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1. [bookmark: OLE_LINK8][bookmark: OLE_LINK5] 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 of maintenance on further NR coverage enhancements.
2. Summary of contributions
2.1 Correction on PRACH repetitions with less than N symbols gap
The following draft CR was proposed in R1-2402224 by vivo.
	Reason for change:
	In current specification, the UE capability name for indicating whether the UE supports transmitting two PRACH repetitions when a gap between the last symbol of a PRACH repetition in the first slot and the first symbol of a PRACH repetition in the second slot is less than N symbols is not updated. And RAN2 has already agreed the definition of a UE capability prach-Repetition in R2-2401690 for this purpose.

	Summary of change:
	 Replace “capability-XYZ” with “prach-Repetition”.

	Consequences if not approved:
	UE capability name is incorrect in RAN1 specification for indicating whether the UE supports transmitting two PRACH repetitions when a gap between the last symbol of a PRACH repetition in the first slot and the first symbol of a PRACH repetition in the second slot is less than N symbols.

	[bookmark: _Toc146214407]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
-	does not transmit PRACH and PUSCH/PUCCH/SRS when a 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; for a PRACH transmission with  preamble repetitions, this applies to each preamble repetition
-	for a PRACH transmission with  preamble repetitions, if the UE does not indicate prach-Repetition capability-XYZ, the UE does not transmit a first repetition of the PRACH and a second repetition of the PRACH when a first or last symbol of the first repetition of the PRACH in a first slot is separated by less than  symbols from the last or first symbol, respectively, of the second repetition of the PRACH in a second slot; otherwise, the UE transmits the first repetition of the PRACH and the second repetition of the PRACH
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].
*** Unchanged parts are omitted ***



[bookmark: OLE_LINK1]2.2 Correction on total power ramp-up for multiple PRACH transmissions
The following draft CR was proposed in R1-2403154 by Ericsson.
	Reason for change:
	TS 38.213 specifies that if the UE receives a random access response message in response to a PRACH transmission or a MsgA transmission, it applies  to the following PUSCH transmission, which is provided by higher layers and corresponds to the total power ramp-up from the first to the last random access preamble. With single PRACH transmission, it means the total power ramp-up from the first PRACH transmission to the last one.

It relates to the following definition in TS 38.321 v18.1.0.
4>	apply the following actions for the Serving Cell where the Random Access Preamble was transmitted:
5>	process the received Timing Advance Command (see clause 5.2);
5>	indicate the preambleReceivedTargetPower and the amount of power ramping applied to the latest Random Access Preamble transmission to lower layers (i.e. (PREAMBLE_POWER_RAMPING_COUNTER – 1) × PREAMBLE_POWER_RAMPING_STEP);

In NR Rel-18, for 4-step random access, a PRACH transmission can consist of  preamble repetitions as specified in Section 8.1 in 38.213. If the UE receives a random access response message in response to a PRACH transmission, one interpretation of from the first to the last random access preamble can be from the first to the last preamble repetition of the Rel-18 PRACH transmission. Therefore, the total power ramp-up corresponds to only one RACH attempt, rather than all previous RACH attempts.

	Summary of change:
	Change ‘from the first to the last random access preamble’ to ‘from the first to the last random access transmission’.

	Consequences if not approved:
	After a UE transmits Rel-18 PRACH transmission with preamble repetitions for several times without receiving a RAR successfully, it receives a RAR for the last PRACH transmsision with preamble repetitions.  in 38.213 can be mistakenly interpreted as the total power ramp-up from the first to the last random access preamble of the last PRACH transmission. However, based on TS 38.321, higher layer provides to physical layer the total power ramp-up from the first PRACH transmission to the last one, rather than only the last one.  Since the non-zero values of the power ramping step size are multiples of 2 dB, the PUSCH transmission power can be many dB too low with the mistaken interpretation.

	[bookmark: _Ref500774487][bookmark: _Toc20311558][bookmark: _Toc29894814][bookmark: _Toc29899113][bookmark: _Toc29899531][bookmark: _Toc29917268][bookmark: _Toc12021446][bookmark: _Toc26719383][bookmark: _Toc36498142][bookmark: _Ref497117847][bookmark: _Toc45699168][bookmark: _Toc156237175]7.1.1	UE behaviour
< Unchanged parts are omitted >
If the UE receives a random access response message in response to a PRACH transmission or a MsgA transmission on active UL BWP  of carrier  of serving cell  as described in clause 8
-    , where  and
[bookmark: OLE_LINK6]-     is a TPC command value indicated in a random access response grant of the random access response message corresponding to a PRACH transmission according to Type-1 random access procedure, or in a random access response grant of the random access response message corresponding to a MsgA transmission according to Type-2 random access procedure with RAR message(s) for fallbackRAR, on active UL BWP  of carrier  of serving cell , and 
-    [image: ] and  is provided by higher layers and corresponds to the total power ramp-up requested by higher layers from the first to the last random access transmissionpreamble for carrier  in the serving cell ,  is the bandwidth of the PUSCH resource assignment expressed in number of resource blocks for the first PUSCH transmission on active UL BWP of carrier  of serving cell , and  is the power adjustment of first PUSCH transmission on active UL BWP  of carrier  of serving cell .
< Unchanged parts are omitted >



2.3 Correction for time offset in preamble transmission
The following draft CR was proposed in R1-2403007 by ETRI.
	Reason for change:
	Time offset between starting ROs in adjacent RO groups are agreed for both CBRA and CFRA, however, in the current specification, the CBRA supports time offset but not the CFRA. To capture the following agreemnt in RAN1-114, we need to a text revisision of interpreting the time offset.
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.

