP with the same intention while [Nokia] proposes to replace “ preamble repetitions” with “group”.
Reasons: Current version doesn’t capture the following agreement. Thus, may cause some ambiguities especially about the understanding of “after the ROs” in the frequency domain. Regarding the ordering in the agreement, it doesn’t matter whether we define the ordering in frequency first and time second, or time first and frequency second, they’ll result in the same “RO group” determination. In addition, Nokia further points out that a literal reading of the text would cause a UE to determine RO groups for different frequency resources as shown in the figure below, since the UE would determine the starting RO of a sub-sequent group (frequency first) after the ROs determined for the previous RO group and thus would select a wrong starting RO.
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	Agreement
Add the following notes to the above agreement:
Note1: “the starting RO of other RO groups are determined as the first valid RO after the previous RO group in the following order within the time period X: first, in increasing order of frequency resource indexes for frequency multiplexed PRACH occasions; second, in increasing order of time resource indexes.” is illustrated as in the following figure (N=2, for ROs associated with SSB#0). This works for both Alt.1 and Alt.2 for the starting RO determination.
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	8.1 Random access preamble
*** Unchanged parts are omitted ***
For a PRACH transmission with  preamble repetitions within a time period for  preamble repetitions associated with an SS/PBCH block  
-	if TimeOffsetBetweenStartingRO is provided, for each frequency resource index for frequency multiplexed PRACH occasions,
-	the first valid PRACH occasion of the first  preamble repetitions is the first valid PRACH occasion 
-	the first valid PRACH occasion of subsequent  preamble repetitions is after TimeOffsetBetweenStartingRO consecutive valid PRACH occasions in time from the first valid PRACH occasion corresponding to the previous  preamble repetitions
-	otherwise, for each frequency resource index for frequency multiplexed PRACH occasions
-	the first valid PRACH occasion of the first  preamble repetitions is the first valid PRACH occasion 
-	the first valid PRACH occasion of subsequent  preamble repetitions, if any, is determined after the ROs determined for the previous  preamble repetitions according to an ordering of valid PRACH occasions
-	first, in increasing order of frequency resource indexes for frequency multiplexed PRACH occasions
-	second, in increasing order of time resource indexes for time multiplexed PRACH occasions
*** Unchanged parts are omitted ***



[NTT DOCOMO] proposes the following TP to TS 38.213.
	8.1 Random access preamble
*** Unchanged parts are omitted ***
For a PRACH transmission with  preamble repetitions within a time period for  preamble repetitions associated with an SS/PBCH block  
-	if TimeOffsetBetweenStartingRO is provided, for each frequency resource index for frequency multiplexed PRACH occasions,
-	the first valid PRACH occasion of the first  preamble repetitions is the first valid PRACH occasion 
-	the first valid PRACH occasion of subsequent  preamble repetitions is after TimeOffsetBetweenStartingRO consecutive valid PRACH occasions in time from the first valid PRACH occasion corresponding to the previous  preamble repetitions
-	otherwise, for each frequency resource index for frequency multiplexed PRACH occasions
-	the first valid PRACH occasion of the first  preamble repetitions is the first valid PRACH occasion 
-	the first valid PRACH occasion of subsequent  preamble repetitions, if any, is determined after the ROs determined for the previous  preamble repetitions according to an ordering of valid PRACH occasions
-	first, in increasing order of frequency resource indexes for frequency multiplexed PRACH occasions
-	second, in increasing order of time resource indexes for time multiplexed PRACH occasions
*** Unchanged parts are omitted ***



Issue #1-6: Time period
Companies [Intel, Nokia] point out that the set of RO groups may be determined for more than one multiple PRACH transmissions, instead of a PRACH transmission.
In addition, Regarding current description of time period:
	For a PRACH transmission with  preamble repetitions, a time period, starting from frame 0, is the smallest integer number of SS/PBCH block to PRACH occasion association pattern periods such that  SS/PBCH block indexes are mapped at least once to  PRACH occasions within the time period for each configured  number of preamble repetitions. The set of PRACH occasions for a PRACH transmission repeats every time period.


[Nokia] think the following issues need to be addressed:
· The related agreements do not stipulate anything specifically about the number of ROs mapped to the  SS/PBCH block indexes in a time period which, in general can be (and will very likely be, actually) more than .
· In Section 8.1 of TS 38.213, the association pattern period is simply referred to as ”association pattern period”. We should stick to the same terminology to avoid confusion.
· “The set of  PRACH occasions for a PRACH transmission repeats every time period.” refers to a set that was not introduced before the sentence itself. This is very unclear, since the reader does not know whether the ”set of   PRACH occasions” refers to a set of RO groups (as it should be) or just a set of ROs which satisfy certain conditions. As a result, the sentence does not imply that a set can have multiple “occurrences” of these PRACH occasions within a time period, i.e., the more than one RO group that could be determined in case sufficient ROs existed in the rime period, whereas this is very clear in the agreements.
[Nokia] propose the following revision:
	For a PRACH transmission with  preamble repetitions, a group consists of  valid PRACH occasions that are consecutive in time, use same frequency resources, and are associated with a same SS/PBCH block index.
For a PRACH transmission with  preamble repetitions, a time period, starting from frame 0, is the smallest integer number of association pattern periods such that, within the time period and for each configured  number of preamble repetitions, a set of at least one group for each of the  SS/PBCH block indexes can be determined. The set for each configured  number of preamble repetitions repeats every time period.



[Intel] proposes the following TP to TS 38.213.
Reasons: the set of RO groups may be determined for more than one multiple PRACH transmissions, instead of a PRACH transmission.
	8.1	Random access preamble
< Unchanged text omitted >
For a PRACH transmission with  preamble repetitions, a time period, starting from frame 0, is the smallest integer number of SS/PBCH block to PRACH occasion association pattern periods such that  SS/PBCH block indexes are mapped at least once to  PRACH occasions within the time period for each configured  number of preamble repetitions. The set of PRACH occasions for a PRACH transmission associated with  SS/PBCH block indexes repeats every time period.
< Unchanged text omitted >



In addition, regarding current TS 38.213 as follows:
	For a PRACH transmission with  preamble repetitions within a time period, for  preamble repetitions associated with an SS/PBCH block  
-	if TimeOffsetBetweenStartingRO is provided, for each frequency resource index for frequency multiplexed PRACH occasions,
-	the first valid PRACH occasion of the first  preamble repetitions is the first valid PRACH occasion 
-	the first valid PRACH occasion of subsequent  preamble repetitions is after TimeOffsetBetweenStartingRO consecutive valid PRACH occasions in time from the first valid PRACH occasion corresponding to the previous  preamble repetitions


[Nokia] points out that at least the following issues to be addressed
· The sentence “For a PRACH transmission with  preamble repetitions within a time period” does not imply that a UE can actually perform more than one PRACH transmission with  preamble repetitions within a time period, which is clearly possible given the agreements.
· The phrasing ”the first valid PRACH occasion of the first  preamble repetitions” and ” the first valid PRACH occasion of subsequent  preamble repetitions” seem to imply that certain starting ROs (and hence RO groups) are to be used for a first occurrence of PRACH repetitions (e.g., initial transmission) and certain other starting ROs for other occurrences of PRACH repetitions (e.g., PRACH reTx). In other words, the current wording seems to promote an idea of RO group selection based on when the PRACH repetitions are performed, and/or based on which RACH attempt is being considered, which was not agreed and should not be part of the text.
To address the above issues, the following revision is proposed:
	For a PRACH transmission with  preamble repetitions within a time period, for  preamble repetitions associated with an SS/PBCH block
Within a time period, for a group of  valid PRACH occasions for a PRACH transmission with  preamble repetitions
-	if TimeOffsetBetweenStartingRO is provided, for each frequency resource index for frequency multiplexed PRACH occasions,
-	the first valid PRACH occasion of the first group is the first valid PRACH occasion 
-	the first valid PRACH occasion of subsequent groups, if any, is after TimeOffsetBetweenStartingRO consecutive valid PRACH occasions in time from the first valid PRACH occasion of the previous group



Issue #1-7: Others
· Unused PRACH occasions for multiple PRACH transmissions
[Intel] For a given repetition number N, if N PRACH occasions associated with SS/PBCH block indexes cannot be mapped within a time period, the N PRACH occasions are not used for multiple PRACH transmissions.
[Apple] The ROs which does not belong to any RO groups are not used for PRACH repetition.
· Time span of RO group
[Samsung] A RO group time span threshold can be configured by gNB. If a determined RO group has longer time span of the threshold, the RO group is not valid.
2.2 Determination of number of multiple PRACH transmissions in the first attempt
Based on the following agreements for determination of the number of multiple PRACH transmissions. Companies discuss whether to consider other conditions.
	Agreement
· For multiple PRACH transmissions with same Tx beam, at least SSB-RSRP threshold(s) are used to determine the number of PRACH transmissions at least for the first RACH attempt.
· Note: whether to support multiple numbers of PRACH transmissions is separately discussed.



Companies [Intel, Xiaomi, China Telecom, CMCC, Sony, InterDigital] propose that only SSB-RSRP threshold(s) are used to determine the number of multiple PRACH transmissions at least for the first RACH attempt if multiple values are configured.
[Xiaomi] Configure the RSRP threshold for each number of multiple PRACH transmissions configured by the gNB. Adopt separate RSRP thresholds for different kinds of UEs, e.g., for RedCap UEs and for NR normal UEs.
[MediaTek] The maximum transmission power is NOT compulsorily applied for the first RACH attempt with multiple PRACH transmissions.
[OPPO, Panasonic] For the first RACH attempt, the UE determines
· Whether to perform single PRACH transmission or multiple PRACH transmissions based on SSB-RSRP threshold.
· If the SSB-RSRP threshold to determine single PRACH transmission or multiple PRACH transmissions with the smallest configured value of the number of multiple PRACH transmissions is not provided, whether to perform single PRACH transmission or multiple PRACH transmissions is based on whether UE’s calculated transmission power for single PRACH transmission reaches its maximum transmission power, i.e., PCMAX,f,c.
· [Panasonic] Otherwise, whether to perform single PRACH transmission or multiple PRACH transmissions is based on SSB-RSRP threshold.
· If multiple PRACH transmissions are determined, the number of multiple PRACH transmissions is based on the configured SSB-RSRP threshold(s).
[Ericsson] Proposal 8	For the first RACH attempt, UE reaching its maximum transmission power is a pre-requisite of multiple PRACH transmissions.
[Qualcomm] UE should use PRACH repetition based on criteria that depends on the SSB-based RSRP and UE power class. Support a default option for the criteria of PRACH repetition, based on Msg3 repetition criteria. Support a default option for the set of PRACH repetition numbers.
2.3 Same preamble index and Tx beam
[Intel, Samsung, NTT DOCOMO] propose to explicitly indicates same Tx beam is utilized for multiple PRACH transmissions in the spec.
[Intel] propose the following TP to TS 38.213.
	8.1	Random access preamble
< Unchanged text omitted >
Physical random access procedure for a UE is triggered upon request of a PRACH transmission by higher layers or by a PDCCH order. A configuration by higher layers for a PRACH transmission includes the following: 
-	A configuration for PRACH transmission [4, TS 38.211]. 
-	A preamble index, a preamble SCS, , a corresponding RA-RNTI, and a PRACH resource. 
-	A number of  preamble repetitions for the PRACH transmission if the UE would transmit the PRACH with repetitions. 
A PRACH is transmitted using the selected PRACH format with transmission power , as described in clause 7.4, on the indicated PRACH resource or on determined  resources in case of  preamble repetitions.
For Type-1 random access procedure with preamble repetitions, a PRACH is transmitted using a same preamble index and spatial domain filter. 
< Unchanged text omitted >



[Samsung] proposes the following TP to TS 38.213.
	8.1	Random access preamble
< Unchanged text omitted >
For a PRACH transmission with  preamble repetitions, all respective valid PRACH occasions are consecutive in time, use same frequency resources, and are associated with a same SS/PBCH block index. The UE transmits the  preamble repetitions for the PRACH using a same spatial filter.
< Unchanged text omitted >



[NTT DOCOMO] proposes the following TP to TS 38.213.
	8.1	Random access preamble
Physical random access procedure for a UE is triggered upon request of a PRACH transmission by higher layers or by a PDCCH order. A configuration by higher layers for a PRACH transmission includes the following: 
-	A configuration for PRACH transmission [4, TS 38.211]. 
-	A preamble index, a preamble SCS, , a corresponding RA-RNTI, and a PRACH resource. 
-	A number of  preamble repetitions for the PRACH transmission if the UE would transmit the PRACH with repetitions. 
A PRACH is transmitted using the selected PRACH format with transmission power , as described in clause 7.4, on the indicated PRACH resource or on determined  resources using same Tx spatial filter in case of  preamble repetitions.



[ETRI] Add the text in the TS 38.213 to describe there is no beam dependence between different PRACH transmissions in the RO group.
2.4 Rules causing to drop PRACH transmissions
[Spreadtrum, CMCC] No additional optimize is needed. Current mechanism is workable and no ambiguity for multiple PRACH transmission(s).
[MediaTek] The existing PRACH dropping rule (in Section 8.1, TS38213) is extended to each actual PRACH transmission for multiple PRACH transmissions. The existing PRACH dropping rule (in Section 8.1, TS38213) based on a minimum gap N between a PRACH transmission and a PUSCH/PUCCH/SRS transmission is extended to the case between a PRACH transmission and another PRACH transmission.
[Sharp] For multiple PRACH transmission case, the gap handling between PRACH and PUSCH/PUCCH/SRS should be handled for each repetition. It should be clarified “a PRACH transmission” in this part corresponds to every single repetition in a set of repeated PRACH transmissions.
[vivo] PRACH repetition in separate RO is not transmitted when the separate RO collides with MsgA PUSCH. In other word, when there’s a collision between RO for PRACH repetition and MsgA PUSCH occasion, MsgA PUSCH occasion should be prioritized.
[Nokia] If RAN1 agrees to introducing collision rules between valid ROs for multiple PRACH transmissions and other existing ROs, applicability of such rules should be up to cell-specific configuration by gNB
[LG] propose the following TP to TS 38.213.
	8.1	Random access preamble
*** Unchanged parts are omitted ***
For single cell operation or for operation with contiguous carrier aggregation in a same frequency band or for operation with non-contiguous carrier aggregation in a same frequency band if the UE is not provided with intraBandNC-PRACH-simulTx-r17, a UE does not transmit PRACH and PUSCH/PUCCH/SRS in a same slot with respect to the smallest SCS configuration between the SCS configuration for the UL BWP with the PRACH and the SCS configuration for the UL BWP with the PUSCH/PUCCH/SRS transmissions or when a gap between the first or last symbol of a PRACH transmission in a first slot is separated by less than  symbols from the last or first symbol, respectively, of a PUSCH/PUCCH/SRS transmission in a second slot where  for  or 1,  for  or ,  for ,  for , and  is the smallest SCS configuration between the SCS configuration for the UL BWP with the PRACH and the SCS configuration for the UL BWP with the PUSCH/PUCCH/SRS transmissions. For a PUSCH transmission with repetition Type B, this applies to each actual repetition for PUSCH transmission [6, TS 38.214]. For a PRACH transmission with  preamble repetitions, if multiple PRACH transmissions associated with the same SSB are located within a slot, this applies to each PRACH transmission within a slot.
*** Unchanged parts are omitted ***



2.5 Power control
Issue #5-1: Calculation of pathloss
During RAN1 #114, the following proposal was discussed.
	For transmission power calculation of multiple PRACH transmissions with the same Tx beam, down select one of the following options:
· Option 1: the same pathloss is applied for all the PRACH transmissions within one RACH attempt.
· Option 2: the pathloss for each PRACH transmission of the multiple PRACH transmissions within one RACH attempt is separately estimated.



Based on the contributions, Companies [vivo, China Telecom, ZTE] propose that the pathloss is estimated before the first PRACH transmission and applied for power determination of all of multiple PRACH transmissions within one RACH attempt. The reason is listed as follows: the pathloss measurement results may be different during the whole RACH attempt. However, the real time pathloss measurement is not so accurate, and UE is intended to use the pathloss measurement after the L3 filter, then the difference among the each pathloss measurement results within one RACH attempt may be too tiny to affect the performance of PRACH. Considering the marginal possible performance loss and the simplicity for both of specification and UE implementation of Option 1, it is more preferred to determine the transmission power of multiple PRACH transmissions.
[Xiaomi] Support Option 2.
[Panasonic] gNB can configure either Option 1 or Option 2.
Issue #5-2: Power ramping counter
For single PRACH transmission, if due to power allocation to PUSCH/PUCCH/PRACH/SRS transmissions as described in TS 38.213 clause 7.5, or due to power allocation in EN-DC or NE-DC or NR-DC operation, or due to slot format determination as described in TS 38.213 clause 11.1, or due to the PUSCH/PUCCH/PRACH/SRS transmission occasions are in the same slot or the gap between a PRACH transmission and PUSCH/PUCCH/SRS transmission is small as described in clause 8.1, the UE does not transmit a PRACH in a transmission occasion, Layer 1 notifies higher layers to suspend the corresponding power ramping counter.
Companies further discuss the above behavior when multiple PRACH transmissions is performed, detailed views are summarized as follows:
[Intel, NEC] propose that Layer 1 notifies higher layers to suspend the corresponding power ramping counter when PRACH transmission in all of PRACH occasions are dropped or with reduced transmit power.
[NEC] thin if part of PRACH attempts is not transmitted, the result is that lower energy is received by the network which is similar to reduced PRACH power transmission. So, whether to notify suspend the power ramping counter should be determined by UE, e.g., based on the ratio of reduced power.
[Xiaomi] Indicate the power ramping counter suspending to the higher layer when one or several repetitions are omitted or their transmission power are reduced due to power allocation
Issue #5-3: Transmit power for each PRACH transmission
[Ericsson] think that  is time varying and may change in the middle of multiple preamble repetitions, due to P-MPR and power class fallback. In addition, PL is based on higher layer filtered RSRP, and the UE may alter it during the preamble transmissions. Thus, the following TP is proposed to TS 38.213.
	8.1	Random access preamble
Physical random access procedure for a UE is triggered upon request of a PRACH transmission by higher layers or by a PDCCH order. A configuration by higher layers for a PRACH transmission includes the following: 
-	A configuration for PRACH transmission [4, TS 38.211]. 
-	A preamble index, a preamble SCS, , a corresponding RA-RNTI, and a PRACH resource. 
-	A number of  preamble repetitions for the PRACH transmission if the UE would transmit the PRACH with repetitions. 
A PRACH is transmitted using the selected PRACH format with transmission power , as described in clause 7.4, on the indicated PRACH resource or on each of the determined  resources for the corresponding preamble repetition in case of  preamble repetitions.
*** Unchanged parts are omitted ***



2.6 Coupling between PRACH repetition and Msg3 repetition
Issue #6-1: Whether to request Msg3 repetition by default if multiple PRACH transmission is performed
Companies [ZTE, CATT, Lenovo, Qualcomm] think if multiple PRACH transmissions is applied, Msg3 repetition is also requested. [OPPO] propose that at least for the case that rsrp-ThresholdMsg3 is not configured by network, Msg3 PUSCH repetition is triggered simultaneously, if multiple PRACH transmission is determined.
[Panasonic] The PRACH resource for requesting Msg3 repetition with not having PRACH repetition and PRACH resource for requesting both Msg3 and PRACH repetitions should be supported. PRACH repetition for requesting PRACH repetition with not having Msg 3 repetition is not required to be supported.
Regarding the SSB-RSRP threshold, companies’ views are summarized as follows.
[Intel] A common SSB-RSRP threshold may be applied for multiple PRACH transmissions and request of Msg3 PUSCH repetitions.
[CATT] The RSRP threshold(s) for PRACH repetition request should be separate from that for Msg3 repetition request.
Issue #6-2: Power offset between Msg3 and PRACH
Companies [OPPO, ZTE] discuss about the power offset between Msg3 and PRACH. [ZTE] think more than one values are required to be configured for power offset between msg3 and PRACH due to different combinations of transmission repetition due to the following reasons: 
The transmission power of Msg3 PUSCH is determined according to transmission power of PRACH and a power offset provided by RRC parameter ‘msg3-DeltaPreamble’. For example, if one UE transmits PRACH and msg3 with repetition factor equals 1, and the other UE transmits PRACH repetition with two and msg3 repetition with 4, the power offset between msg3 and PRACH for the two UEs should be different. That means the cell specific 'msg3-DeltaPreamble' should be a set of values for different combinations of transmission repetition, and UE selects one of value from the set according to the repetition status itself.
Issue #6-3: Others
[OPPO, Panasonic] If multiple PRACH transmission is determined, DFT-S-OFDM waveform for Msg3 PUSCH is triggered simultaneously.
[Panasonic] When the multi-PRACH transmission is triggered by UE, the mechanism to enable more repetitions and/or lower MCS index than the Rel.17 configured set for Msg3 repetition should be supported.
[Ericsson] proposes the following TP to TS 38.213.
Reasons: if the transmission power changes during the preamble repetitions, caused by a change of  or higher layer filtered RSRP, it is unclear based on which preamble repetition the UE should apply the TPC command to determine Msg3 PUSCH transmission power.
	7.1.1  UE behaviour
*** Unchanged parts are omitted ***
 is a TPC command value indicated in a random access response grant of the random access response message corresponding to a PRACH transmission if not for the case of  preamble repetitions or the last preamble repetition of a PRACH transmission in case of  preamble repetitions according to Type-1 random access procedure,
*** Unchanged parts are omitted ***



2.7 PRACH mask
Companies point out that in Rel-17 framework of feature combination and CFRA, a PRACH mask index may be configured to indicate a subset of ROs for the PRACH transmission where the ROs are associated with the selected SS/PBCH block index, as following text excerpted from TS 38.213. In can be seen that the indicated RO(s) by PRACH mask index is reset per SSB to RO mapping cycle, and UE selects only one RO in the first available mapping cycle to transmit PRACH. When PRACH repetition is enabled, UE needs to select a RO group which consists of multiple ROs to perform multiple PRACH transmissions. 
	For a PRACH transmission triggered by higher layers, if ssb-ResourceList is provided, the PRACH mask index is indicated by ra-ssb-OccasionMaskIndex which indicates the PRACH occasions for the PRACH transmission where the PRACH occasions are associated with the selected SS/PBCH block index.
The PRACH occasions are mapped consecutively per corresponding SS/PBCH block index. The indexing of the PRACH occasion indicated by the mask index value is reset per mapping cycle of consecutive PRACH occasions per SS/PBCH block index. The UE selects for a PRACH transmission the PRACH occasion indicated by PRACH mask index value for the indicated SS/PBCH block index in the first available mapping cycle.



In RAN2 #121bis-e and RAN2 #122 meeting, following agreements regarding PRACH repetition have been achieved. 
	Agreements
RAN2 intends to support CFRA for msg1 repetition for ReconfigurationWithSync case, FFS for other cases.

Agreements
Msg1 repetition with different repetition number {2, 4, 8} are treated a separate feature, and a RACH partition is associated with a specific repetition number (Stage 3 details are FFS, e.g. we should not use all the spare values in the current IE).



Companies further discuss about the PRACH mask for multiple PRACH transmisisons.
[vivo] RO group(s) determination if PRACH mask index is indicated in PRACH repetition should be studied.
For PRACH repetitions with indication of PRACH mask index, the following options can be selected for RO group determination:
· Option 1 (Mask first, grouping second): PRACH occasions indicated by PRACH mask index value for the same SS/PBCH block index can be allowed to be selected as starting ROs of RO groups, then RO group(s) can be determined based on the starting RO(s).
· Option 2 (Grouping first, mask second): All the RO groups within a time period X are determined first, then RO groups which consist of the RO(s) indicated by PRACH mask index are considered as available RO groups.
If there are unavailable RO(s) in the determined RO group when a PRACH mask index is indicated, the following options can be considered:
· Option 1: The RO group is considered as invalid.
· Option 2: UE is only allowed to transmit PRACH repetition on the available RO(s).
· Option 3: UE is allowed to transmit PRACH repetition on the unavailable RO(s). 
[vivo] proposes the following TP to TS 38.213.
	8.1	Random access preamble
<-------------------------------- unchanged text omitted ------------------------------->
For a PRACH transmission triggered by higher layers, if ssb-ResourceList is provided, the PRACH mask index is indicated by ra-ssb-OccasionMaskIndex which indicates the PRACH occasions for the PRACH transmission where the PRACH occasions are associated with the selected SS/PBCH block index.
The PRACH occasions are mapped consecutively per corresponding SS/PBCH block index. The indexing of the PRACH occasion indicated by the mask index value is reset per mapping cycle of consecutive PRACH occasions per SS/PBCH block index. The UE selects for a PRACH transmission the PRACH occasion indicated by PRACH mask index value for the indicated SS/PBCH block index in the first available mapping cycle. 
For a PRACH transmission with  preamble repetitions, the UE selects the PRACH occasion(s) indicated by PRACH mask index value for the indicated SS/PBCH block index as the first valid PRACH occasion(s). In the PRACH occasion(s) other than the PRACH occasion(s) which is indicated by PRACH mask index in the determined PRACH occasions for a PRACH transmission with  preamble repetitions, the UE does not transmit PRACH preamble.
<-------------------------------- unchanged text omitted ------------------------------->



[NEC] For multiple PRACH transmissions for CFRA, regarding mask/restriction information, select one of the options:
· Option 1: UE ignore the mask/restriction information to select RO group.
· Option 2: UE applies the mask/restriction information to select RO group by selecting one of (e.g. the first) RO in the RO group based on the mask/restriction information.
· Option 3: UE applies the mask/restriction information to select RO group based on the RO group index and the mask/restriction information is indicated per RO group.
[ETRI] The PRACH mask index may be required per repetition factor if CFRA is supported. PRACH mask index may imply the starting RO index in an RO group of the chosen repetition factor.
[Sharp] The mask index is not applied for the feature combination with preamble repetitions.
2.8 Re-attempts for multiple PRACH transmissions
Companies discuss about the re-attempts for multiple PRACH transmissions. Detailed views are summarized as follows.
[vivo, InterDigital] When the number of Msg1 retransmission reaches a configured value (e.g. TransMax-Msg1RepNum), UE switches the number of PRACH repetitions to a higher number which is configured by network without checking of DL RSRP.
[LG, Lenovo] Power ramping is applied between RACH attempts, the number of multiple PRACH transmissions in RACH re-attempts can be increased when the maximum number of attempts for current number of PRACH repetitions is reached.
[MediaTek] Power ramping is applied between RACH attempts, the number of multiple PRACH transmissions in RACH re-attempts is the same as that of first RACH attempt.
[CMCC] Instead of power ramping, UE could try larger number of multiple PRACH transmissions during re-attempt, i.e., the number of PRACH transmission increased if previous RACH attempt is failed.
[Qualcomm] Support a mechanism for modifying the PRACH repetition number or criteria of its selection after each failed PRACH attempt. The mechanism for modifying PRACH repetition number or its selection criteria should include a default option, without necessity of additional explicit SIB1 configurations.
[Quectel] Support randomly selection of the increased number of PRACH transmissions for the retransmission of multiple PRACH transmissions.
[Nokia] Define SSB-RSRP exception zone to allow a UE to increase the number of PRACH transmissions in case of PRACH re-attempt. Define a procedure for increasing the number of the multiple PRACH transmissions at different RACH attempts based on adapting the value of the measured SSB-RSRP, or the SSB-RSRP thresholds, by a higher-layer configured value.
[Ericsson] The current specification allows a change of UL Tx beam and fallback from a lower number to a higher number to happen simultaneously for a RACH reattempt, which may be redundant and inconsistent with legacy rationale. The following TP is proposed to TS 38.213.
	7.4	Physical random access channel
*** Unchanged parts are omitted ***
If prior to a PRACH retransmission, a UE changes the spatial domain transmission filter, Layer 1 notifies higher layers to suspend the power ramping counter and the increase of the number of preamble repetitions, if applicable, as described in [11, TS 38.321].
*** Unchanged parts are omitted ***



2.9 Reference preamble repetition for TAC in RAR
[Ericsson] proposes the following TP to TS 38.213.
Reasons: If an adjustment of the uplink transmission timing occurs in a TAG during a PRACH transmission with preamble repetitions, it is unclear based on which preamble repetition the UE should apply the TAC command.
	4.2	Transmission timing adjustments
*** Unchanged parts are omitted ***
For a SCS of  kHz, the timing advance command for a TAG indicates the change of the uplink timing relative to the current uplink timing for the TAG in multiples of . The start timing of the random access preamble is described in [4, TS 38.211]. 
A timing advance command [11, TS 38.321] in case of random access response or in an absolute timing advance command MAC CE, , for a TAG indicates  values by index values of  = 0, 1, 2, ..., 3846, where an amount of the time alignment for the TAG with SCS of  kHz is .  is defined in [4, TS 38.211] and is relative to the SCS of the first uplink transmission from the UE after the reception of the random access response or absolute timing advance command MAC CE.   is applied to the last random access preamble repetition of a PRACH transmission in case of  preamble repetitions.
*** Unchanged parts are omitted ***



2.10 SI request with multiple PRACH transmissions
Based on the following agreement in RAN2 #123, multiple PRACH transmissions is applicable to Msg1-based SI request.
	Agreements
· MSG1 repetition can be applicable to 4-step CBRA procedure initiated by Msg1-based SI request and can be configured optionally by the network.
· For MSG1-based SI request with MSG1 repetition, separate SI-RequestConfig is introduced (details are FFS)



[Ericsson] point out that the legacy IE SI-RequestConfig may not be able to support multiple PRACH transmissions. In NR up to Rel-17, si-RequestPeriod and ra-AssociationPeriodIndex indicate specific association periods for a UE to request SI. A UE determines a RACH resource in the association period for single PRACH transmission. In Rel-18, with some configurations, multiple association pattern periods have to be grouped together for a UE to determine an RO group for multiple PRACH transmissions, and, therefore, one association period is insufficient. A fundamental question is whether an RO group of multiple PRACH transmissions can span multiple association periods for SI request. If no, the configured number of multiple PRACH transmissions for SI request is no larger than the number of ROs associated with the selected SSB in the specific association periods as configured by si-RequestPeriod and ra-AssociationPeriodIndex. Otherwise, RAN1 can further decide how many and which association periods, where a UE determines an RO group for multiple PRACH transmissions, are explicitly configured by gNB or implicitly determined by UEs.
2.11 CBRA and CFRA
Based on current RAN2 agreement, CFRA is supported for Reconfiguration with sync.
	Agreements (RAN2 #122)
· RAN2 intends to support CFRA for msg1 repetition for ReconfigurationWithSync case, FFS for other cases.

Agreements (RAN2 #123)
· CFRA with Msg1 repetition for BFR and with PDCCH order are not supported (can be revisited if there is consensus to support this)



Based on the contributions, companies further provide views on CFRA. Detailed views are summarized as follows:
[Ericsson] Decide how a UE determines a CFRA RO group from the configured RO list for Reconfiguration with sync.
[MediaTek] Extend the R18 multiple PRACH transmissions design for CFRA without introducing any additional enhancements.
[ETRI] Contention free random access initiated by PDCCH order and link recovery also supports multiple PRACH transmissions.
[TCL] For CFRA, multiple PRACH transmissions can be supported.
2.12 RRC parameters
Issue #12-1: TimeOffsetBetweenStartingRO-r18 related
[Huawei] Considering that the counting of valid RO for time offset is based on valid ROs for all SSBs rather than the valid ROs for the same SSB, the value range of RRC parameter TimeOffsetBetweenStartingRO is {1,2,3,4,5,6,7,8,16,32}
[Spreadtrum] the default value is 0. In addition, the value of this parameter should have a limited range, i.e., less than the valid RO of the RO group.
[China Telecom, Apple] The value range of TimeOffsetBetweenStartingRO-r18 is integral multiple (larger than 1) of the number of valid ROs of the RO group.
[Nokia] RAN1 to agree to the following values for the time offset for different numbers of PRACH repetitions
· {16, 24, 32}, for RO groups for 8 repetitions
· {8, 12, 16, 24, 32}, for RO groups for 4 repetitions
· {4, 6, 8, 12, 16, 24, 32}, for RO groups for 2 repetitions
Issue #12-2: About “[with same Tx beams]”
[ETRI] Remove [with same Tx beams] in the feature 54-1.
[Ericsson] Decide whether the restriction of the same Tx beam applies to Rel-18 multiple PRACH transmissions. Select one between removing [with the same Tx beam] in Description column in higher-layers parameter list and clarifying UL spatial domain transmission filter for multiple PRACH transmissions in TS 38.213.
Issue #12-3: Other considerations
[vivo] proposes to support the following list of updated RRC parameters for supporting multiple PRACH transmissions with same TX beam.
	Sub-feature group
	RAN2 Parent IE
	Parameter name in the spec
	New or existing?
	Description
	Value range
	Per (UE, cell, TRP, …)

	PRACH repetition with same TX beam
	FeatureCombination
	msg1Repetition-r18
	New
	If present, this parameter indicates msg1Repetition-r18 is part of this feature combination.
	{true}
	Per partition

	PRACH repetition with same TX beam
	FeatureCombinationPreambles
	numberOfMsg1-Repetitions-r18 
	New
	This parameter indicates the number of Msg1 repetitions. 
	{2, 4, 8}
	Per partition

	PRACH repetition with same TX beam 
	FeatureCombinationPreambles
	rsrp-ThresholdSSBMsg1
	New
	This parameter indicates the RSRP threshold for performing Msg1 repetitions associated with the number of Msg1 repetitions indicated by corresponding numberOfMsg1-Repetitions-r18.
	RSRP-Range
	Per partition