	Summary of change:
	In Clause 8.1, explicitly state that time offset can be configured for both CBRA and CFRA.

	Consequences if not approved:
	Ambiguous to time offset is applicable for whether or either CBRA and CFRA.

	[bookmark: _Toc161999109]8.1	Random access preamble
*** Unchanged parts are omitted ***
Within a time period, for set(s) of  valid PRACH occasions for a PRACH transmission with  preamble repetitions 
-	the first valid PRACH occasion of the first set is the first valid PRACH occasion 
-	the first valid PRACH occasion of subsequent sets, if any, is determined 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 
where, for each frequency resource index for frequency multiplexed PRACH occasions
-	the first valid PRACH occasion of the first set is the first valid PRACH occasion 
-	the first valid PRACH occasion of subsequent sets, if any,  
-	is after msg1-RepetitionTimeOffsetROGroup consecutive valid PRACH occasions in time from the first valid PRACH occasion of the previous set, where each PRACH occasion is associated with same SS/PBCH block index(es) and each SS/PBCH block index is associated with same preambles, if msg1-RepetitionTimeOffsetROGroup is provided where msg1-RepetitionTimeOffsetROGroup can be applicable for contention based random access procedure and contention-free random access procedure,
-	is after the PRACH occasions for the previous set, if msg1-RepetitionTimeOffsetROGroup is not provided
For a PRACH transmission triggered upon request by higher layers, a value of ra-OccasionList [12, TS 38.331], if csirs-ResourceList is provided, indicates a list of PRACH occasions for the PRACH transmission where the PRACH occasions are associated with the selected CSI-RS index indicated by csi-RS. The indexing of the PRACH occasions indicated by ra-OccasionList is reset per association pattern period.
*** Unchanged parts are omitted ***



2.4 Corrections on time difference between current cell and target cell for handvoer prupose
The following draft CR was proposed in R1-2403340 by Huawei.
	Reason for change:
	In RAN1#116 meeting, the handover problem of UEs using PRACH repetition is discussed. The specification of UE handover is given as 
	For handover purposes to a target cell in paired or unpaired spectrum where the target cell uses L_"max" =4, the UE may assume the absolute value of the time difference between radio frame i in the current cell and radio frame i in the target cell is less than 153600T_"s" if the association pattern period in clause 8.1 of [5, TS 38.213] is not equal to 10 ms.


According to the specification shown above, if the association pattern period is not 10ms e.g. 20ms, the UE may assume the time difference between the current cell and the target cell is less than +/-5ms. The UE can acquire the SFN index based on this assumption before PBCH decoding so that the UE can identify the association pattern period and further perform the PRACH transmission in target cell to reduce the handover latency. If the association pattern period in target cell is 10ms, then because the mapping between SSB and RO in this case is repeated every 10ms and the UE can also perform the PRACH transmission in target cell even without this assumption. However, in the case that the association pattern period is 10ms but the time period for PRACH repetition is not 10ms, without such specified assumption the UE cannot know the SFN index before PBCH decoding. Thus, the UE cannot identify the time period and cannot perform PRACH repetition in target cell.
To confirm such case being supported for R18 PRACH repetition, this CR is necessary.
However, as discussed in RAN1#116 meeting, some companies believed that the handover problem of PRACH repetition above can also be solved by requiring UEs to read the MIB. Therefore, if this CR is not agreeable, then a conclusion below should be made that the UEs are required to read the MIB in the particular handover case of PRACH repetition.
Potential Conclusion:
For R18 PRACH repetition, if the association pattern period is 10ms and the time period for  preamble repetitions in clause 8.1 of [5, TS 38.213] is not equal to 10 ms, the UE is required to read MIB of the target cell when the absolute value of the time difference between radio frame i in the current cell and radio frame i in the target cell is not less than 153600Ts.

	Summary of change:
	If the association pattern period is 10ms but the time period for PRACH repetition is not 10ms, specify that the UE also assumes the time difference between the current cell and the target cell is less than +/-5ms.

	Consequences if not approved:
	Incomplete specification to support PRACH repetition for handover 

	6.3.3.2 Mapping to physical resources
< Unchanged parts are omitted >
For handover purposes to a target cell in paired or unpaired spectrum where the target cell uses  , the UE may assume the absolute value of the time difference between radio frame i in the current cell and radio frame i in the target cell is less than 153600 if the association pattern period in clause 8.1 of [5, TS 38.213] is not equal to 10 ms, or if the association pattern period is 10ms and the time period for  preamble repetitions in clause 8.1 of [5, TS 38.213] is not equal to 10 ms.
< Unchanged parts are omitted >



2.5 PRACH mask
In RAN1 #115 meeting, the following agreement was achieved for PRACH mask [3]:
	Agreement
For multiple PRACH transmissions with indication of PRACH mask index, down-select one of the following options at RAN1#116
· Option 1: UE applies PRACH mask prior to RO group determination. RO group is determined based on the ROs indicated by the PRACH mask index.
· Option 2: UE applies PRACH mask after RO group determination. UE transmits PRACH with preamble repetitions only on a RO group with all the ROs indicated by the mask.
· Option 3: UE applies PRACH mask after RO group determination. UE transmits PRACH with preamble repetitions only on a RO group where at least one the first RO of this RO group is indicated by the mask
· Option 4: UE applies PRACH mask after RO group determination. The PRACH mask index indicates one or multiple RO groups for multiple PRACH transmission.
· Note: this implies the PRACH mask index indicates the RO group index(es) instead of RO index(es). 



However, no consensus was achieved in RAN1 #116. RAN2 has agreed to try to support it and try to converge in this meeting. If no convergence in the end, then the applicability of the PRACH mask in case of PRACH transmission with preamble repetitions will not be supported in Rel-18.
From RAN1 perspective, we need to wait for RAN2’s final decision on PRACH mask. If some consensus can be achieved in RAN2, RAN1 needs then to discuss the corresponding spec. change. To proceed the progress, the following TPs were proposed in R1-2403325 by [Nokia, China Telecom] taking all the four options into account.
Draft TP for Option1
	8.1 Random access preamble
*** Unchanged parts are omitted ***
For a PRACH transmission with  preamble repetitions, a set consists of  valid PRACH occasions consecutive in time and using the same frequency resources. If a UE is provided with a PRACH mask index, the  valid PRACH occasions are indicated by the mask index value and are associated with same one SS/PBCH block index in one or multiple mapping cycles. Otherwise, the  valid PRACH occasions are associated with same one or more SS/PBCH block index(es), and each SS/PBCH block index is associated with same preamble indexes in all valid PRACH occasions within the set. 
< Unchanged parts are omitted >
Within a time period, for set(s) of  valid PRACH occasions for a PRACH transmission with  preamble repetitions, and subject to any indication given by the PRACH mask, if provided to the UE  
-	the first valid PRACH occasion of the first set is the first valid PRACH occasion 
-	the first valid PRACH occasion of subsequent sets, if any, is determined 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 
where, for each frequency resource index for frequency multiplexed PRACH occasions
-	the first valid PRACH occasion of the first set is the first valid PRACH occasion 
-	the first valid PRACH occasion of subsequent sets, if any,  
-	is after TimeOffsetBetweenStartingRO consecutive valid PRACH occasions in time from the first valid PRACH occasion of the previous set, where each PRACH occasion is associated with same SS/PBCH block index(es) and each SS/PBCH block index is associated with same preambles, if TimeOffsetBetweenStartingRO is provided 
-	is after the PRACH occasions for the previous set, if TimeOffsetBetweenStartingRO is not provided

< Unchanged parts are omitted >



Draft TP for Option2
	8.1 Random access preamble
*** Unchanged parts are omitted ***
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. The UE selects for a PRACH transmission with  preamble repetitions a set of  PRACH occasions where each PRACH occasion in the set is indicated by PRACH mask index value for the indicated SS/PBCH block index.
*** Unchanged parts are omitted ***



Draft TP for Option3
	8.1 Random access preamble
*** Unchanged parts are omitted ***
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. The UE selects for a PRACH transmission with  preamble repetitions a set of  PRACH occasions where at least one PRACH occasion of the set is indicated by PRACH mask index value for the indicated SS/PBCH block index in the first available mapping cycle.
*** Unchanged parts are omitted ***



Draft TP for Option3 if only the first valid PRACH occasion of a set is considered
	8.1 Random access preamble
*** Unchanged parts are omitted ***
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. The UE selects for a PRACH transmission with  preamble repetitions a set of  PRACH occasions where the first valid PRACH occasion of the set is indicated by PRACH mask index value for the indicated SS/PBCH block index in the first available mapping cycle.
*** Unchanged parts are omitted ***



Draft TP for Option4
	8.1 Random access preamble
*** Unchanged parts are omitted ***
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. The UE selects for a PRACH transmission with preamble repetitions a set of  PRACH occasions indicated by the PRACH mask index value for the indicated SS/PBCH block index. The indexing of the PRACH occasion sets indicated by the mask index value is reset every 8 PRACH occasion sets or every time period.
*** 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 same one or more SS/PBCH block index(es), and each SS/PBCH block index is associated with same preamble indexes in all valid PRACH occasions within the set.
For a PRACH transmission with  preamble repetitions, the ordering of the PRACH occasion set(s) is
-	First, in increasing order of frequency resource index of the first valid PRACH occasion of the set, for frequency multiplexed PRACH occasions
-	Second, in increasing order of time resource index of the first valid PRACH occasion of the set, for time multiplexed PRACH occasions within a PRACH slot
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 at least one set of valid PRACH occasions for each of the  SS/PBCH block indexes can be determined within the time period for all configured number of preamble repetitions. The set(s) of valid PRACH occasions for each configured number of preamble repetitions repeats every time period.
*** Unchanged parts are omitted ***



In addition, Qualcomm finds that the use of PRACH mask with SI request for Msg-1 repetition needs further clarification on how the mask applies to an RO set, it is preferable to have a uniform procedure governing the application of mask index (including ra-ssb-OccasionMaskIndex and ssb-SharedRO-MaskIndex) for all use cases where Msg-1 repetition is required (SI request, CBRA, and CFRA). Furthermore, it needs to clarify how mask index is to be applied using the mapping cycle description currently in the RAN1 specification (38.213) for PRACH repetitions.
On the prioritization between PRACH mask index and RO group determination, Qualcomm proposes that UE determines the RO groups independent of the PRACH mask index. Whether the existing PRACH mask index applies to RACH repetitions or not can be left to RAN2 to decide.