	PRACH repetition with same TX beam
	FeatureCombinationPreambles
	TimeOffsetBetweenStartingRO-r18
	New
	If this parameter is configured for a given number of N multiple PRACH transmissions, it is used to configure the time offset of the starting ROs between two successive RO groups for each frequency resource index within a time period X.
If this parameter is not configured for a given number of N multiple PRACH transmissions, the starting RO of RO groups are implicitly determined according to TS 38.213.
	FFS
	Per partition

	PRACH repetition with same TX beam
	FeatureCombinationPreambles
	preambleInitialReceivedTargetPower
	New
	This parameter indicates the target power level at the network receiver side.
	INTEGER (-202..-60),
	Per partition

	PRACH repetition with same TX beam
	FeatureCombinationPreambles
	powerRampingStep
	New
	This parameter indicates the power ramping step for Msg1 repetitions.
	ENUMERATED {dB0, dB2, dB4, dB6}
	Per partition

	PRACH repetition with same TX beam
	SIB1
	featurePriorities-r18
	New
	This parameter indicates priorities for features of Msg1 repetitions.
	FFS
	Per cell



2.13 Others
· Preamble allocation for different number of multiple PRACH transmissions with shared ROs
[Nokia] Considering the latest RAN2 agreements on PRACH repetitions being a single feature, a set of preambles could be configured for all PRACH repetition values, creating a problem when multiple PRACH transmissions with different numbers are transmitted on shared ROs. The preambles for transmission of the multiple PRACH transmissions are determined at the UE based on the number of RO groups of different size sharing the ROs used for the multiple PRACH transmissions.
· SSB selection
[CATT] For multiple PRACH transmissions with same beam, at least for the first RACH attempt in a RACH procedure, SSB/CSI-RS is selected based on SSB/CSI-RS RSRP thresholds as in existing specifications.
-	Introduce separate RSRP thresholds for SSB/CSI-RS selection for PRACH repetitions from legacy PRACH transmission without repetition.
Reasons: Considering that the SS-RSRPs/CSI-RSRPs are relatively small in case of limited coverage, there may be no SSB/CSI-RS with SS-RSRP/CSI-RSRP above the threshold if legacy rsrp-ThresholdSSB/rsrp-ThresholdCSI-RS are used for SSB/CSI-RS selection. Then, any SSB/CSI-RS can be selected by UE including SSBs/CSI-RSs with worse performance among all of the SSBs/CSI-RSs. Hence, it is proposed to introduce a separate lower RSRP threshold for SSB/CSI-RS determination for PRACH repetitions.
· Resource configuration for multiple PRACH transmissions
[Panasonic] For CBRA and CFRA, support the following resource configuration for the multi-PRACH transmission
· A specific n-th PRACH transmission is transmitted only by using a specific n-th RO.
· The first PRACH transmission can start any of the index of multi-PRACH resource.
For CBRA and CFRA, support to configure the dedicated or shared n-th PRACH transmission resource to a UE in a semi-static manner.
· Preamble allocation and preamble assignment
[Fujitsu] proposes the following 2 TPs to TS 38.213
TP #1
	8.1	Random access preamble
*** Unchanged parts are omitted ***
For a random access procedure associated with a feature combination indicated by FeatureCombinationPreambles, a UE is provided a number  of SS/PBCH block indexes associated with one PRACH occasion by ssb-perRACH-OccasionAndCB-PreamblesPerSSB or msgA-SSB-PerRACH-OccasionAndCB-PreamblesPerSSB when provided and a number  of contention based preambles per SS/PBCH block index per valid PRACH occasion by startPreambleForThisPartition and numberOfPreamblesPerSSB-ForThisPartition. The PRACH transmission can be on a subset of PRACH occasions associated with a same SS/PBCH block index within an SSB-RO mapping cycle for a UE provided with a PRACH mask index by ssb-SharedRO-MaskIndex according to [11, TS 38.321].
For a random access procedure for a PRACH transmission with  preamble repetitions associated with a feature combination indicated by FeatureCombinationPreambles, a UE is provided a number  of SS/PBCH block indexes associated with all respective valid PRACH occasions by ssb-perRACH-OccasionAndCB-PreamblesPerSSB and a number  of contention based preambles per SS/PBCH block index per all respective valid PRACH occasions by startPreambleForThisPartition and numberOfPreamblesPerSSB-ForThisPartition. 
*** Unchanged parts are omitted ***



TP #2
	8.1	Random access preamble
*** Unchanged parts are omitted ***
For a PRACH transmission with  preamble repetitions, all respective valid PRACH occasions are consecutive in time, use same frequency resources, and are associated with a same SS/PBCH block index. 
For a PRACH transmission with  preamble repetitions, if ,  contention based preambles with consecutive indexes associated with the SS/PBCH block index per respective valid PRACH occasions start from the preamble index indicated by startPreambleForThisPartition. If ,  contention based preambles with consecutive indexes associated with SS/PBCH block index , , per respective valid PRACH occasion start from preamble index , where  and  are provided by numberOfPreamblesPerSSB-ForThisPartition and startPreambleForThisPartition, respectively.
*** Unchanged parts are omitted ***



· PDCCH monitoring window for BFR when multiple PRACH transmissions is applied
[Lenovo] propose the following TP to TS 38.213.
	6. Link recovery procedures
*** Unchanged text is omitted ***
For the PCell or the PSCell, the UE can be provided, by PRACH-ResourceDedicatedBFR, a configuration for PRACH transmission as described in clause 8.1. For last symbol of the last PRACH occasion corresponding PRACH transmission in slot  and according to antenna port quasi co-location parameters associated with periodic CSI-RS resource configuration or with SS/PBCH block associated with index  provided by higher layers [11, TS 38.321], the UE monitors PDCCH in a search space set provided by recoverySearchSpaceId for detection of a DCI format with CRC scrambled by C-RNTI or MCS-C-RNTI starting from slot , where  is the SCS configuration for the PRACH transmission and  is a number of slots provided by kmac [12, TS 38.331] or  if kmac is not provided, within a window configured by BeamFailureRecoveryConfig. For PDCCH monitoring in a search space set provided by recoverySearchSpaceId and for corresponding PDSCH receptions, the UE assumes the same antenna port quasi-collocation parameters as the ones associated with index  until the UE receives by higher layers an activation for a TCI state or any of the parameters tci-StatesPDCCH-ToAddList and/or tci-StatesPDCCH-ToReleaseList. After the UE detects a DCI format with CRC scrambled by C-RNTI or MCS-C-RNTI in the search space set provided by recoverySearchSpaceId, the UE continues to monitor PDCCH candidates in the search space set provided by recoverySearchSpaceId until the UE receives a MAC CE activation command for a TCI state or tci-StatesPDCCH-ToAddList and/or tci-StatesPDCCH-ToReleaseList.
*** Unchanged text is omitted ***



· RA-RNTI calculation
[Sony] To differentiate the RA-RNTI between single PRACH transmission and multiple PRACH transmission, add a OFDM symbol offset, s_offset to s_id of the RA-RNTI equation, i.e.:
RA-RNTI = 1 + s_idnew + 14 × t_id + 14 × 80 × f_id + 14 × 80 × 8 × ul_carrier_id,
where, s_idnew = (s_id + s_offset).
· Prioritizations for transmission power reductions of multiple PRACH transmissions
[Quectel] To reduce the performance impacts due to transmission power reductions or dropping of multiple PRACH transmissions, the priority of multiple PRACH transmission for power allocation should be promoted compared to single PRACH transmission or the multiple PRACH transmissions should be avoided for parallel UL transmissions.
· RO group selection for multiple PRACH transmissions
[NEC] UE selects the next available RO group which has the earliest ending RO (index) after UE can prepare Msg1 transmission.

3. Draft Proposals
3.1 Ro group determination
Issue #1-1: Whether to introduce the term “group” in the spec.
FL comment: In current TS 38.213, the term of “RO group” is not introduced, instead, the term “PRACH transmission with  preamble repetitions” is utilized. As point out by some company, “RO group” is about resources for multiple PRACH transmissions, while “PRACH transmission with  preamble repetitions” is about the transmission of multiple PRACH, thus current wording may lead to some ambiguity and not aligned with related RAN1 agreements, including resources determination for multiple PRACH transmissions, time period and etc. To address this issue, only slight revision may be needed, and we even don’t need to define a new term like “RO group”, e.g., as suggested by Nokia
	8.1 Random access preamble
*** Unchanged parts are omitted ***
A PRACH is transmitted using the selected PRACH format with transmission power , as described in clause 7.4, on the indicated PRACH resource or on determined group of  resources in case of  preamble repetitions.
*** Unchanged parts are omitted ***
For a PRACH transmission with  preamble repetitions, a group consists of  valid PRACH occasions that are consecutive in time, use same frequency resources, and are associated with a same SS/PBCH block index.
*** Unchanged parts are omitted ***


If this is agreeable, some further wording refinement is needed for other related parts.

Companies please provide your comments and suggestion bellow.
	Companies
	Comments

	LG
	Agree in principle.
But, as FL mentioned, if it is agreed, there will be many parts to modify. So, if there is no problem with the current specification regarding this issue, we don't want to make additional changes.

	Nokia/NSB
	Support. This is a simple modification that allows to define all basic aspects of the Rel-18 feature in accordance with existing agreements and without ambiguity. 
Concerning the fact that this modification may lead to other modifications in the text (as proposed by FL below) we think this is quite normal at this stage of the maintenance phase. RAN1 #114-bis is the first meeting after the Editor CR discussion which, as we all remember, was very hasty. Companies needed more time to carefully check whether all agreements are captured, and all the core elements of the feature are correctly described. This led to a deeper understanding of the text and to the identification of several major issues, as can be seen by just looking at how many TPs are submitted to this meeting. For this reason, we are not sure that the main objective in this phase should be the minimization of the number of modifications to the existing text (which is a very reasonable approach for a later stage of the maintenance discussions) but rather the maximization of the correctness of the text and how accurately it captures the agreements.

	Sony
	The first change is not needed as it says that PRACH resource is on determined  resources, i.e. the resources are determined apriori by the UE and so we don’t have to say it si a group.
For the 2nd change, we also don’t need to add the word group.  If we need further clarification we can simply say:
For a PRACH transmission with  preamble repetitions, a group consists of  valid PRACH occasions that are consecutive in time, use same frequency resources, and are associated with a same SS/PBCH block index.


	CATT
	The necessity of the changes are not clear to us.

	ZTE
	It seems that no problem on current wording of specification. No need to introduce the term of ‘group’ into specification.

	vivo 
	Not essential.

	Intel
	We share similar view as CATT and ZTE that the concept of “RO group” does not need to be captured in the spec. Current specification is clear. 

	Ericsson
	We used the term RO group for discussion, while according to Note 3 of an agreement in RAN1#112, it doesn’t have to be specified. We are fine without it in the specification, if it is clear.
Agreement
For multiple PRACH transmissions with same Tx beam, "RO group" is assumed for multiple PRACH transmissions with separate preamble on shared ROs and/or multiple PRACH transmissions on separate ROs, and one RO group consists of valid RO(s) for a specific number of multiple PRACH transmissions.
Note 1: All ROs in one RO group is associated with the same SSB(s).
Note 2: Shared or separate RO/preamble means that the RO/preamble is shared or separated with single PRACH transmission.
Note 3: whether/how to define “RO group” in specification will be discussed separately


	New H3C
	The motivation of the changes are not clear to us

	Spreadtrum
	We support NOT to modify the existing CR.
Firstly, during the last meetings, we didn’t have any agreements on the definition of “RO group”, nor that the term of “RO group” should be defined in specification. The original intention of introducing the term of “RO group” in RAN1#112 meeting was just for the convenience of discussion. 
Secondly, we think it seems no problem on current wording of specification. What’s more, if it needs further clarification, we agree with the modification by Sony.

	TCL
	Support, the modification can align with the RAN1 meeting’s agreement. 

	ETRI
	In the current specification, in our view, it seems to have clear wording.

	Sharp
	We are OK to change, for the RO group determination part, “first/subsequent  preamble repetitions” to “first/subsequent group of  valid PRACH occasions” for the clarification. On the other hand, we don’t find strong necessity to define “a group” in other parts.

	IDCC
	We think the current spec is clear and the proposed changes are not needed.

	Xiaomi
	We are open for the concept of “group”. 
For the second part, we suggest to modify it as follows considering that the word “consecutive” usually means that these valid ROs are back-to-back with each other without any time instance:
	*** Unchanged parts are omitted ***
For a PRACH transmission with  preamble repetitions, a group consists of  valid PRACH occasions that are consecutive ordered in time, use same frequency resources, and are associated with a same SS/PBCH block index.
*** Unchanged parts are omitted ***




	Panasonic
	We support the above TP.

	OPPO
	Current specification is fine for us. We also accept that “group” is captured in the spec. Anyway, the valid PRACH occasions should be clear to define the ROs for PRACH repetition.   

	MediaTek
	Support. This change is more aligned with RAN1 agreement.



Issue #1-2: RO group consist of SSB with same preamble set
FL comment: Based on current agreements, the same preamble should be applied for PRACH repetitions. However, current TS 38.213 seems not capture this. To address this issue, The following TP to TS 38.213 is proposed by [NTT DOCOMO].
	8.1	Random access preamble
*** Unchanged parts are omitted ***
For a PRACH transmission with  preamble repetitions, all respective valid PRACH occasions are consecutive in time, use same frequency resources, and are associated with a same SS/PBCH block index and with same preamble set for the SS/PBCH block index.
*** Unchanged parts are omitted ***



Companies please provide your comments on the above issue and TP.
	Companies
	Comments

	LG
	OK in principle. Also, it can be discussed including the issue in Section 3.3.

	Nokia/NSB
	Agree with the spirit, since it is aligned with existing agreements. However, this TP cannot be agreed before discussing the problem raised by some companies, related to the scenarios and PRACH configurations for which time consecutive ROs (for a same SSB index) are associated to different preamble sets. We would need to agree, for instance, that such problem can be neglected (e.g., by ensuring this never happens by NW configuration), as per our preference as Nokia. We suggest postponing the discussion on this TP until a decision is taken for the aforementioned problem.

	Sony
	Agree to clarify. Wordings can be further discussed. 
The change in the TP isn’t highlighted (it was highlighted in the v002 of the FL summary), i.e.:
8.1	Random access preamble
*** Unchanged parts are omitted ***
For a PRACH transmission with  preamble repetitions, all respective valid PRACH occasions are consecutive in time, use same frequency resources, and are associated with a same SS/PBCH block index and with same preamble set for the SS/PBCH block index.
*** Unchanged parts are omitted ***

	CATT
	Agree with Nokia to first discuss whether/how to resolve the problem when time consecutive ROs for a same SSB index are associated with different preamble sets.

	ZTE
	Clearly understand the intention of NTT DOCOMO. 
The agreement of previous meeting is on the ‘same preamble’ but not agree the ‘same preamble set’, although ‘same preamble set’ has relation with ‘‘same preamble’ as NTT analysed. If the TP should be adopted, the new agreement should be updated to ‘‘same preamble set’’. 
This issue could be discussed in the meeting to investigate whether the issue about Figure 3 from NTT can be avoided by network configurations.
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	vivo 
	Agree with the intention of this CR.
The RO group should have to be associated to same preamble set for each SSB index, otherwise, PRACH repetition in the group would have to be with different preamble IDs, which is not aligned with earlier RAN1 agreement. This means the CR is always true.
Regarding whether we restrict the RO configuration and SSB to RO mapping configuration to avoid such PRACH repetition, we’re open to discuss. Restricting the RO group selection instead of restricting SSB to RO configuration is a bit preferred.

	Intel
	It is not clear to us whether the same preamble set is what was agreed in the RAN1. The agreement is regarding the same preamble used for multiple PRACH transmissions. 

	Ericsson
	We think the same preamble is captured in the second bullet below. A preamble index can be applicable to preamble repetitions.
8.1	Random access preamble
Physical random access procedure for a UE is triggered upon request of a PRACH transmission by higher layers or by a PDCCH order. A configuration by higher layers for a PRACH transmission includes the following: 
-	A configuration for PRACH transmission [4, TS 38.211]. 
-	A preamble index, a preamble SCS, , a corresponding RA-RNTI, and a PRACH resource. 
-	A number of  preamble repetitions for the PRACH transmission if the UE would transmit the PRACH with repetitions. 


	New H3C
	OK to clarify it

	Spreadtrum
	We agree with ZTE that the agreement we have achieved is using the ‘same preamble’ during one RACH attempt, but not agree the ‘same preamble set’, we proposed the following TP to TS 38.213.
	8.1	Random access preamble
*** Unchanged parts are omitted ***
For a PRACH transmission with  preamble repetitions, all respective valid PRACH occasions are consecutive in time, use same frequency resources, and are associated with a same SS/PBCH block index and with same preamble set for the SS/PBCH block index.
*** Unchanged parts are omitted ***




	TCL
	Agree with Ericsson.  

	ETRI
	We agree in principle and TP can be further discussed. We prefer to state ‘same preamble’ instead of ‘same preamble set’.

	Sharp
	We do not support the correctio. Considering the wording of “preamble repetitions”, it is already clear to use the same preamble. In addition, it looks strange to have an association between PRACH occasions and a preamble set.

	IDCC
	We agree that “preamble set” was not agreed. So, we do not support the TP.

	Xiaomi
	We are fine with this TP in principle. 
During RAN1#112b-e meeting, we have the following agreement on the determination of preamble sequences of multiple PRACH transmissions. It means that only the same preamble can be used for multiple PRACH transmissions.
	Conclusion
There is no consensus to support utilizing different preambles during the multiple PRACH transmissions with the same Tx beam in one attempt.



Besides, during RAN1#114 meeting, we have the following agreement on the determination of the remaining N-1 ROs of the RO group. In our view, a prerequisite for this agreement is that the next N-1 RO has the same preamble set, because we have already reached the conclusion in the RAN1#112b-e meeting as above. So, this TP can be accepted by us in general with minor modification. 
	Agreement
For a given number of N multiple PRACH transmissions, the remaining N-1 ROs are the next N-1 ROs after the starting RO with increasing order of time resource indexes and associated with the same SSB(s) as the starting RO, to determine the remaining N-1 ROs:
· the N-1 ROs are with the same starting RB as the starting RO.



Considering that two consecutive ROs in time domain may have different preamble set, so we suggest to replace the word “consecutive” with “order” for one RO group or for N preamble reeptitions.
	8.1	Random access preamble
*** Unchanged parts are omitted ***
For a PRACH transmission with  preamble repetitions, all respective valid PRACH occasions are consecutive order in time, use same frequency resources, and are associated with a same SS/PBCH block index and with same preamble set for the SS/PBCH block index.
*** Unchanged parts are omitted ***




	Panasonic
	We are fine with the motivation of TP. However, we would suggest replacing “same preamble set” by “same preamble set” to reflect that there is one single preamble to be sent in PRACH repetitions.

	OPPO
	It should be clarified how to ensure the time consecutive ROs for the same SSB index are associated with same preamble sets. NW configuration should be restricted to have the result. But it should be clarified in the spec in some way. 

	MediaTek
	We agree. We prefer to state ‘same preamble set’.



Issue #1-3: The restriction on the number of valid ROs in a RO group
FL comment: As pointed out by some companies, current TS 38.213 doesn’t preclude the case that the number of valid ROs in the RO group can be less than the configured number of N. Some companies think the restriction should be explicitly expressed in the spec, e.g., RO group within period X can be determined only if UE can select valid ROs as many as repetition factor from the starting RO of the last RO group. In addition, the following TP is proposed by Nokia (Only part of the TP is pasted here).
	-	A valid PRACH occasion is a first valid PRACH occasion of a group if -1 subsequent valid PRACH occasions of a group can be determined within the time period
-	if TimeOffsetBetweenStartingRO is provided, for each frequency resource index for frequency multiplexed PRACH occasions,



Companies please provide your comments on the above issue and TP.
	Companies
	Comments

	LG
	Agree to support an orphan RO handling. But, further discussions would be necessary for text proposal.

	Nokia/NSB
	Agree. If this text (or similar text capturing the same concept), two major problems would occur:
· Unexpected UE behaviours such as for example a UE using only the remaining ROs for PRACH repetitions even if the number of such remaining ROs is lower than the configured number of PRACH repetitions. Not only this would create ambiguity at gNB but would also be against the agreements. 
· Not all agreements would be captured entirely (please see below). 

Indeed, current text simply says that “ SS/PBCH block indexes are mapped at least once to  PRACH occasions within the time period for each configured  number of preamble repetitions”. However, it does not state that a time period can only include complete RO groups (which is a direct consequence of the agreements). A reader/developer cannot infer this just by looking at the text. The specification should ensure to avoid any possible misalignment between UE and NW. 
Additionally, the part related to starting RO determination describes how to determine starting ROs. However, it does not specify that some of the possible starting ROs cannot be used as such, given that they are not followed by N-1 other ROs which satisfy the constraints for being part of the same RO group (same frequency, consecutive in time and mapped to the same SSB index). As explained in our Tdoc, this as similar to the SSB-to-RO mapping logic used in current specification, according to which incomplete mapping cycles should not exist inside an association period, i.e., ”If after an integer number of SS/PBCH block indexes to PRACH occasions mapping cycles within the association period there is a set of PRACH occasions or PRACH preambles that are not mapped to  SS/PBCH block indexes, no SS/PBCH block indexes are mapped to the set of PRACH occasions or PRACH preambles”. Current starting RO description in the specification does not follow the same logic, irrespective of the presence of several agreements which clearly state that an RO group for a given number of PRACH repetitions can only consist of one number of ROs, i.e., one of the configured numbers in the cell. 

Agreement
A set of RO group(s) for a configured number of multiple PRACH transmissions is determined/configured within a time period X, starting from frame 0. The determined/configured set of RO groups repeats every time period X.
· The time period X is K SSB-to-RO association pattern periods.
· Note: Whether/how to introduce SSB-to-RO group mapping
FFS: K is configured by the network or determined based on some rule.
Agreement
· Multiple PRACH transmissions within one RACH attempt are only performed within one RO group.
· The number of valid ROs in the RO group is equal to one of the configured number(s) of multiple PRACH transmissions.
Note1: If only one value is configured for multiple PRACH transmissions, then the number of valid ROs in the RO group is equal to this value.
Note2: If multiple values are configured for multiple PRACH transmissions, for each value, the number of valid ROs in the RO group is equal to the corresponding number of multiple PRACH transmissions.
Note 3: Valid RO(s) refers to what is defined in existing specification.

	Sony
	Agree to clarify.  Wordings can be further discussed.

	CATT
	We understand the intention. However, based on the following texts in clause 8.1, our understanding is that UE would not transmit a PRACH with  preamble repetitions on less than  resources so the proposed text may not be needed. However, we are fine with the proposal if majority companies see the need to make it clearer.
	A PRACH is transmitted using the selected PRACH format with transmission power , as described in clause 7.4, on the indicated PRACH resource or on determined  resources in case of  preamble repetitions.


 

	ZTE
	We can further clarify the case that the number of valid ROs in the RO group can be less than the configured number of N can be explicitly precluded by specification. 
But the TP to change the valid RO definition seems strange as in Note 3, the valid RO(s) refers to what is defined in existing specification, i.e., no need to change the definition of valid RO. Another expression may be needed.

	vivo 
	This can be discussed in issues listed in section 2.4 on dropping rules and has nothing to do with RO validation. 
It’s about whether we should drop all PRACH repetitions that may cross window X or not (i.e. whether we should allow part of PRACH repetitions in a smaller RO group). Either way is fine from our side.

	Intel
	Our understanding is that in case when the number of remaining ROs within a time period is less than the configured number of repetitions, the number of remaining ROs is considered as orphan ROs, which are not used for multiple PRACH transmissions. This is aligned with current spec in case of single PRACH transmissions for Orpha ROs. 

	Ericsson
	Agree in principle. The update should be captured for both the first  preamble repetitions and the subsequent  preamble repetitions.

	New H3C
	Open for discuss

	Spreadtrum
	We understand the intention of Nokia, but we don’t agree with this TP.
During the RAN1#113 meeting, we have the following agreement, if one or more PRACH transmission(s) of the multiple PRACH transmissions are dropped, the dropped PRACH transmission(s) is not postponed. It means that the case of a PRACH with  preamble repetitions on less than  resources may occurred. However, according to the TP proposed by Nokia, a valid PRACH occasion is NOT a first valid PRACH occasion of a group if some PRACH transmission(s) within -1 subsequent valid PRACH occasions of a group are dropped due to e.g., dynamic SFI or other potential collisions 
	Agreement
If one or more PRACH transmission(s) of the multiple PRACH transmissions in one PRACH attempt are dropped based on the rules causing to drop PRACH transmission(s) in existing spec., the dropped PRACH transmission(s) is not postponed.
· FFS: whether to introduce new rules causing to drop PRACH transmission.
· FFS: whether there is standard impact if the dropped PRACH transmission affect the remaining PRACH transmission within the same RO group.



In addition, we propose the following TP to 38.213 on the issue of the orphan RO handing:
	8.1	Random access preamble
/************************ Omitted**************************/
For a PRACH transmission with  preamble repetitions, a time period, starting from frame 0, is the smallest integer number of SS/PBCH block to PRACH occasion association pattern periods such that  SS/PBCH block indexes are mapped at least once to  PRACH occasions within the time period for each configured  number of preamble repetitions.  The set of PRACH occasions for a PRACH transmission repeats every time period. If after an integer number of  preamble repetitions within a time period there is a set of PRACH occasions that are not determined to the configured  number of preamble repetitions, no  preamble repetitions are determined within the set of PRACH occasions.
/************************ Omitted**************************/




	TCL
	Agree to clarify, how to modify can be further discussion.

	IDCC
	Agree in principle.

	Xiaomi
	For the determination of time period X, we have the following specification. In our view, the PRACH occasions in this paragraph means “valid PRACH occasions”. Thus, within time period X, there are integer multiple of N valid ROs for N preamble repetitions. So, we don’t think the TP is necessary. Besides, the concept of RO group should be discussed at first whether to introduce it into the current spec description.
	For a PRACH transmission with  preamble repetitions, a time period, starting from frame 0, is the smallest integer number of SS/PBCH block to PRACH occasion association pattern periods such that  SS/PBCH block indexes are mapped at least once to  PRACH occasions within the time period for each configured  number of preamble repetitions. The set of PRACH occasions for a PRACH transmission repeats every time period.




	OPPO
	We are fine with the principle. We also notice that the current spec already describes that a PRACH is transmitted on determined  resources in case of  preamble repetitions. We are fine with the proposal if majority companies think it should be clarified.

	MediaTek
	We don’t agree with this TP. We have similar view as Spreadtrum.



Issue #1-4: Time offset
FL comment: Companies discuss about whether the time offsets for different number of multiple PRACH transmissions is configured separately or not. From FL’s understanding, the following agreement already implies that the time offset is configured separately for different number of multiple PRACH transmissions. 
	Agreement
For a given number of N multiple PRACH transmissions, to determine the starting RO of all the RO groups within a time period X:
· If a time offset is configured, then
· the starting RO of the first RO group for each  is determined from the first valid RO within the time period X, first in increasing order of frequency resource index for frequency multiplexed PRACH occasions; second in increasing order of time resource index.
· the starting RO of the n-th RO group for each  is determined as the RO at the time offset equal to a number of valid ROs from the starting RO of the (n-1)-th RO group for the same .
· If time offset is not configured, then 
· the starting RO of the first RO group is the first valid RO within the time period X.
· the starting RO of other RO groups are determined as the first valid RO after the previous RO group in the following order within the time period X: first, in increasing order of frequency resource indexes for frequency multiplexed PRACH occasions; second, in increasing order of time resource indexes.



FL would like to further check if this is the common understanding that the time offset for different number of multiple PRACH transmissions is configured separately.
Companies please provide your comments on the above issue.
	Companies
	Comments

	LG
	We think that an explicit agreement is needed regarding this issue. Therefore, we can support that time offsets can be configured separately for different number of multiple PRACH transmissions.

	Nokia/NSB
	Agree with FL. This was discussed both offline and online, and during the RRC parameters discussion, and common understanding of the agreement was what FL has explained above Technically, configuring separately the time offset for different number of multiple PRACH transmissions allows a gNB to ensure that when more than one repetition number is configured per cell, time offset can be used, for instance, for a number but not for another, e.g., used for the smaller number but not for the larger number. 

	Sony
	Since there are different interpretation of that agreement, it will be good to have an explicit agreement that we use separate time offset on different PRACH repetitions.

	CATT
	Agree with FL’s understanding.

	ZTE
	If most companies think the separate configuration is common understanding, we can apply the common understanding in the RRC parameter table explicitly. 

	vivo 
	Agree that time offset between RO groups in a time window should be per repetition factor. 
This should be reflected in RRC parameter discussions, i.e. one single time offset parameter together with one single PRACH repetition factor should be defined per PRACH partition in FeatureCombinationPreambles IE.

	Intel
	To operate it properly, separate configuration is necessary. 

	Ericsson
	The time offset is specific to a number of PRACH repetitions. This is how we interpret the description of the RRC parameter, TimeOffsetBetweenStartingRO-r18, as copied below.
If this parameter is configured for a given number of N multiple PRACH transmissions, it is used to configure the time offset of the starting ROs between two successive RO groups for each frequency resource index within a time period X.

	New H3C
	Agree with FL assessment

	Spreadtrum
	Support with FL’s understanding.

	TCL
	Agree with FL.

	ETRI
	Agree with the understanding.

	Sharp
	We have same view with FL’s understanding and it can be clarified on related RRC parameter.

	IDCC
	Agree with the FL.

	Xiaomi
	Agree with FL.

	Panasonic 
	We support a time offset is separately applied for each number of N multiple PRACH transmissions as FL’s understanding.

	OPPO
	Agree with FL.

	MediaTek
	Our understanding is that this is still open. The above agreement states that there will be a time offset configuration for a given N, but it doesn’t state whether the same time offset value applies to each N.



Issue #1-5: Order of RO group determination
FL comment 1: Companies [New H3C, Spreadtrum, Intel, TCL, vivo] think it is appropriate to follow the agreements and ensure the same ordering for RO groups regardless of whether time offset is configured or not. While companies [NTT DOCOMO, China Telecom, Nokia] think the order is not the critical part, no update is needed regarding on RO/RO group ordering for either case when “TimeOffsetBetweenStartingRO” is provided or not.
[New H3C, Spreadtrum, Intel, TCL, vivo] propose the following TP to TS 38.213.
TP #1
	8.1 Random access preamble
< Unchanged parts are omitted >
For a PRACH transmission with  preamble repetitions within a time period for  preamble repetitions associated with an SS/PBCH block  
-	if TimeOffsetBetweenStartingRO is provided, for each frequency resource index for frequency multiplexed PRACH occasions,
-	the first valid PRACH occasion of the first  preamble repetitions is the first valid PRACH occasion 
-	the first valid PRACH occasion of subsequent  preamble repetitions is after TimeOffsetBetweenStartingRO consecutive valid PRACH occasions in time from the first valid PRACH occasion corresponding to the previous  preamble repetitions according to an ordering of valid PRACH occasions
-	first, in increasing order of frequency resource indexes for frequency multiplexed PRACH occasions
-	second, in increasing order of time resource indexes for time multiplexed PRACH occasions
< Unchanged parts are omitted >



Companies please provide your comments on TP #1. In addition, companies are encouraged to provide your views on Q1.
Q1: Do you think irrespective of time domain first or frequency domain first, the RO determination will result in the same result? If so, do you think the order to determine the RO group in current Spec is needed?

	Companies
	Comments

	LG
	Not support for TP#1.
Q1: Yes. We think the RO group determination result would be the same regardless of which one is the first. So, we are OK to delete the order to determine the RO group in current Spec.

	Nokia/NSB
	As already discussed multiple times, the above TP would result in ambiguity in determination of the RO groups and cannot realize the agreement below:
Agreement
Add the following notes to the above agreement:
Note1: “the starting RO of other RO groups are determined as the first valid RO after the previous RO group in the following order within the time period X: first, in increasing order of frequency resource indexes for frequency multiplexed PRACH occasions; second, in increasing order of time resource indexes.” is illustrated as in the following figure (N=2, for ROs associated with SSB#0). This works for both Alt.1 and Alt.2 for the starting RO determination.
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For Q1, we think that writing an explicit ordering to determine the RO group in current Spec is not necessary, given that current text already implements the agreements. Adding the ordering cannot be done trivially since we would need to ensure that all agreements are correctly captured, as explained by FL in FL comment 2 for this issue (below)

	Sony
	Agree to clarify.
It will be good to explicitly say how the next RO is determined even if either way leads to the same RO.  Furthermore we agreed to this approach so good that the specs also captures it.

	CATT
	We do not think the order of RO group matters so we do not see the need of the changes.