3. Issues to be discussed
3.1 Correction on PRACH repetitions with less than N symbols gap
The following draft CR was proposed in R1-2402224 by vivo.
	Reason for change:
	In current specification, the UE capability name for indicating whether the UE supports transmitting two PRACH repetitions when a gap between the last symbol of a PRACH repetition in the first slot and the first symbol of a PRACH repetition in the second slot is less than N symbols is not updated. And RAN2 has already agreed the definition of a UE capability prach-Repetition in R2-2401690 for this purpose.

	Summary of change:
	 Replace “capability-XYZ” with “prach-Repetition”.

	Consequences if not approved:
	UE capability name is incorrect in RAN1 specification for indicating whether the UE supports transmitting two PRACH repetitions when a gap between the last symbol of a PRACH repetition in the first slot and the first symbol of a PRACH repetition in the second slot is less than N symbols.

	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
-	does not transmit PRACH and PUSCH/PUCCH/SRS when a 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; for a PRACH transmission with  preamble repetitions, this applies to each preamble repetition
-	for a PRACH transmission with  preamble repetitions, if the UE does not indicate prach-Repetition capability-XYZ, the UE does not transmit a first repetition of the PRACH and a second repetition of the PRACH when a first or last symbol of the first repetition of the PRACH in a first slot is separated by less than  symbols from the last or first symbol, respectively, of the second repetition of the PRACH in a second slot; otherwise, the UE transmits the first repetition of the PRACH and the second repetition of the PRACH
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].
*** Unchanged parts are omitted ***



Companies please provide your comments on the above draft CR.
	Companies
	Comments

	vivo  
	The update is straight forward.
Just to provide some additional information, in the latest version of 38.306 v18.1.0 now available, the parameter “prach-Repetition” is officially specified, it should be safe to use this parameter in 38.213.
	prach-Repetition-r18
Indicates whether the UE supports transmitting two PRACH repetitions when a gap between the last symbol of a PRACH repetition in the first slot and the first symbol of a PRACH repetition in the second slot is less than N symbols, where N=2 for μ=0 or μ=1, N=4 for μ=2 or μ=3, N=16 for μ=5, N=32 for μ=6, and μ is the SCS configuration for the UL BWP with the PRACH.
A UE supporting this feature shall also indicate support of prach-CoverageEnh-r18.




	New H3C
	OK

	ETRI
	Support the change.

	LG
	OK

	Ericsson
	Fine

	ZTE
	Support

	Intel
	Can be part of alignment CR.  

	Xiaomi
	Support.

	Panasonic
	We are fine with the change.

	DOCOMO
	Fine with the draft CR.

	Spreadtrum
	Support.

	Apple
	ok

	NEC
	Support this

	Sharp
	Fine with the proposal.

	Samsung
	Ok as alignment CR.



3.2 Correction on total power ramp-up for multiple PRACH transmissions
The following draft CR was proposed in R1-2403154 by Ericsson.
	Reason for change:
	TS 38.213 specifies that if the UE receives a random access response message in response to a PRACH transmission or a MsgA transmission, it applies  to the following PUSCH transmission, which is provided by higher layers and corresponds to the total power ramp-up from the first to the last random access preamble. With single PRACH transmission, it means the total power ramp-up from the first PRACH transmission to the last one.

It relates to the following definition in TS 38.321 v18.1.0.
4>	apply the following actions for the Serving Cell where the Random Access Preamble was transmitted:
5>	process the received Timing Advance Command (see clause 5.2);
5>	indicate the preambleReceivedTargetPower and the amount of power ramping applied to the latest Random Access Preamble transmission to lower layers (i.e. (PREAMBLE_POWER_RAMPING_COUNTER – 1) × PREAMBLE_POWER_RAMPING_STEP);

In NR Rel-18, for 4-step random access, a PRACH transmission can consist of  preamble repetitions as specified in Section 8.1 in 38.213. If the UE receives a random access response message in response to a PRACH transmission, one interpretation of from the first to the last random access preamble can be from the first to the last preamble repetition of the Rel-18 PRACH transmission. Therefore, the total power ramp-up corresponds to only one RACH attempt, rather than all previous RACH attempts.

	Summary of change:
	Change ‘from the first to the last random access preamble’ to ‘from the first to the last random access transmission’.

	Consequences if not approved:
	After a UE transmits Rel-18 PRACH transmission with preamble repetitions for several times without receiving a RAR successfully, it receives a RAR for the last PRACH transmsision with preamble repetitions.  in 38.213 can be mistakenly interpreted as the total power ramp-up from the first to the last random access preamble of the last PRACH transmission. However, based on TS 38.321, higher layer provides to physical layer the total power ramp-up from the first PRACH transmission to the last one, rather than only the last one.  Since the non-zero values of the power ramping step size are multiples of 2 dB, the PUSCH transmission power can be many dB too low with the mistaken interpretation.