	ZTE
	No need for such change.
Regarding the order issue, the current wording in specification is equivalent to the agreement and read easier.

	vivo 
	I guess companies should be in mind that the issue is not about whether the determined RO groups are the same or not. The issue is on how to determine the next available PRACH RO group. 
As is known, in current MAC spec., RO determination procedure is based on the assumption that RO is always ordered in time and frequency domain specified in RAN1 specification, which is why MAC specification can simply use the wording “determine the next available PRACH occasion” in section 5.1.2 of 38.321.
Therefore the ordering of RO groups in RAN1 specification is still needed so that the procedure of RO group determination to be specified in MAC spec. can be described in the same way, no matter whether a RO group time offset is configured or not. This is also aligned with RAN1 agreement as we’ve discussed many times.
Regarding the TP, some updates are needed since the wording “for each frequency resource index for frequency multiplexed PRACH occasions” can not be a condition when the ordering is described.
We’re fine to capture the ordering together with paragraph for RO group determination according to following TP provided from our contribution. 
Note that this TP also addresses the issue that only same preamble set can be associated to the SSB in the RO group. In addition, the wording “for the same frequency resource index for multiplexed PRACH occasions” is only necessary in the 3rd sub-bullet since it’s only necessary for subsequent  preamble repetitions and not necessary for first  preamble repetitions since the first  preamble repetitions is always first  preamble repetitions with lowest frequency index and first RO in that lowest frequency index in the time period X. 
	8.1	Random access preamble
<-------------------------------- unchanged text omitted ------------------------------->
For a PRACH transmission with  preamble repetitions within a time period for  preamble repetitions associated with an SS/PBCH block  
-	if TimeOffsetBetweenStartingRO is provided, the TimeOffsetBetweenStartingRO is a number of valid PRACH occasions that are associated with the SSB and have the same preambles associated with the SSB. for each frequency resource index for frequency multiplexed PRACH occasions, 
-	the first valid PRACH occasion of the first  preamble repetitions is the first valid PRACH occasion in the PRACH occasions where the preambles associated with the SSB are the same.
-	the first valid PRACH occasion of subsequent  preamble repetitions, if any, is determined after the PRACH occasions determined for the previous  preamble repetitions according to an ordering of valid PRACH occasions
-  first, in increasing order of frequency resource indexes for frequency multiplexed PRACH occasions
-  second, in increasing order of time resource indexes for time multiplexed PRACH occasions 
-  and for the same frequency resource index for multiplexed PRACH occasions, the first valid PRACH occasion of subsequent  preamble repetitions is after TimeOffsetBetweenStartingRO consecutive valid PRACH occasions in time from the first valid PRACH occasion corresponding to the previous  preamble repetitions.
<-------------------------------- unchanged text omitted ------------------------------->




	Intel
	We can support this TP in principle. Current specification is not aligned with the agreement for the ordering of RO group as illustrated below:
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We understand that the ordering of RO group is not very important as we do not support CFRA. But it is more appropriate to following what was agreed in the RAN1. 


	Ericsson
	Ordering of valid PRACH occasions in frequency domain first and then in time domain was added only for the case where TimeOffsetBetweenStartingRO is not provided. However, it should be treated in the same way regardless the offset is provided or not. In both cases, UEs can freely choose ROs for the second RO group in the same or different frequency resources as the first RO. We suggest removing ordering of valid RO for the case where TimeOffsetBetweenStartingRO is not provided.

	New H3C
	Support . The main reason is no matter whether TimeOffsetBetweenStartingRO is provided , determination rule of the first valid PRACH occasion of subsequent  preamble repetitions  is the same. So we suggest adding the similar description on determination rule of the first valid PRACH occasion of subsequent  preamble repetitions  without TimeOffsetBetweenStartingRO to the corresponding part with TimeOffsetBetweenStartingRO.


	Spreadtrum
	We support this TP#1.
Even though it will result in the same result of RO group determination, we think it is better to describe explicitly on how to determine the next RO according the agreement (valid for both alt 1 and alt 2) irrespective of whether “TimeOffsetBetweenStartingRO” is provided or not.

	TCL
	Support.

	Sharp
	With the description of “for each frequency resource index for frequency multiplexed PRACH occasions”, the RO determination will result in the same result. Since there is no spec description to require the order of RO group (e.g. RO group index) currently, the order to determine the RO group seems not be necessary.

	Panasonic
	We are okay with TP#1. 
Regarding Q1, since we had an agreement in below, we do not think it is necessary to discuss Q1. Just to adopt TP#1 is sufficient. 
	Agreement
For a given number of N multiple PRACH transmissions, to determine the starting RO of all the RO groups within a time period X:
· If a time offset is configured, then
· the starting RO of the first RO group for each  is determined from the first valid RO within the time period X, first in increasing order of frequency resource index for frequency multiplexed PRACH occasions; second in increasing order of time resource index.
· the starting RO of the n-th RO group for each  is determined as the RO at the time offset equal to a number of valid ROs from the starting RO of the (n-1)-th RO group for the same .
· If time offset is not configured, then 
· the starting RO of the first RO group is the first valid RO within the time period X.
· the starting RO of other RO groups are determined as the first valid RO after the previous RO group in the following order within the time period X: first, in increasing order of frequency resource indexes for frequency multiplexed PRACH occasions; second, in increasing order of time resource indexes.






FL comment 2: In addition, some companies point out that current TS 38.213 doesn’t capture the following agreement. 
	Agreement
Add the following notes to the above agreement:
Note1: “the starting RO of other RO groups are determined as the first valid RO after the previous RO group in the following order within the time period X: first, in increasing order of frequency resource indexes for frequency multiplexed PRACH occasions; second, in increasing order of time resource indexes.” is illustrated as in the following figure (N=2, for ROs associated with SSB#0). This works for both Alt.1 and Alt.2 for the starting RO determination.
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Thus, may cause some ambiguities especially about the understanding of “after the ROs” in the frequency domain, e.g., as illustrated in the following figure. Regarding the ordering in the agreement, it doesn’t matter whether we define the ordering in frequency first and time second, or time first and frequency second, they’ll result in the same “RO group” determination.
[image: ]
To address this issue, TP #2 and TP #3 are proposed by companies as follows.
TP #2
	8.1 Random access preamble
*** Unchanged parts are omitted ***
For a PRACH transmission with  preamble repetitions within a time period for  preamble repetitions associated with an SS/PBCH block  
-	if TimeOffsetBetweenStartingRO is provided, for each frequency resource index for frequency multiplexed PRACH occasions,
-	the first valid PRACH occasion of the first  preamble repetitions is the first valid PRACH occasion 
-	the first valid PRACH occasion of subsequent  preamble repetitions is after TimeOffsetBetweenStartingRO consecutive valid PRACH occasions in time from the first valid PRACH occasion corresponding to the previous  preamble repetitions
-	otherwise, for each frequency resource index for frequency multiplexed PRACH occasions
-	the first valid PRACH occasion of the first  preamble repetitions is the first valid PRACH occasion 
-	the first valid PRACH occasion of subsequent  preamble repetitions, if any, is determined after the ROs determined for the previous  preamble repetitions according to an ordering of valid PRACH occasions
-	first, in increasing order of frequency resource indexes for frequency multiplexed PRACH occasions
-	second, in increasing order of time resource indexes for time multiplexed PRACH occasions
*** Unchanged parts are omitted ***



TP #3
	8.1 Random access preamble
*** Unchanged parts are omitted ***
For a PRACH transmission with  preamble repetitions within a time period for  preamble repetitions associated with an SS/PBCH block  
-	if TimeOffsetBetweenStartingRO is provided, for each frequency resource index for frequency multiplexed PRACH occasions,
-	the first valid PRACH occasion of the first  preamble repetitions is the first valid PRACH occasion 
-	the first valid PRACH occasion of subsequent  preamble repetitions is after TimeOffsetBetweenStartingRO consecutive valid PRACH occasions in time from the first valid PRACH occasion corresponding to the previous  preamble repetitions
-	otherwise, for each frequency resource index for frequency multiplexed PRACH occasions
-	the first valid PRACH occasion of the first  preamble repetitions is the first valid PRACH occasion 
-	the first valid PRACH occasion of subsequent  preamble repetitions, if any, is determined after the ROs determined for the previous  preamble repetitions according to an ordering of valid PRACH occasions
-	first, in increasing order of frequency resource indexes for frequency multiplexed PRACH occasions
-	second, in increasing order of time resource indexes for time multiplexed PRACH occasions
*** Unchanged parts are omitted ***



Companies please provide your comments on the above issue and TP#2, TP #3.
	Companies
	Comments

	LG
	We can support TP#2.

	Nokia/NSB
	TP#2 is more concise and is correct, according to our understanding. 

	CATT
	The issue of current spec is not clear to us. It is not clear to us how the current spec leads to the RO groups as illustrated in the figure above. Appreciate if proponents can elaborate.

	ZTE
	TP#2 and TP#3 can both be accepted but TP#2 seems more concise.
No change on this is also OK for us.

	vivo 
	Do not support the TPs.
This issue is on how the RO groups are ordered for UE to determine a first available RO group as we’ve commented for previous issues.
The TP we proposed for issue #1-4 is enough.

	Ericsson
	TP#2 is preferred.
A suggestion is to move the sentence “for each frequency resource index for frequency multiplexed PRACH occasions” to the first paragraph, so that it is not repeated twice for both cases where time offset is configured and not configured.

	TCL
	TP#2 is preferred.

	Sharp
	We support the modification to adding “for each frequency resource index for frequency multiplexed PRACH occasions”. Since it may be unclear the position of RO only by the description of “is determined after the RO...”, we slightly prefer TP #3.

	OPPO
	Fine with TP#2.

	MediaTek
	Either TP is acceptable. Slightly prefer TP#3.



Issue #1-6: Time period
FL comment: Companies point out that the set of RO groups may be determined for more than one multiple PRACH transmissions, instead of a PRACH transmission.
In addition, Regarding current description of time period:
	For a PRACH transmission with  preamble repetitions, a time period, starting from frame 0, is the smallest integer number of SS/PBCH block to PRACH occasion association pattern periods such that  SS/PBCH block indexes are mapped at least once to  PRACH occasions within the time period for each configured  number of preamble repetitions. The set of PRACH occasions for a PRACH transmission repeats every time period.


Some company propose that the following issues need to be addressed:
· The related agreements do not stipulate anything specifically about the number of ROs mapped to the  SS/PBCH block indexes in a time period which, in general can be (and will very likely be, actually) more than .
· In Section 8.1 of TS 38.213, the association pattern period is simply referred to as ”association pattern period”. We should stick to the same terminology to avoid confusion.
· “The set of  PRACH occasions for a PRACH transmission repeats every time period.” refers to a set that was not introduced before the sentence itself. This is very unclear, since the reader does not know whether the ”set of   PRACH occasions” refers to a set of RO groups (as it should be) or just a set of ROs which satisfy certain conditions. As a result, the sentence does not imply that a set can have multiple “occurrences” of these PRACH occasions within a time period, i.e., the more than one RO group that could be determined in case sufficient ROs existed in the rime period, whereas this is very clear in the agreements.

The following TPs to TS 38.213 are proposed to address the above issue.
TP #1
	8.1	Random access preamble
For a PRACH transmission with  preamble repetitions, a group consists of  valid PRACH occasions that are consecutive in time, use same frequency resources, and are associated with a same SS/PBCH block index.
For a PRACH transmission with  preamble repetitions, a time period, starting from frame 0, is the smallest integer number of association pattern periods such that, within the time period and for each configured  number of preamble repetitions, a set of at least one group for each of the  SS/PBCH block indexes can be determined. The set for each configured  number of preamble repetitions repeats every time period.



TP #2
	8.1	Random access preamble
< Unchanged text omitted >
For a PRACH transmission with  preamble repetitions, a time period, starting from frame 0, is the smallest integer number of SS/PBCH block to PRACH occasion association pattern periods such that  SS/PBCH block indexes are mapped at least once to  PRACH occasions within the time period for each configured  number of preamble repetitions. The set of PRACH occasions for a PRACH transmission associated with  SS/PBCH block indexes repeats every time period.
< Unchanged text omitted >



TP #3
	8.1	Random access preamble
For a PRACH transmission with  preamble repetitions within a time period, for  preamble repetitions associated with an SS/PBCH block
Within a time period, for a group of  valid PRACH occasions for a PRACH transmission with  preamble repetitions
-	if TimeOffsetBetweenStartingRO is provided, for each frequency resource index for frequency multiplexed PRACH occasions,
-	the first valid PRACH occasion of the first group is the first valid PRACH occasion 
-	the first valid PRACH occasion of subsequent groups, if any, is after TimeOffsetBetweenStartingRO consecutive valid PRACH occasions in time from the first valid PRACH occasion of the previous group



Companies please provide your comments on the above issue and TPs.
	Companies
	Comments

	Nokia/NSB
	We would like to observe that if an analysis of the agreements is made, it seems impossible to capture them all faithfully if the following three basic blocks (which are nested within one another) are not defined in the specification:
· One group of ROs for PRACH repetitions
· A set of at least one group of ROs per configured repetition number
· A time period that includes all the sets of at least one RO group (one set per configured repetition number)

For this reason, we support TP#1 and TP#3.

	Sony
	The TP also propose to use the word “group” to define the RO resources for PRACH repetitions.  Good to decide first whether we agree with Issue #1-1 before we agree to this TP.

	CATT
	Agree with Sony to first decide on Issue #1-1 for TP#1 and TP#3. For TP#2, we do not see the issue of current spec since it is correct that a RO group repeats every time period.

	ZTE
	As mentioned in issue #1-1, the ‘group’ is not needed explicitly in specification. 
TP#2 is not related to issue of group as TP#1 and #3, and it seems reasonable to avoid ambiguity on ‘for a PRACH transmission’. 

	vivo 
	The current text is clear enough, where RO group determination within the time period is described from one single SSB index and one single repetition factor perspective. Therefore, we do not think the updates are necessary.

	Intel
	We do not see the need to introduce “group” in the specification.
We share similar view as ZTE that the intention of TP2 is for “for a PRACH transmission”. Clearly, it can be for multiple PRACH transmissions, which should be corrected. 

	Ericsson
	If the concern is about “The set of PRACH occasions for a PRACH transmission repeats every time period.”, it can be removed. Since time period spans K association pattern periods starting from SFN#0, and RO pattern repeats in every association pattern period, it implicitly indicates that RO group pattern repeats in every time period.

	New H3C
	First of all , We need discuss about whether the ‘group’ is needed explicitly in specification or not.

	Spreadtrum
	Agree with Sony to first make a decision on Issue #1-1 for TP#1 and TP#3. 
For TR#2, it seems no problem on current wording of specification as it refers that the set of RO groups repeats every time period X.

	Sharp
	Regarding TP#1 and TP#3, we can discuss on Issue #1-1 firstly. Regarding TP#2, current 38.213 use “a PRACH transmission” as “multiple PRACH transmissions with configured number of preamble repetitions” in many other parts. We should clarify if it is common understanding and if so, TP#2 may not be necessary. Ericsson’s proposal is also OK for us if there is still concern.

	OPPO
	We can live with TP1 and TP2, based on the conclusion of Issue #1-1. 



3.3 Same preamble index and Tx beam
FL comment: Companies propose to explicitly indicates same Tx beam is utilized for multiple PRACH transmissions in the spec. The following TP to TS 38.213 is proposed to address this issue.
	8.1	Random access preamble
< Unchanged text omitted >
Physical random access procedure for a UE is triggered upon request of a PRACH transmission by higher layers or by a PDCCH order. A configuration by higher layers for a PRACH transmission includes the following: 
-	A configuration for PRACH transmission [4, TS 38.211]. 
-	A preamble index, a preamble SCS, , a corresponding RA-RNTI, and a PRACH resource. 
-	A number of  preamble repetitions for the PRACH transmission if the UE would transmit the PRACH with repetitions. 
A PRACH is transmitted using the selected PRACH format with transmission power , as described in clause 7.4, on the indicated PRACH resource or on determined  resources in case of  preamble repetitions.
For Type-1 random access procedure with preamble repetitions, a PRACH is transmitted using a same preamble index and spatial domain filter. 
< Unchanged text omitted >



Companies please provide your comments on the above issue and TP.
	Companies
	Comments

	LG
	Support TP above.

	Nokia/NSB
	We suggest discussing the two issues separately. 
The issue of the “same preamble” is linked to the discussion for issue #1-1 and may need further clarifications before any TP is agreed.
The issue of the “same spatial domain filter” is different and we are open to include this in the specification, while not our first preference.

	Sony
	Agree with the TP.

	CATT
	Agree with the TP.

	ZTE
	Fine with the TP

	vivo 
	“Same preamble” is fine.
For “same spatial domain filter”, it’s up to discussions on whether such PRACH TX beam is necessarily to be captured in RAN1 spec., which would be also treated in UE feature discussion. We’re slightly preferring to not mention any PRACH TX beam related information in spec. for Rel-17 PRACH repetition.

	Intel
	Support the TP

	Ericsson
	We share similar view with Nokia.

	New H3C
	support

	Spreadtrum
	Agree with the TP.

	TCL
	Fine with the TP.

	ETRI
	We think the preamble index part is clear, and the same Tx beam part may be discussed after Issue #12-2: About“[with same Tx beams] is closed. In our view, spatial filters may be allowed not being precisely same, while our intention is not to allow different Tx beams.

	Sharp
	We are ok to add the description for same preamble index. On the other hand, the use of spatial domain filter is a kind of UE implementation, and we don’t need to capture the description on it as same as the repetitions of other channels.

	Xiaomi
	Support the TP.

	Panasonic 
	We are fine with this TP.

	OPPO 
	Fine with the TP

	MediaTek
	Same view as Vivo. “Same beam” can be discussed under UE features. This TP will be fine if “and spatial domain filter” part is removed.