	7.1.1	UE behaviour
< Unchanged parts are omitted >
If the UE receives a random access response message in response to a PRACH transmission or a MsgA transmission on active UL BWP  of carrier  of serving cell  as described in clause 8
-    , where  and
-     is a TPC command value indicated in a random access response grant of the random access response message corresponding to a PRACH transmission according to Type-1 random access procedure, or in a random access response grant of the random access response message corresponding to a MsgA transmission according to Type-2 random access procedure with RAR message(s) for fallbackRAR, on active UL BWP  of carrier  of serving cell , and 
-    [image: ] and  is provided by higher layers and corresponds to the total power ramp-up requested by higher layers from the first to the last random access transmissionpreamble for carrier  in the serving cell ,  is the bandwidth of the PUSCH resource assignment expressed in number of resource blocks for the first PUSCH transmission on active UL BWP of carrier  of serving cell , and  is the power adjustment of first PUSCH transmission on active UL BWP  of carrier  of serving cell .
< Unchanged parts are omitted >



FL comment: From FL’s understanding, it seems there is no ambiguity cause it says “ is provided by higher layers and corresponds to the total power ramp-up”, and power ramping within a RACH attempt is not supported for PRACH repetitions.

Companies please provide your comments on the above draft CR.
	Companies
	Comments

	vivo  
	PRACH power ramping step and whether PRACH power is ramped when repeated in one attempt is clear in MAC specification. 
In the RAN1 text considered by this CR, “total power ramp-up requested by higher layers from the first to the last random access preamble” is just a description of total power ramping the UE already have before the coming UL PUSCH transmission, no matter whether UE performed PRACH repetition or not.
Therefore, this CR seems not necessary. 

	New H3C
	OK with FL assessment

	ETRI
	We tend to agree with feature lead’s interpretation.

	LG
	Agree with FL’s assessment.

	Ericsson
	@vivo, for legacy single PRACH transmission, there is no ambiguity. While with Rel-18 multiple PRACH transmissions, from the sentence in 38.213, it is not clear the total power ramp-up value provided by higher layers corresponds to the preamble repetitions of one, multiple, or all PRACH transmissions. The CR tries to align with 38.321 and indicate that it refers to those from the first preamble of the first PRACH transmission to the last preamble of the last PRACH transmission. 

	ZTE
	We agree with the FL that no ambiguity is caused.

	Intel
	Agree with FL assessment and the CR seems not essential. 

	Xiaomi
	OK. It seems clearer with this CR.

	Panasonic
	We share same understanding with FL.

	FL
	Thanks for companies’ comments.
Notice that in the main bullet, it says “in response to a PRACH transmission or a MsgA transmission”, and in the sub-bullet, Regarding the , it says “provided by higher layers and corresponds to the total power ramp-up requested by higher layers from the first to the last random access preamble for carrier  in the serving cell ”.
Thus, just from RAN1 perspective, “from the first to the last random access preamble” “in response to a PRACH transmission”, may cause the understanding that the total power ramp-up is from the first to the last RA preamble within a RACH attempt for PRACH repetitions (although we know power ramping within a RACH attempt is not supported for PRACH repetitions). Although it is clear in 38.321, the current description seems not that clear just from 38.213 perspective.
Thus, FL provides the following modification, company can further check if it is acceptable/necessary:
< Unchanged parts are omitted >
 is provided by higher layers and corresponds to the total power ramp-up requested by higher layers [11, TS 38.321] from the first to the last random access preamble for carrier  in the serving cell ,  is the bandwidth of the PUSCH resource assignment expressed in number of resource blocks for the first PUSCH transmission on active UL BWP of carrier  of serving cell , and  is the power adjustment of first PUSCH transmission on active UL BWP  of carrier  of serving cell .

	DOCOMO 
	Agree with FL’s assessment and we are fine with the change provided by the FL.

	Spreadtrum
	Support with FL modification.

	Apple
	OK with FL’s revision.

	NEC
	OK with Fl’s revision

	Sharp
	We are OK with the FL modification to avoid the misunderstanding.

	LG
	OK with FL’s revision.

	Samsung
	We are fine with FL’s version or even no change. 



3.3 Correction for time offset in preamble transmission
The following draft CR was proposed in R1-2403007 by ETRI.
	Reason for change:
	Time offset between starting ROs in adjacent RO groups are agreed for both CBRA and CFRA, however, in the current specification, the CBRA supports time offset but not the CFRA. To capture the following agreemnt in RAN1-114, we need to a text revisision of interpreting the time offset.
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.

	Summary of change:
	In Clause 8.1, explicitly state that time offset can be configured for both CBRA and CFRA.

	Consequences if not approved:
	Ambiguous to time offset is applicable for whether or either CBRA and CFRA.

	8.1	Random access preamble
*** Unchanged parts are omitted ***
Within a time period, for set(s) of  valid PRACH occasions for a PRACH transmission with  preamble repetitions 
-	the first valid PRACH occasion of the first set is the first valid PRACH occasion 
-	the first valid PRACH occasion of subsequent sets, if any, is determined 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 
where, for each frequency resource index for frequency multiplexed PRACH occasions
-	the first valid PRACH occasion of the first set is the first valid PRACH occasion 
-	the first valid PRACH occasion of subsequent sets, if any,  
-	is after msg1-RepetitionTimeOffsetROGroup consecutive valid PRACH occasions in time from the first valid PRACH occasion of the previous set, where each PRACH occasion is associated with same SS/PBCH block index(es) and each SS/PBCH block index is associated with same preambles, if msg1-RepetitionTimeOffsetROGroup is provided where msg1-RepetitionTimeOffsetROGroup can be applicable for contention based random access procedure and contention-free random access procedure,
-	is after the PRACH occasions for the previous set, if msg1-RepetitionTimeOffsetROGroup is not provided
For a PRACH transmission triggered upon request by higher layers, a value of ra-OccasionList [12, TS 38.331], if csirs-ResourceList is provided, indicates a list of PRACH occasions for the PRACH transmission where the PRACH occasions are associated with the selected CSI-RS index indicated by csi-RS. The indexing of the PRACH occasions indicated by ra-OccasionList is reset per association pattern period.
*** Unchanged parts are omitted ***



FL comment: From FL’s understanding, the above draft CR is not needed.

Companies please provide your comments on the above draft CR.
	Companies
	Comments

	vivo  
	Agree with FL’s assessment. 
According to our understanding, if needed, it should be up to RAN2 to discuss whether msg1-RepetitionTimeOffsetROGroup can be applied in CFRA for PRACH repetition. There’s no need to change RAN1 specification.

	New H3C
	Agree with FL’s assessment. 

	ETRI
	We would like to clarify that a time offset can be applicable for both CFRA and CBRA at least RAN1 perspective. Then, we have to check whether this feature is actually supported or not according to current specifications including RAN1 and RAN2 specifications. We prefer not to exclude CFRA with time offset implicitly.

	LG
	Agree with FL’s assessment.

	Ericsson
	[bookmark: OLE_LINK9]From the structure of msg1-RepetitionTimeOffsetROGroup in 38.331, it applies to both CBRA and CFRA.

	ZTE
	Agree with FL’s assessment.

	Intel
	Agree with FL’s assessment.

	Xiaomi
	The multiple PRACH resource determination for CFRA was discussed in RAN2. In our view, if needed, it can be up to RAN2 whether the time offset between two different RO groups is also applicable for CFRA.

	Panasonic
	We share same understanding with FL.

	DOCOMO
	Agree with FL’s assessment.

	Spreadtrum
	Agree with FL’s assessment.

	Apple
	Agree with FL’s assessment.

	NEC
	Agree with FL’s assessment.

	Sharp
	Agree with FL’s assessment.

	Samsung
	We agree FL’s comment.
One more thing, we are not sure how this offset will impact CFRA, e.g., the RO set for CFRA is explicitly indicated by gNB, why this offset will matter? 



3.4 Corrections on time difference between current cell and target cell for handvoer prupose
The following draft CR was proposed in R1-2403340 by Huawei.
	Reason for change:
	In RAN1#116 meeting, the handover problem of UEs using PRACH repetition is discussed. The specification of UE handover is given as 
	For handover purposes to a target cell in paired or unpaired spectrum where the target cell uses L_"max" =4, the UE may assume the absolute value of the time difference between radio frame i in the current cell and radio frame i in the target cell is less than 153600T_"s" if the association pattern period in clause 8.1 of [5, TS 38.213] is not equal to 10 ms.


According to the specification shown above, if the association pattern period is not 10ms e.g. 20ms, the UE may assume the time difference between the current cell and the target cell is less than +/-5ms. The UE can acquire the SFN index based on this assumption before PBCH decoding so that the UE can identify the association pattern period and further perform the PRACH transmission in target cell to reduce the handover latency. If the association pattern period in target cell is 10ms, then because the mapping between SSB and RO in this case is repeated every 10ms and the UE can also perform the PRACH transmission in target cell even without this assumption. However, in the case that the association pattern period is 10ms but the time period for PRACH repetition is not 10ms, without such specified assumption the UE cannot know the SFN index before PBCH decoding. Thus, the UE cannot identify the time period and cannot perform PRACH repetition in target cell.
To confirm such case being supported for R18 PRACH repetition, this CR is necessary.
However, as discussed in RAN1#116 meeting, some companies believed that the handover problem of PRACH repetition above can also be solved by requiring UEs to read the MIB. Therefore, if this CR is not agreeable, then a conclusion below should be made that the UEs are required to read the MIB in the particular handover case of PRACH repetition.
Potential Conclusion:
For R18 PRACH repetition, if the association pattern period is 10ms and the time period for  preamble repetitions in clause 8.1 of [5, TS 38.213] is not equal to 10 ms, the UE is required to read MIB of the target cell when the absolute value of the time difference between radio frame i in the current cell and radio frame i in the target cell is not less than 153600Ts.

	Summary of change:
	If the association pattern period is 10ms but the time period for PRACH repetition is not 10ms, specify that the UE also assumes the time difference between the current cell and the target cell is less than +/-5ms.

	Consequences if not approved:
	Incomplete specification to support PRACH repetition for handover 

	6.3.3.2 Mapping to physical resources
< Unchanged parts are omitted >
For handover purposes to a target cell in paired or unpaired spectrum where the target cell uses  , the UE may assume the absolute value of the time difference between radio frame i in the current cell and radio frame i in the target cell is less than 153600 if the association pattern period in clause 8.1 of [5, TS 38.213] is not equal to 10 ms, or if the association pattern period is 10ms and the time period for  preamble repetitions in clause 8.1 of [5, TS 38.213] is not equal to 10 ms.
< Unchanged parts are omitted >



FL comment: In RAN1 #116 meeting, we spent a lot of time discussing the above issue and no consensus was achieved. Just want to check if company changes the position.