3.5 Power control
Issue #5-1: Calculation of pathloss
Proposal 5-1
For transmission power calculation of multiple PRACH transmissions with the same Tx beam, down select one of the following options:
· Option 1: the pathloss is estimated before the first PRACH transmission and applied for power determination of all of multiple PRACH transmissions within one RACH attempt.
· Option 2: the pathloss for each PRACH transmission of the multiple PRACH transmissions within one RACH attempt is separately estimated.

Companies please provide your comments on the above proposal.
	Companies
	Comments

	LG
	Agree to support proposal 5-1. And, we prefer to support Option 1.

	Nokia/NSB
	We are not sure that any agreement on this is needed, since the power used by a given PRACH transmission is not used by the UE for any other calculations in the RACH procedure.

	Sony
	Option 1.

	CATT
	We think that it can be left to UE implementation.

	ZTE
	Option 1. If no consensus can be achieved, we can leave it as UE implementation issue.

	vivo 
	Option 1 is preferred. 
Same power was already assumed by companies in the beginning who are against the power ramping during PRACH repetition. 
For all PRACH repetitions in one attempt in Rel-17, same TX power and TX beam could be assumed to maintain power consistency and phase continuity at least for some of the consecutive PRACH repetitions for better PRACH detection.

	Intel
	We support Option 1

	Ericsson
	PL related description in the power determination for PRACH and PUSCH from 38.213 is copied below. In legacy, only the reference signal based on which a UE estimates RSRP is specified, and PL is not in a function of slot or transmission occasion. Instead, higher layer filtered RSRP means a UE updates RSRP estimate used in PRACH transmission power determination based on higher layer configuration. Our intention is to keep the same rationale for each preamble repetition of a Rel-18 PRACH transmission. In this sense, Option 1 and Option 2 are against the higher layer filtered RSRP.
	[bookmark: _Toc12021445][bookmark: _Toc29917267][bookmark: _Toc36498141][bookmark: _Toc137056361][bookmark: _Toc45699167][bookmark: _Toc29894813][bookmark: _Toc29899112][bookmark: _Toc26719382][bookmark: _Toc29899530][bookmark: _Toc20311557]7.1	Physical uplink shared channel
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 is a downlink pathloss estimate in dB calculated by the UE using reference signal (RS) index  for the active DL BWP, as described in clause 12, of carrier  of serving cell 
7.4	Physical random access channel
[image: ] [dBm],
· is a pathloss for the active UL BWP [image: ] of carrier [image: ] based on the DL RS associated with the PRACH transmission on the active DL BWP of serving cell [image: ] and calculated by the UE in dB as referenceSignalPower – higher layer filtered RSRP in dBm, where RSRP is defined in [7, TS 38.215] and the higher layer filter configuration is defined in [12, TS 38.331].



We discussed this last meeting. The first reason we didn’t have any agreement/conclusion is that it has no specification impact. The second reason is that the conclusion in last RAN1 meeting says Equation (2) is reused for each PRACH transmission, where PL estimate is included.
Conclusion
For multiple PRACH transmissions with the same Tx beam, the two transmission power determination equations (just for reference: equation (1) and (2) as shown in the reference) of Rel-17 NR PRACH are reused for calculating the transmission power of each PRACH transmission, i.e.,
PREAMBLE_RECEIVED_TARGET_POWER = preambleInitialReceivedTargetPower + DELTA_PREAMBLE + (PREAMBLE_TRANSMISSION_COUNTER – 1) * powerRampingStep.
Note: The following is for reference.
	For reference:
The power control formula of NR PRACH consists of the following two steps:
Step 1: Calculate the receive target power of one single transmission. 
PREAMBLE_RECEIVED_TARGET_POWER=preambleInitialReceivedTargetPower+DELTA_PREAMBLE + (PREAMBLE_TRANSMISSION_COUNTER – 1) * powerRampingStep   (1)
Step 2: Calculate the transmission power of single transmission.
P_PRACH = min{P_CMAX(i), PREAMBLE_RECEIVED_TARGET_POWER + PL_c} [dBm] (2)



To make a progress and avoid repeating the discussion, we are fine to have an agreement or conclusion that legacy PL estimate is reused for each preamble repetition of a Rel-18 PRACH transmission. 

	New H3C
	we can leave it as UE implementation.

	Spreadtrum
	We prefer to support Option 1. 
We think it is better to use the same pathloss to calculate the transmit power for all of multiple PRACH transmissions within one RACH attempt. In addition, in Option 2, the real time pathloss measurement maybe not accurate and may increase the UE complexity. 

	TCL
	Option1 is ok for us.

	ETRI
	Support the proposal.

	IDCC
	We support Option 1.

	Xiaomi
	It can be left to UE implementation without any spec impact.

	Panasonic
	We think that for multi-PRACH transmission with same beam in one RACH attempt, based on the density of ROs and so on, gNB can configure either to compensate path loss or not compensate the path loss because high density operation is good to keep the same power and low density transmission have the concern of too strong/weak power based on the path loss change. So, we propose to support the configuration of option 1 and option 2.

	OPPO
	We support Option 1

	MediaTek
	Leave it to UE implementation.



Issue #5-2: Power ramping counter
FL comment: For single PRACH transmission, Layer 1 notifies higher layers to suspend the corresponding power ramping counter in case of reduced transmit power of PRACH or UE does not transmit a PRACH in a transmission occasion. For multiple PRACH transmission, companies further discuss whether to suspend the power ramping counter. The following two options are proposed.
· Option 1: Layer 1 notifies higher layers to suspend the corresponding power ramping counter when PRACH transmission in all of PRACH occasions are dropped or with reduced transmit power.
· Option 2: Layer 1 notifies higher layers to suspend the corresponding power ramping counter when PRACH transmission in any of PRACH occasions are dropped or with reduced transmit power.

Companies please provide your comments on the above issue and options.
	Companies
	Comments

	LG
	We prefer to support Option 1. 

	Nokia/NSB
	Concerning the issue of the reduced transmit power:
For multiple PRACH transmission, it is unclear why any of the PRACH occasions but the last one should be considered for this discussion. This is the last transmission performed by the UE and is the only one that should determine whether power ramping makes sense or not. Say, for instance that any of (or all of) the first N-1 repetitions are transmitted with reduced power and the last one is not, why would power ramping be stopped? Conversely, say that any of (or all of) the first N-1 repetitions are transmitted with no power reduction and the last one is transmitted with reduced power, power ramping not taking place would make sense.
Concerning the issue of the dropped PRACH occasions:
For this case and given that there is no constructive means to assess the impact of dropping one out of N PRACH transmissions on the actual detection probability, we think that Option 1 would be a reasonable course of action only in case of dropped PRACH occasions.

	Sony
	Option 1

	CATT
	We prefer Option 1.

	vivo 
	Option 1 means no PRACH retransmission at all on the RO group crossing time period X, right? If the answer is yes, UE should of course suspend the counter in the end of current X and would try next available RO group in next time period X. 
For option 2, we think if we support PRACH repetition on partial RO group, whether the counter should be kept to be increased can be further discussed. Otherwise, it will be option 1.

	Intel
	Option 1

	Ericsson
	Option 1 is preferred.

	New H3C
	Support option 1

	Spreadtrum
	We support Option 1. 

	TCL
	Option 1 is preferred.

	ETRI
	We prefer Option 1.

	Sharp
	We are OK with Option 1.

	IDCC
	We prefer Option 1.

	Xiaomi
	Considering that the reason that this RACH attempt is failed just because of collision handling and the transmission number is not enough actually. So, the reasonable way for the next RACH attempt is just using the predetermined number of Msg1 repetitions and keeping the same transmission power as before. So, option 2 is more preferred by us.  
But, we can also alive with option 1. 

	OPPO
	We prefer Option 1.

	MediaTek
	Option 1.



Issue #5-3: Transmit power for each PRACH transmission
FL comment: Some company think that  is time varying and may change in the middle of multiple preamble repetitions, due to P-MPR and power class fallback. In addition, PL is based on higher layer filtered RSRP, and the UE may alter it during the preamble transmissions. Thus, the following TP is proposed to TS 38.213.
	8.1	Random access preamble
Physical random access procedure for a UE is triggered upon request of a PRACH transmission by higher layers or by a PDCCH order. A configuration by higher layers for a PRACH transmission includes the following: 
-	A configuration for PRACH transmission [4, TS 38.211]. 
-	A preamble index, a preamble SCS, , a corresponding RA-RNTI, and a PRACH resource. 
-	A number of  preamble repetitions for the PRACH transmission if the UE would transmit the PRACH with repetitions. 
A PRACH is transmitted using the selected PRACH format with transmission power , as described in clause 7.4, on the indicated PRACH resource or on each of the determined  resources for the corresponding preamble repetition in case of  preamble repetitions.
*** Unchanged parts are omitted ***



Companies please provide your comments on the above issue and TP.
	Companies
	Comments

	Nokia/NSB
	We note that  depends on , and (i) indicates the PRACH transmission occasion the value is used for. Hence, it seems already clear that since a group of N resources for PRACH repetitions corresponds to a group of N PRACH transmission occasions, then up to N different  and  values will be used by the UE already.

	ZTE
	Is the issue related to #5-1? Can we combine the two issues?

	vivo 
	Same power should be applied for all PRACH repetitions as we discussed in issue #5-1, which would be the simplest way to solve both issues.

	Ericsson
	If we look at the yellow part below, which is highlighted for multiple PRACH transmissions,  corresponds to  resources. It is not clear how one transmission occasion maps multiple occasions. Thus, we advise to make it clear that transmission power of a preamble repetition is associated with  in the corresponding transmission occasion. We are open for any other wording suggestions.
	A PRACH is transmitted using the selected PRACH format with transmission power , as described in clause 7.4, on the indicated PRACH resource or on determined  resources in case of  preamble repetitions.




	Spreadtrum
	We agree with ZTE that we should combine this issue with 5-1. And same transmission power should be applied for each of PRACH repetitions.

	Xiaomi
	Share the similar view with Nokia.

	Panasonic
	We are fine on this TP. 

	OPPO
	The question is how to realize same power for all PRACH repetitions with varying  . Or we could clarify that the same pathloss estimation and target received power are applied for power determination of all of multiple PRACH transmissions.



3.6 Coupling between PRACH repetition and Msg3 repetition
Issue #6-1: Whether to request Msg3 repetition by default if multiple PRACH transmission is performed
FL comment: Since Msg3 repetition and Msg1 repetition are different features, this indicates that If a UE request Msg3 repetition, it can’t perform multiple PRACH transmissions. Companies are encouraged to provide your views on whether to request Msg3 repetition by default if multiple PRACH transmission is performed.

	Companies
	Comments

	LG
	We think it seems to be covered by RAN2’s Feature Combination framework. In other words, if gNB allocates the RACH resource for combining both msg1 repetition feature and msg3 repetition feature, the gNB can understand that the UE performing msg1 repetition using the preamble index within the corresponding RACH resource has requested msg3 repetition.

	Nokia/NSB
	From our perspective, the question can be reformulated as: “given the existence of the feature combination framework, can RAN1 exclude that NW may configure a FC with Msg1 repetitions and Msg3 repetition request?“
In our view, NW could do that only if one of the SS-RSRP thresholds used to determine how many PRACH repetitions are to be performed is also associated to the Msg3 repetitions request. If this threshold is the highest (i.e., for the lowest configured number of repetitions), then repeating PRACH always implies a Msg3 repetition request as well. If this threshold is one of the others, i.e., for a larger number of repetitions (e.g., M), then the Msg3 repetition request would be implied only when the UE transmits PRACH with M, or more, repetitions. 

	Sony
	They should be linked.  PRACH repetition may not be beneficial if there is no Msg 3 repetition and vice-versa as failing in either one of the transmission will lead to failure in the RACH process.

	CATT
	According to the previous evaluation, the coverage of Msg3 is worse than PRACH so we think it is reasonable to assume UE requests Msg3 repetition by default if multiple PRACH transmission is performed.

	ZTE
	We think the coupling should be supported at least when PRACH repetition is applied and msg3 repetition is enabled. From our understanding, the PRACH repetition is to enhance the coverage of PRACH and the bottle neck of coverage is also valid for msg3 transmission in case of single PRACH coverage is not sufficient. From feature combination aspect, we think if coupling is supported, the number to support all the feature combinations between msg1 and msg3 repetition can be reduced to an accepted level. 
Another important issue has been listed by FL is about the power offset between multiple PRACH and msg3 repetition. 
Even if the coupling between PRACH repetition and msg3 repetition is not supported, the issue of power offset between multiple PRACH and msg3 repetition should also be investigated, as the example we raised. If one UE transmits PRACH and msg3 without repetition, and the other UE transmits PRACH repetition with two and msg3 repetition with 4, the power offset between msg3 and PRACH for the two UEs should be different. That means the single value indicated by the cell specific 'msg3-DeltaPreamble' is not sufficient to handle the multiple combination of repetitions. A set of values for different combinations of transmission repetition should be indicated to UE, and UE autonomously selects one of value from the set according to the repetition status itself.
So we suggest FL considering the issue of #6-2 to be added into the discussion.

	vivo 
	Not necessary.
This is up to RAN2 to discuss on whether these 2 features can be in a single feature combination or not. According to our understanding, such feature combination is not precluded and no RAN1 discussions are necessary.

	Intel
	Our understanding is that a common SSB-RSRP threshold may be applied for multiple PRACH transmissions and request of Msg3 PUSCH repetitions.

	Ericsson
	Seems more related to UE feature. The proposal is to add Msg3 repetition as part of the FG of Rel-18 multiple PRACH transmissions.

	New H3C
	It is up to RAN2.

	Spreadtrum
	We agree with vivo that it is unnecessary to discuss it in RAN1, and up to RAN2 to discuss on Feature Combination framework.
In addition, the scope of the WID is mainly aims to discuss multiple PRACH transmission, the issue related to Msg3 is out of scope.

	TCL
	We think the coupling should be supported, for 4-step RACH access, each step have a directly impact on the successful of RACH procedure. 

	ETRI
	Two features are related because Msg3 coverage is worse than PRACH coverage. As we understand, as some companies mentioned, careful RSRP threshold may be configured to support and further optimize two features.

	Sharp
	Our understanding is a feature combination can select of the combination of features with Msg3 repetition request and with Msg1 repetition.

	Xiaomi
	In our view, if the network supports Msg3 repetition, then both separate PRACH resources and its corresponding RSRP threshold are configured by the gNB. Furthermore, if Msg1 repetition is also configured, it is a reasonable way for the gNB to configure a higher RSRP threshold for Msg1 repetition that that for Msg3 repetition. So, in our view, there is no “by default” UE behaviour for Msg3 repetition. 

	Panasonic 
	Our understanding is not "If a UE request Msg3 repetition, it can’t perform multiple PRACH transmissions." The proposal is, if a UE request multiple PRACH transmission, Msg3 repetition is default as multiple PRACH transmission is more coverage condition than Msg3 repetition". 

Moreover, adjusting the number Msg3 repetitions and/or MCS depending on PRACH repetition would be necessary. It can be realized by additional SIB1 configured set or applying scaling factor to Rel. 17 configured set depending on a multi-PRACH transmission. Hence, we propose that 

Proposal 6-1:
When the multi-PRACH transmission is triggered by UE, the mechanism to enable more repetitions and/or lower MCS index than the Rel.17 configured set for Msg3 repetition should be supported.

	OPPO
	We think the coupling should be supported, at least based on one of the SSB-RSRP thresholds for determining number of PRACH repetitions. It was evaluated in Rel-17 CE that coverage of Msg3 is worse than PRACH. It is rare that PRACH repetition is determined but Msg3 repetition is not needed at the same time. gNB also has the change to indicate single Msg3 transmission through RAR, if PRACH repetition is performed. It is reasonable and flexible to couple the two features. 

	MediaTek
	We don’t think that this proposal is necessary.



3.12 RRC parameters
Issue #12-1: TimeOffsetBetweenStartingRO-r18 related
FL comment: Based on companies’ contribution, FL observes that companies’ understanding about this parameter is not aligned. Some clarifications are as follows:
1. The time offset between two adjacent RO group in the same frequency resource is in unit of valid ROs associated with the same SSB as the ROs within the RO group.
2. The time offset is counted from the starting RO of the previous RO group to the starting RO of the next RO group in the same frequency resource, which indicates the minimum value of TimeOffsetBetweenStartingRO-r18 should be larger than the number of valid ROs within the corresponding RO group.
Considering the intention of the time offset is to control the density of RO group, to reduce the complexity, FL thinks the following can be a starting point for discussion: the value range of TimeOffsetBetweenStartingRO-r18 is integral multiple (larger than 1) of the number of valid ROs of the RO group, e.g., for N=2, the value range of TimeOffsetBetweenStartingRO-r18 is {4,6,8,…}.
Proposal 12-1
The value range of TimeOffsetBetweenStartingRO-r18 is integral multiple (larger than 1) of the number of valid ROs of the corresponding RO group.

Companies are encouraged to provide your further comments.

	Companies
	Comments

	LG
	We prefer to support explicit value range of time offset. Details can be discussed in this meeting.