Companies please provide your comments on the above draft CR.
	Companies
	Comments

	vivo  
	In our understanding, in current spec., it means it's up to UE to decide whether to read MIB in the concerned case, although normally UE has to read MIB.
Therefore, a conclusion seems not necessary either.

	ETRI
	We agree with the feature lead’s observation.

	LG
	We agree with FL’s comment. 

	Ericsson
	No change of our view from RAN1#116

	ZTE
	The same view with other companies.

	Intel
	Agree with FL’s assessment.

	Xiaomi
	Share the same view as other companies that this CR is not necessary. 

	DOCOMO
	Agree with FL’s assessment.

	Spreadtrum
	We think this CR is not necessary.

	Apple
	According to 38.331, it’s up to UE whether to read the MIB during the handover. The clarification seems not needed.
[image: ]

	Apple
	Agree with FL’s assessment.

	Samsung
	Agree with FL’s assessment.



3.5 PRACH mask
As point out by companies, further clarification is needed for PRACH mask related operation as follows:
· TS 38.321
	1>	if the Random Access procedure was initiated for SI request (as specified in TS 38.331 [5]); and
1>	if ra-AssociationPeriodIndex and si-RequestPeriod are configured:
2>	determine the next available PRACH occasion from the PRACH occasions corresponding to the selected SSB in the association period given by ra-AssociationPeriodIndex in the si-RequestPeriod permitted by the restrictions given by the ra-ssb-OccasionMaskIndex if configured (the MAC entity shall select a PRACH occasion randomly with equal probability amongst the consecutive PRACH occasions according to clause 8.1 of TS 38.213 [6] corresponding to the selected SSB).
1>	else if an SSB is selected above:
2>	if the set of Random Access resources associated with Msg1 repetition is selected for this Random Access procedure:
3>	determine the next available set of PRACH occasions (as specified in TS 38.213 [6]) for the Msg1 repetition number applicable for this Random Access procedure corresponding to the selected SSB, permitted by the restrictions given by the ra-ssb-OccasionMaskIndex if configured, or ssb-SharedRO-MaskIndex if configured (the MAC entity shall select a set of PRACH occasions randomly with equal probability amongst the consecutive PRACH occasions according to clause 8.1 of TS 38.213 [6] regardless the FR2 UL gap, corresponding to the selected SSB and selected Msg1 repetition number for this Random Access procedure; the MAC entity may take into account the possible occurrence of measurement gaps and MUSIM gaps when determining the next available set of PRACH occasions corresponding to the selected SSB).



· TS 38.213
	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. 



FL comment: FL suggests postponing the discussion in RAN1 until RAN2 has some conclusion on PRACH mask index. Companies can provide your suggestions or comments, if any.
	Companies
	Comments

	vivo  
	Fine with FL’s proposal. 
We can come back to the CR discussion on this issue in May meeting if RAN2 can finish the work before that.

	New H3C
	OK with FL proposal

	ETRI
	Agree with the suggestion.

	LG
	Agree with the FL comment.

	Ericsson
	Agree with FL.

	ZTE
	Agree with FL.

	Intel
	Agree with FL’s assessment.

	Xiaomi
	Share the same view as FL. Besides, as pointed by Nokia in their contribution, the above specification in TS 38.213 should be changed accordingly for any of the 4 options listed by RAN1 in previous meetings.  

	Panasonic
	Agree with FL.

	DOCOMO
	Agree with FL’s suggestion.

	Spreadtrum
	Agree with FL suggestion.

	Apple
	Agree with FL’s suggestion.

	Apple
	Agree with FL’s assessment.

	Sharp
	OK with the FL proposal.

	Samsung 
	Agree with FL’s assessment.



4. Proposals for Tues. online discussion
Proposal 1
Draft CR in R1-2403545 is endorsed.

Related TP for information:
	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
-	does not transmit PRACH and PUSCH/PUCCH/SRS when a 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; for a PRACH transmission with  preamble repetitions, this applies to each preamble repetition
-	for a PRACH transmission with  preamble repetitions, if the UE does not indicate prach-Repetition capability-XYZ, the UE does not transmit a first repetition of the PRACH and a second repetition of the PRACH when a first or last symbol of the first repetition of the PRACH in a first slot is separated by less than  symbols from the last or first symbol, respectively, of the second repetition of the PRACH in a second slot; otherwise, the UE transmits the first repetition of the PRACH and the second repetition of the PRACH
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].
*** Unchanged parts are omitted ***



Proposal 2
Draft CR in R1-2403549 is endorsed.