	Nokia/NSB
	Agree with FL’s understanding and proposal. Minor wording change: we should replace “integral” with “integer”.

	CATT
	Fine with the proposal with typo correction from Nokia.

	ZTE
	Generally fine with the proposal. The typo can be revised.

	vivo 
	The values can be further discussed in this meeting and it doesn’t have to be associated to the actual number of repetitions. Minimum value and the default value should be the repetition factor, maximum value can be discussed in this meeting considering maximum number of repetitions.
Note that the ROs counted should be valid ROs associated to the same SSB and same preamble set as we discussed in a separate issue discussion.

	New H3C
	support the proposal with typo correction from Nokia

	Spreadtrum
	We think the “integral multiple” (larger than 1) should have a specific number, for example, 2. If the time offset has a broad range, the test complexity and cost will be increase unnecessarily.

	Xiaomi
	Fine with this proposal. 

	Panasonic
	We would like to understand a motivation to define that “The value range of TimeOffsetBetweenStartingRO-r18 is integral multiple (larger than 1) of the number of valid ROs of the corresponding RO group”. There could be other possibility, such as TimeOffsetBetweenStartingRO-r18=+ M, where M=1, or 2, or 3, or 4 valid ROs, etc.



Issue #12-2: About “[with same Tx beams]”
FL comment: Companies can provide your comments on whether to delete the bracket of “[with same Tx beams]” or delete “[with same Tx beams]” for the following RRC parameter.
	Sub-feature group
	Description
	Value range
	Default value aspect
	Per (UE, cell, TRP, …)

	multiple PRACH transmissions
	The number of repetitions for PRACH transmissions [with the same Tx beam].
	{2, 4, 8}
	
	



	Companies
	Comments

	LG
	Agree to delete the bracket.

	Nokia/NSB
	We think that including the “with the same beam” part in the specification, if that proposal is agreed, is sufficient and we do not need the part between square brackets in the RRC parameter description. 

	Sony
	Delete the bracket and include the words “with the same Tx beam” as this feature is for PRACH transmission with the same Tx Beam.

	CATT
	We support to delete the square bracket.

	ZTE
	Remove the bracket.

	vivo 
	This depends on whether we should specify PRACH TX beam requirement for R17. It’s preferred to remove both the bracket and text.

	Intel
	Remove the bracket. 

	Ericsson
	If a decision is made, it would be better to be captured in RAN1 specification.

	New H3C
	Support removing the bracket

	Spreadtrum
	Support to delete the bracket.

	TCL
	Remove the bracket.

	ETRI
	In our understanding, it may be possible that keeping the same Tx beam during the RO group is captured in the performance requirement. Our intention is not to allow different Tx beam and but to ease UE burden. We prefer to remove ‘the same Tx beam’ in the description in the feature.

	Sharp
	As same reason on Issue #3-3, we prefer to delete “[with same Tx beams]”

	Xiaomi
	Agree to delete the bracket. 

	Panasonic
	We support to remove the bracket of “[with same Tx beams]”.

	OPPO
	Prefer to delete the bracket. 



Issue #12-3: Others
FL comment: Companies can provide your comments on other updates of current RRC lists in R1-2308677.

	Companies
	Comments

	vivo 
	We should try to provide a complete RRC list to resolve issues that might impact RAN2 as early as possible. Detailed parameters, e.g. power control related parameters according to RAN2 agreement, are provide as copied by feature leader.

	
	

	
	



4. Proposals for online discussion (Mon.)
Proposal 12-1
· The value range of TimeOffsetBetweenStartingRO-r18 is integer multiple (larger than 1) of the number of valid ROs of the corresponding RO group.
· FFS: the maximum value.
· TimeOffsetBetweenStartingRO-r18 is configured separately for each configured number of multiple PRACH transmissions.

Proposal 12-2
All ROs in one RO group are associated with the same SSB(s) and with the same preamble set for the corresponding SSB.

Proposal 3-2
Adopt the following revision on RRC parameter.
	Sub-feature group
	Description
	Value range
	Default value aspect
	Per (UE, cell, TRP, …)

	multiple PRACH transmissions
	The number of repetitions for PRACH transmissions [with the same Tx beam].
	{2, 4, 8}
	
	



Proposal 3-1
Adopt the following TP to TS 38.213
	8.1	Random access preamble
Physical random access procedure for a UE is triggered upon request of a PRACH transmission by higher layers or by a PDCCH order for a cell. A configuration by higher layers for a PRACH transmission includes the following: 
-	A configuration for PRACH transmission on the cell [4, TS 38.211]. 
-	A preamble index, a preamble SCS, , a corresponding RA-RNTI when applicable [11, TS 38.321], and a PRACH resource for the cell. 
-	A number of  preamble repetitions for the PRACH transmission if the UE would transmit the PRACH with repetitions. 
A UE transmits a PRACH on a cell using the selected PRACH format with transmission power , as described in clause 7.4, on the indicated PRACH resource or on determined  resources using a same Tx spatial filter in case of  preamble repetitions.
< Unchanged text omitted >



5. Proposals for online discussion (Tues.)
Proposal 1-6
Adopt the following TP to TS 38.213.
	8.1 Random access preamble
< Unchanged text omitted >
For a PRACH transmission with  preamble repetitions, a time period, starting from frame 0, is the smallest integer number of SS/PBCH block to PRACH association pattern periods such that  SS/PBCH block indexes are mapped at least once to  PRACH occasions at least one set of valid PRACH occasions for each of the  SS/PBCH block indexes can be determined within the time period for each all the configured  number of preamble repetitions. The  set of PRACH occasions sets of valid PRACH occasions for a PRACH transmission each configured number of preamble repetitions repeats every time period.
< Unchanged text omitted >



Proposal 1-6-extend
Adopt the following TP to TS 38.213.
	8.1 Random access preamble
*** Unchanged parts are omitted ***
A PRACH is transmitted using the selected PRACH format with transmission power , as described in clause 7.4, on the indicated PRACH resource or on determined set of  resources in case of  preamble repetitions.
*** Unchanged parts are omitted ***
For a PRACH transmission with  preamble repetitions, a set consists of  valid PRACH occasions that are consecutive in time, use same frequency resources, and are associated with a same SS/PBCH block index.
*** Unchanged parts are omitted ***



Proposal 1-2
Version 1
All ROs in one RO group are associated with the same SSB(s), which means “all ROs in one RO group are associated with the same SSB” or “all ROs in one RO group are associated with the same SSBs and have the same preambles associated with each of the SSB”.
Note: Potential spec. impact will be further investigated.

Version 2
All ROs in one RO group are associated with the same SSB(s), which means “all ROs in one RO group are associated with the same SSB” or “all ROs in one RO group are with the same SSB-RO/preamble mapping”.
Note: Potential spec. impact will be further investigated.

Update Proposal 12-1
Option 1: The candidate value of TimeOffsetBetweenStartingRO-r18 is integer multiple (larger than 1) of , .e.g.,
· {16, 24, 32}, for RO groups for 8 repetitions
· {8, 12, 16, 24, 32}, for RO groups for 4 repetitions
· {4, 6, 8, 12, 16, 24, 32}, for RO groups for 2 repetitions

Option 2: The candidate value of TimeOffsetBetweenStartingRO-r18 is ()
· FFS: M (M>=1)

Proposal 1-3
Adopt the following TP to TS 38.213.
	For a PRACH transmission with  preamble repetitions within a time period for  preamble repetitions associated with an SS/PBCH block 
-  A valid PRACH occasion is a first valid PRACH occasion of a set only if -1 subsequent valid PRACH occasions of a set can be determined within the time period
-	if TimeOffsetBetweenStartingRO is provided, for each frequency resource index for frequency multiplexed PRACH occasions,
-	the first valid PRACH occasion of the first  preamble repetitions is the first valid PRACH occasion 
-	the first valid PRACH occasion of subsequent  preamble repetitions is after TimeOffsetBetweenStartingRO consecutive valid PRACH occasions in time from the first valid PRACH occasion corresponding to the previous  preamble repetitions
-	otherwise,
-	the first valid PRACH occasion of the first  preamble repetitions is the first valid PRACH occasion 
-	the first valid PRACH occasion of subsequent  preamble repetitions, if any, is determined after the ROs determined for the previous  preamble repetitions according to an ordering of valid PRACH occasions
-	first, in increasing order of frequency resource indexes for frequency multiplexed PRACH occasions
-	second, in increasing order of time resource indexes for time multiplexed PRACH occasions



6. Proposals for online discussion (Thurs.)
Proposal #1-2
All ROs in one RO group are associated with the same SSB(s), which means:
· If each RO is associated with one SSB, all ROs in one RO group are associated with the same SSB index.
· If each RO is associated with multiple SSB, all ROs in one RO group are associated with the same SSB indexes and each same SSB index of the SSB indexes is associated with the same preambles.
Note: Potential spec. impact will be further investigated.

Proposal #12-1-update
The candidate value of TimeOffsetBetweenStartingRO-r18 is updated as
· {10,16, 20, [32]}, for RO groups for 8 repetitions
· {6, 8, 16, [32]}, for RO groups for 4 repetitions
· {4, 8, [16, 32]}, for RO groups for 2 repetitions

Proposal #1-3
Adopt the following TP to Section 8.1, TS 38.213.
	8.1 Random access preamble
*** Unchanged parts are omitted ***
Within a time period, For for a set(s) of  valid PRACH occasions associated with an SS/PBCH block for a PRACH transmission with  preamble repetitions within a time period for  preamble repetitions associated with an SS/PBCH block 
-  A first valid PRACH occasion of a set is determined only if -1 subsequent valid PRACH occasions of the set can be determined within the time period
-	if TimeOffsetBetweenStartingRO is provided, for each frequency resource index for frequency multiplexed PRACH occasions,
-	the first valid PRACH occasion of the first set  preamble repetitions is the first valid PRACH occasion 
-	the first valid PRACH occasion of subsequent sets, if any,  preamble repetitions is after TimeOffsetBetweenStartingRO consecutive valid PRACH occasions in time from the first valid PRACH occasion corresponding toof the previous set preamble repetitions
-	otherwise,
-	the first valid PRACH occasion of the first set  preamble repetitions is the first valid PRACH occasion 
-	the first valid PRACH occasion of subsequent sets  preamble repetitions, if any, is determined after the ROs determined for the previous set  preamble repetitions according to an ordering of valid PRACH occasions
-	first, in increasing order of frequency resource indexes for frequency multiplexed PRACH occasions
-	second, in increasing order of time resource indexes for time multiplexed PRACH occasions
*** Unchanged parts are omitted ***



Related agreement
	Agreement (RAN1 #114)
For a given number of N multiple PRACH transmissions, to determine the starting RO of all the RO groups within a time period X:
· If a time offset is configured, then
· the starting RO of the first RO group for each  is determined from the first valid RO within the time period X, first in increasing order of frequency resource index for frequency multiplexed PRACH occasions; second in increasing order of time resource index.
· the starting RO of the n-th RO group for each  is determined as the RO at the time offset equal to a number of valid ROs from the starting RO of the (n-1)-th RO group for the same .
· If time offset is not configured, then 
· the starting RO of the first RO group is the first valid RO within the time period X.
· the starting RO of other RO groups are determined as the first valid RO after the previous RO group in the following order within the time period X: first, in increasing order of frequency resource indexes for frequency multiplexed PRACH occasions; second, in increasing order of time resource indexes.

Agreement (RAN1 #112bis)
· Multiple PRACH transmissions within one RACH attempt are only performed within one RO group.
· The number of valid ROs in the RO group is equal to one of the configured number(s) of multiple PRACH transmissions.
· Note1: If only one value is configured for multiple PRACH transmissions, then the number of valid ROs in the RO group is equal to this value.
· Note2: If multiple values are configured for multiple PRACH transmissions, for each value, the number of valid ROs in the RO group is equal to the corresponding number of multiple PRACH transmissions.
· Note 3: Valid RO(s) refers to what is defined in existing specification.



Proposed conclusion
For multiple PRACH transmission with the same Tx beam, the equation of Rel-17 NR PRACH as follows  is reused for calculating the transmission power of each PRACH transmission, where  stands for the corresponding transmission occasion of each of the multiple PRACH transmissions.

Proposal #5-3
Adopt the following TP to Section 8.1, TS 38.213.
	8.1	Random access preamble
Physical random access procedure for a UE is triggered upon request of a PRACH transmission by higher layers or by a PDCCH order. A configuration by higher layers for a PRACH transmission includes the following: 
-	A configuration for PRACH transmission [4, TS 38.211]. 
-	A preamble index, a preamble SCS, , a corresponding RA-RNTI, and a PRACH resource. 
-	A number of  preamble repetitions for the PRACH transmission if the UE would transmit the PRACH with repetitions. 
A PRACH is transmitted using the selected PRACH format with transmission power , as described in clause 7.4, on the indicated PRACH resource or on each of the determined  resources for the corresponding preamble repetition in case of  preamble repetitions.
*** Unchanged parts are omitted ***



	Conclusion (RAN1 #114)
For multiple PRACH transmissions with the same Tx beam, the two transmission power determination equations (just for reference: equation (1) and (2) as shown in the reference) of Rel-17 NR PRACH are reused for calculating the transmission power of each PRACH transmission, i.e.,
PREAMBLE_RECEIVED_TARGET_POWER = preambleInitialReceivedTargetPower + DELTA_PREAMBLE + (PREAMBLE_TRANSMISSION_COUNTER – 1) * powerRampingStep.
Note: The following is for reference.
	For reference:
The power control formula of NR PRACH consists of the following two steps:
Step 1: Calculate the receive target power of one single transmission. 
PREAMBLE_RECEIVED_TARGET_POWER=preambleInitialReceivedTargetPower+DELTA_PREAMBLE + (PREAMBLE_TRANSMISSION_COUNTER – 1) * powerRampingStep   (1)
Step 2: Calculate the transmission power of single transmission.
P_PRACH = min{P_CMAX(i), PREAMBLE_RECEIVED_TARGET_POWER + PL_c} [dBm] (2)






7. Agreements at RAN1#114
Agreement
For multiple PRACH transmissions on separate ROs, reuse legacy SSB to RO mapping rule.

Agreement
For a given number of N multiple PRACH transmissions, all the RO groups within a time period X are determined as follows:
· Firstly, the starting RO of the first RO group is determined, then its remaining ROs are determined. Next, the starting RO of other RO groups and its remaining ROs are determined sequentially. 
· the starting RO is determined as follows (down select only one of the Alt.):
Alt.1 (w/o density control)
· the starting RO of the first RO group is the first valid RO within the time period X.
· the starting RO of other RO groups are determined as the first valid RO after the previous RO group in the following order within the time period X: first, in increasing order of frequency resource indexes for frequency multiplexed PRACH occasions; second, in increasing order of time resource indexes.
Alt.2 (w/ density control)
· If a time offset is configured, then
· the starting RO of the first RO group for each  is determined from the first valid RO within the time period X, first in increasing order of frequency resource index for frequency multiplexed PRACH occasions; second in increasing order of time resource index.
· the starting RO of the n-th RO group for each  is determined as the RO at the time offset equal to a number of valid ROs from the starting RO of the (n-1)-th RO group for the same .
· If time offset is not configured, then Alt.1 Applies.
· It is not expected to have overlapping RO between any two RO groups for the given number of N multiple PRACH transmissions.
· the remaining N-1 ROs are the next N-1 ROs after the starting RO with increasing order of time resource indexes and associated with the same SSB(s) as the starting RO, and (down select only one of the Alt.) 
· Alt. 1 (the starting RB of ROs within a RO group is the same) the N-1 ROs are with the same starting RB as the starting RO.
· Alt. 2 (the starting RB of ROs within a RO group can be different) the N-1 ROs are with the lowest frequency resource index in corresponding time instance.
· Alt. 3 (the starting RB of within a RO group can be different and a frequency offset is configured) the N-1 ROs are determined based on a configured frequency offset.
· Alt. 4 (the starting RB of ROs within a RO group can be different), the N-1 ROs are with the same relative frequency resource index among the multiple frequency multiplexing ROs associated with the same SSB in corresponding time instances.

Agreement
Add the following notes to the above agreement:
Note1: “the starting RO of other RO groups are determined as the first valid RO after the previous RO group in the following order within the time period X: first, in increasing order of frequency resource indexes for frequency multiplexed PRACH occasions; second, in increasing order of time resource indexes.” is illustrated as in the following figure (N=2, for ROs associated with SSB#0). This works for both Alt.1 and Alt.2 for the starting RO determination.
[image: 图片包含 图示
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Note2: all the ROs mentioned in the agreement are valid ROs associated with the given same SSB(s) and all the RO groups mentioned in the agreement are RO groups consisting of valid ROs associated with the given same SSB(s).
Note3:  of an RO, frequency resource index of an RO, and the starting RB of an RO indicate the same meaning, i.e., locate in the same frequency position.

Conclusion
For multiple PRACH transmissions with the same Tx beam, the two transmission power determination equations (just for reference: equation (1) and (2) as shown in the reference) of Rel-17 NR PRACH are reused for calculating the transmission power of each PRACH transmission, i.e.,
PREAMBLE_RECEIVED_TARGET_POWER = preambleInitialReceivedTargetPower + DELTA_PREAMBLE + (PREAMBLE_TRANSMISSION_COUNTER – 1) * powerRampingStep.
Note: The following is for reference.
	For reference:
The power control formula of NR PRACH consists of the following two steps:
Step 1: Calculate the receive target power of one single transmission. 
PREAMBLE_RECEIVED_TARGET_POWER=preambleInitialReceivedTargetPower+DELTA_PREAMBLE + (PREAMBLE_TRANSMISSION_COUNTER – 1) * powerRampingStep   (1)
Step 2: Calculate the transmission power of single transmission.
P_PRACH = min{P_CMAX(i), PREAMBLE_RECEIVED_TARGET_POWER + PL_c} [dBm] (2)



Agreement
For a given number of N multiple PRACH transmissions, to determine the starting RO of all the RO groups within a time period X:
· If a time offset is configured, then
· the starting RO of the first RO group for each  is determined from the first valid RO within the time period X, first in increasing order of frequency resource index for frequency multiplexed PRACH occasions; second in increasing order of time resource index.
· the starting RO of the n-th RO group for each  is determined as the RO at the time offset equal to a number of valid ROs from the starting RO of the (n-1)-th RO group for the same .
· If time offset is not configured, then 
· the starting RO of the first RO group is the first valid RO within the time period X.
· the starting RO of other RO groups are determined as the first valid RO after the previous RO group in the following order within the time period X: first, in increasing order of frequency resource indexes for frequency multiplexed PRACH occasions; second, in increasing order of time resource indexes.

Agreement
For the number of SSB-to-RO association pattern periods K within the time period X,
· For multiple PRACH transmissions with different numbers, support 
One common K is implicitly determined as a minimum integer for all the configured number of multiple PRACH transmissions such that for each of  SSBs, there is at least one RO group per each configured number of multiple PRACH transmissions consisting of ROs associated with the SSB.

Agreement
For a given number of N multiple PRACH transmissions, the remaining N-1 ROs are the next N-1 ROs after the starting RO with increasing order of time resource indexes and associated with the same SSB(s) as the starting RO, to determine the remaining N-1 ROs:
· the N-1 ROs are with the same starting RB as the starting RO.
8. Agreements at RAN1#113
Agreement
A set of RO group(s) for a configured number of multiple PRACH transmissions is determined/configured within a time period X, starting from frame 0. The determined/configured set of RO groups repeats every time period X.
· The time period X is K SSB-to-RO association pattern periods.
· Note: Whether/how to introduce SSB-to-RO group mapping
· FFS: K is configured by the network or determined based on some rule.

Conclusion
If multiple values for the number of multiple PRACH transmissions are configured, support both options to differentiate between multiple PRACH transmissions with different numbers.
· Option 1: Multiple PRACH transmissions with different numbers are transmitted on separate ROs.
· Option 2: Multiple PRACH transmissions with different numbers are transmitted with separate preamble on shared ROs.
Note: Shared or separate RO/preamble means that the RO/preamble is shared or separated between multiple PRACH transmissions with different numbers.

Agreement
If one or more PRACH transmission(s) of the multiple PRACH transmissions in one PRACH attempt are dropped based on the rules causing to drop PRACH transmission(s) in existing spec., the dropped PRACH transmission(s) is not postponed.
· FFS: whether to introduce new rules causing to drop PRACH transmission.
· FFS: whether there is standard impact if the dropped PRACH transmission affect the remaining PRACH transmission within the same RO group.

Agreement
RA-RNTI is calculated based on the last valid RO in the RO group corresponding to the multiple PRACH transmissions. 
Note 1: Valid RO(s) refers to what is defined in existing specification, i.e., Section 8.1 in TS 38.213.
Note 2: The last valid RO is irrespective of whether the PRACH transmission on the last valid RO in the RO group is dropped or not.

Conclusion
There is no consensus to support Multiple PRACH transmission with different Tx beams in Rel-18.

Agreement
For RO group determination for multiple PRACH transmissions, following parameters are considered.
· The candidate number of multiple PRACH transmissions, e.g. {2,4,8}, is/are explicitly configured.
· The number of ROs within one RO group can be implicitly determined accordingly.
· Default value(s) is/are not precluded
· The number of SSB-to-RO association pattern periods K within the time period X, down select from the following options.
· Option 1: K is explicitly configured.
· Option 2: K is implicitly determined
· Option 3: K is a fixed value for all number of multiple PRACH transmissions.
· Determination of starting RO for each RO group for each value of the number of multiple PRACH transmissions, down select from the following options.
· Option 1: Index/indices of the starting RO(s) of the RO group(s) is/are explicitly indicated. 
· FFS: whether other parameters configured by gNB to allow density control and/or RO group(s) position alignment for multiple configured numbers
· FFS: whether only the starting RO of the first RO group is explicitly indicated, and the starting ROs of the other RO groups are implicitly determined.
· FFS: other ROs for each RO group
· Option 2: The time start position and the frequency start position of the first valid RO for each RO group are implicitly determined.
· FFS: other ROs for each RO group
· FFS: whether other parameters configured by gNB to allow density control and/or RO group(s) position alignment for multiple configured numbers
· FFS: The frequency hopping offset, if frequency hopping is supported.
· FFS: RO group specific preamble if multiple PRACH transmissions with different numbers are transmitted with separate preamble on shared ROs
· FFS: Time span of the RO group
· All other legacy parameters for single PRACH transmission can be reused, if applicable.

Agreement
· For multiple PRACH transmissions with separate preamble on shared ROs, reuse legacy SSB to RO mapping rule, and only the ROs mapped to SSBs for single PRACH transmission can be used for multiple PRACH transmissions.

Agreement
· For multiple PRACH transmissions on separate ROs, down-select one of the following options:
· Option 1: SSB-to-RO group mapping is introduced.
· Option 2: Reuse legacy SSB to RO mapping rule
9. Agreements at RAN1#112b-e
Agreement
Confirm the following working assumptions.
	Working Assumption
For multiple PRACH transmissions with same Tx beam, to differentiate the multiple PRACH transmissions with single PRACH transmission, at least support that multiple PRACH are transmitted on separate ROs.
· Note: Separate RO means that the RO is separated with single PRACH transmission. 
· FFS: whether Rel-17 framework of feature combination (FeatureCombination-r17) and additional RACH configuration (AdditionalRACH-Config-r17) can be reused for Rel-18 multiple PRACH transmissions to realize the corresponding PRACH resource partitioning.

Working Assumption
For multiple PRACH transmissions with same Tx beam, to differentiate the multiple PRACH transmissions with single PRACH transmission, support that multiple PRACH are transmitted with separate preamble on shared ROs.
· Note: Shared or separate RO/preamble means that the RO/preamble is shared or separated with single PRACH transmission. 
· FFS: whether Rel-17 framework of feature combination (FeatureCombination-r17) and additional RACH configuration (AdditionalRACH-Config-r17) can be reused for Rel-18 multiple PRACH transmissions to realize the corresponding PRACH resource partitioning.



Agreement
[bookmark: _Hlk132864355]Send LS to inform RAN2 about the 2 confirmed Working Assumptions, and details on how to realize PRACH resource partitioning is up to RAN2.

Conclusion
There is no consensus to support multiple PRACH transmissions within one RACH attempt located at same time instance in Rel-18.
Note: multiple PRACH transmissions within one RACH attempt located at same time instance includes multiple PRACH transmissions in FDMed ROs located at the same time instance and multiple PRACH transmissions with different preambles in the same RO.

Conclusion
There is no consensus to support utilizing different preambles during the multiple PRACH transmissions with the same Tx beam in one attempt.

Agreement
· Multiple PRACH transmissions within one RACH attempt are only performed within one RO group.
· The number of valid ROs in the RO group is equal to one of the configured number(s) of multiple PRACH transmissions.
· Note1: If only one value is configured for multiple PRACH transmissions, then the number of valid ROs in the RO group is equal to this value.
· Note2: If multiple values are configured for multiple PRACH transmissions, for each value, the number of valid ROs in the RO group is equal to the corresponding number of multiple PRACH transmissions.
· Note 3: Valid RO(s) refers to what is defined in existing specification.

Agreement
[Draft] LS R1-2304070 is endorsed in principle by appending RAN1 agreement “Agreement
Send LS to inform RAN2 about the 2 confirmed Working Assumptions, and details on how to realize PRACH resource partitioning is up to RAN2”, as well as fixing the formulation of the LS.

Agreement
Final LS R1-2304141 is endorsed.

Agreement
The starting point of RAR window is after the last symbol of the last valid RO in the RO group corresponding to the multiple PRACH transmissions.
Note: Valid RO(s) refers to what is defined in existing specification, i.e., Section 8.1 in TS 38.213.
Note: The last valid RO is irrespective of whether the PRACH transmission on the last valid RO in the RO group is dropped or not

10. Agreements at RAN1#112
Agreement
For multiple PRACH transmissions with same Tx beam, gNB can configure one or multiple values for the number of multiple PRACH transmissions.
· If multiple values are configured, PRACH resources differentiation between multiple PRACH transmissions with different number of multiple PRACH transmissions is supported.
· FFS: details

Working Assumption
For multiple PRACH transmissions with same Tx beam, to differentiate the multiple PRACH transmissions with single PRACH transmission, at least support that multiple PRACH are transmitted on separate ROs.
· Note: Separate RO means that the RO is separated with single PRACH transmission. 
· FFS: whether Rel-17 framework of feature combination (FeatureCombination-r17) and additional RACH configuration (AdditionalRACH-Config-r17) can be reused for Rel-18 multiple PRACH transmissions to realize the corresponding PRACH resource partitioning.

Working Assumption
For multiple PRACH transmissions with same Tx beam, to differentiate the multiple PRACH transmissions with single PRACH transmission, support that multiple PRACH are transmitted with separate preamble on shared ROs.
· Note: Shared or separate RO/preamble means that the RO/preamble is shared or separated with single PRACH transmission. 
· FFS: whether Rel-17 framework of feature combination (FeatureCombination-r17) and additional RACH configuration (AdditionalRACH-Config-r17) can be reused for Rel-18 multiple PRACH transmissions to realize the corresponding PRACH resource partitioning.

Conclusion
For multiple PRACH transmissions within one RACH attempt, they are only transmitted over ROs associated with the same SSB/CSI-RS.
Note: This applies for multiple PRACH transmissions with same Tx beam, and also applies for multiple PRACH transmissions with different Tx beam (if supported).

Agreement
For multiple PRACH transmissions with same Tx beam in one RACH attempt, transmission power ramping is not applied within one RACH attempt.

Agreement
For multiple PRACH transmissions with same Tx beam, only one RAR window is supported for RAR monitoring for one RACH attempt.
· FFS: the start position of the RAR window.
· FFS: RA-RNTI.

Agreement
For multiple PRACH transmissions with same Tx beam, "RO group" is assumed for multiple PRACH transmissions with separate preamble on shared ROs and/or multiple PRACH transmissions on separate ROs, and one RO group consists of valid RO(s) for a specific number of multiple PRACH transmissions.
· Note 1: All ROs in one RO group is associated with the same SSB(s).
· Note 2: Shared or separate RO/preamble means that the RO/preamble is shared or separated with single PRACH transmission.
· Note 3: whether/how to define “RO group” in specification will be discussed separately
· [bookmark: _Hlk132802158]Note 4: Valid RO(s) refers to what is defined in existing specification
· FFS: whether and how to address collision between valid ROs for multiple PRACH transmissions and other existing ROs for legacy single PRACH transmission or other features, e.g., 2-step RACH.
· FFS: the time span of RO group.
· FFS: whether and how ROs can be shared between different RO groups for different number of multiple PRACH transmissions.
· FFS: other details

Agreement
Support {2, 4, 8} for the number of multiple PRACH transmissions with same Tx beams.

Note: It is summarized by FL that for the same number of PRACH transmissions per source, 
· 1 source [Ericsson] shows that: Multiple PRACH transmitted by beam sweeping, where a UE has no prior knowledge of channel and sweeps Tx beams across 360 degrees horizontally and 180 degrees vertically, outperforms multiple PRACH transmissions with the same Tx wide beam (omni direction) by at least 1 dB, provided gNB configures only one SSB and receives PRACH with a wide beam.
· 3 sources [ZTE, Nokia, vivo] show that: A gain from about 1~3 dB of beam sweeping is observed if a UE is able to direct at least one of its Tx beams in the right direction or to narrow down the azimuth and/or zenith range of 360 degrees and/or 180 degrees for beam sweeping compared with multiple PRACH transmissions with the same Tx wide beam.
· 1 source [Huawei] shows that: compared to the same wide beam for multiple PRACH transmission, if different Tx beams are finer beams, then 3.9~5 dB gains are observed assuming that only one PRACH occasion with the best detected SINR is selected at the gNB reception, where the beam gain of fine beam is 4 times that of wide beam.
· 1 source [vivo] shows that: The performance of PRACH repetition with beam sweeping among beams far apart is 3 dB worse than PRACH repetition with single best beam
· 1 source [vivo] shows that: The performance of PRACH repetition with beam sweeping among beams in the directions close to the best Tx beam is 1dB worse than PRACH repetition with single best beam.
· 1 source [vivo] shows that: PRACH repetition via random beam directions performs 1 dB worse than PRACH repetition with omni beam.
11. Agreements at RAN1#111
Agreement
For multiple PRACH transmissions with same Tx beam, support to differentiate at least between multiple PRACH transmissions and single PRACH transmissions.

Agreement
For multiple PRACH transmissions with same Tx beam, to differentiate the multiple PRACH transmissions with single PRACH transmission, consider one or multiple of the following options.
· Option 1: Multiple PRACH are transmitted with separate preamble on shared ROs.
· Option 2: Multiple PRACH are transmitted on separate ROs.
· Option 3: Partial of multiple PRACHs are transmitted with separate preamble on shared ROs, while the other multiple PRACHs are transmitted on separate ROs.
· Other options are not precluded.
· Note: Shared or separate RO/preamble means that the RO/preamble is shared or separated with single PRACH transmission. 

Agreement
Study at least the following case for multiple PRACH transmissions with different Tx beams.
· UE uses different TX beams to transmit the multiple PRACH over ROs associated with the same SSB/CSI-RS
· FFS: UE uses different TX beams to transmit the multiple PRACH over ROs associated with different SSBs /CSI-RSs, where the different SSBs/CSI-RSs are not associated with the same RO.
· Note: not related to decision on CFRA 
Note: UE uses different TX beams to transmit the multiple PRACH over ROs associated with different SSBs/CSI-RSs, where the different SSBs/CSI-RSs are associated with the same RO is not considered.

Working Assumption
Simulation results for multiple PRACH transmissions with different beam(s) and same beam(s) (baseline) to be discussed in the next meeting.
· Simulation assumptions in TR 38.830 are used as the starting point for the simulation. 
· Focus on FR2.
· UE antenna configuration 2-2-2(baseline), 1-4-1(optional)
· Performance metric: 0.1% false alarm, 1% miss-detection
· Companies report the number of beams, the beam widths, beam correspondence assumption, and the boresights.
· Channel model for link-level simulation: CDL-A defined in table 7.7.1-1 in TR 38.901.
· Both that UE fulfills beamCorrespondence requirements Without UL-BeamSweeping and UE fulfils beamCorrespondence requirements With UL-BeamSweeping can be considered in the simulation are used as starting point for simulation.

Agreement
For multiple PRACH transmissions with same Tx beam, down-select one option from the following options.
· Option 1: gNB can only configure one value for the number of multiple PRACH transmissions.
· Option 2: gNB can configure one or multiple values for the number of multiple PRACH transmissions.
· FFS: details

Agreement
· For multiple PRACH transmissions with same Tx beam, at least SSB-RSRP threshold(s) are used to determine the number of PRACH transmissions at least for the first RACH attempt.
· Note: whether to support multiple numbers of PRACH transmissions is separately discussed.
12. Agreements at RAN1#110b-e
Agreement
· For multiple PRACH transmissions with same beam, at least support to use same PRACH preamble during the multiple PRACH transmissions in one RACH attempt.
· FFS: whether different preambles can be utilized in different PRACH transmissions during the multiple PRACH transmissions in one RACH attempt.

Agreement
· For multiple PRACH transmissions with same beam, at least ROs located at different time instances can be utilized for the transmissions.
· FFS: whether/how the starting RB of ROs can be different at different time instances for multiple PRACH transmissions.
· FFS: whether/how multiple PRACH transmissions located in the same time instance, e.g., for UEs with multiple Tx chains.

Agreement
For multiple PRACH transmissions with same beam, for RAR monitoring, consider the following options.
· Option 1: One RAR window per each PRACH transmission, the RAR window follows the legacy design.
· FFS: RA-RNTI.
· Option 2: Only one RAR window for all of the multiple PRACH transmissions.
· FFS: the start position of the RAR window.
· FFS: RA-RNTI.
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