Related TP for information:
	[bookmark: _Ref491452917][bookmark: _Toc12021462][bookmark: _Toc20311574][bookmark: _Toc26719399][bookmark: _Toc29894830][bookmark: _Toc29899129][bookmark: _Toc29899547][bookmark: _Toc29917284][bookmark: _Toc36498158][bookmark: _Toc45699184]7.1.1	UE behaviour
*** Unchanged parts are omitted ***
If the UE receives a random access response message in response to a PRACH transmission or a MsgA transmission on active UL BWP  of carrier  of serving cell  as described in clause 8
-    , where  and
-     is a TPC command value indicated in a random access response grant of the random access response message corresponding to a PRACH transmission according to Type-1 random access procedure, or in a random access response grant of the random access response message corresponding to a MsgA transmission according to Type-2 random access procedure with RAR message(s) for fallbackRAR, on active UL BWP  of carrier  of serving cell , and 
-    [image: ] and  is provided by higher layers and corresponds to the total power ramp-up requested by higher layers [11, TS 38.321] from the first to the last random access preamble for carrier  in the serving cell ,  is the bandwidth of the PUSCH resource assignment expressed in number of resource blocks for the first PUSCH transmission on active UL BWP of carrier  of serving cell , and  is the power adjustment of first PUSCH transmission on active UL BWP  of carrier  of serving cell .
*** Unchanged parts are omitted ***



5. FL suggestions
5.1 Time offset of RO group for CFRA
As pointed out in ETRI’s contribution [R1-2403008], for CFRA, there is no related time offset configuration in RACH-ConfigDedicated. Although from RAN1 spec. perspective, time offset can be applied to both CBRA and CFRA (no RAN1 spec. change is needed). But after FL discuss with some companies, for RAN2, spec, it seems there may be an issue for the time offset configuration for CFRA. Follows are some observations:
Observation 1: msg1-RepetitionTimeOffsetROGroup-r18 is only configured in FeatureCombinationPreambles.
[image: 文本, 信件

描述已自动生成]
Observation 2: FeatureCombinationPreambles is configured in RACH-ConfigCommon, while not configured in RACH-ConfigDedicate.
Observation 3: For CFRA, RACH-ConfigDedicate can configure a separate rach-ConfigGeneric, where a different PRACH configuration index can be used. If occasions in CFRA is absent, then the UE uses the RA occasions configured in RACH-ConfigCommon in the first active UL BWP, then it seems the time offset can be applied. If occasions in CFRA is not absent, then it seems the time offset cannot be applied.
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Thus, FL encourage companies to further check if there is some issue to apply time offset for CFRA and consider the following two things:
1. Whether time offset can be applied to CFRA if occasions is not absent? Whether it is needed to configure time offset for RACH-ConfigDedicate?
2. Based on the outcome on the 1st issue, an LS to RAN2 may be needed.

5.2 PRACH mask related spec. change in TS 38.213
According to the following RAN2 agreement, PRACH mask is not supported for PRACH repetitions in Rel-18. And an LS may be sent to RAN1 to inform RAN1 the conclusion.
	PRACH mask configuration is not supported for MSG1 based repetition in Rel-18.



For current TS 38.213, the PRACH mask index is used without limitation on legacy single PRACH transmission. Thus, companies can further check if there will be some issue, if so, corresponding CR is needed.

6. Agreements at RAN1#116
Agreement
Replace TimeOffsetBetweenStartingRO in TS 38.213 by msg1-RepetitionTimeOffsetROGroup to align the RRC parameter name.

Agreement
Adopt the following TP to Section 8.1, TS 38.213.
	Reasons for changes: Based on the existing agreement, the dropping rule of single PRACH transmission in existing spec. is extended to each actual PRACH transmission within multiple PRACH transmissions.
Summary of change: Dropping rule of single PRACH is extended to multiple PRACH transmissions.
Consequences if not approved: It may be not clear when applying existing dropping rule of single PRACH transmission to multiple PRACH transmissions.
< Start of TP >
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, 
-	does not transmit PRACH and PUSCH/PUCCH/SRS when a 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. For a PRACH transmission with  preamble repetitions, this applies to each preamble repetition,
-	for a PRACH transmission with  preamble repetitions, if the UE does not indicate capability-XYZ, the UE does not transmit a first repetition of the PRACH and a second repetition of the PRACH when a first or last symbol of the first repetition of the PRACH in a first slot is separated by less than  symbols from the last or first symbol, respectively, of the second  repetition of the PRACH in a second slot; otherwise, the UE transmits the first repetition of the PRACH and the second repetition of the PRACH
*** Unchanged parts are omitted ***



Agreement
For multiple PRACH transmissions,
· Layer 1 notifies higher layers to suspend the corresponding power ramping counter when PRACH transmission in all of PRACH occasions are dropped.
· Layer 1 may notify higher layers to suspend the corresponding power ramping counter when PRACH transmission in any of PRACH occasions, but not all, is dropped or when PRACH transmission in any of PRACH occasions is with reduced transmit power.
7. Agreements at RAN1#115
Agreement
The candidate values of TimeOffsetBetweenStartingRO-r18 are updated as
· {16, [32]}, for RO groups for 8 repetitions
· {8, 16, [32]}, for RO groups for 4 repetitions
· {4, 8, [16, 32]}, for RO groups for 2 repetitions

Agreement
Proposed TP #1-1 in section 4 of R1-2312272 is endorsed.

Agreement
Draft TP #1-5 in section 5 of R1-2312273 is endorsed.
Note: this agreement is superseded by the next agreement below.

Agreement
The following agreement in RAN1 #115 is updated as: Draft TP #1-5-1 in Section 6 of R1-2312633 is endorsed with the following revision:
-  for each frequency resource index for frequency multiplexed PRACH occasions
-  the first valid PRACH occasion of the first set is the first valid PRACH occasion

	Agreement
Draft TP #1-5 in section 5 of R1-2312273 is endorsed.



Conclusion
A set is not determined if the number of valid PRACH occasions after a first valid PRACH occasion is less than -1.

Agreement
The TP below is endorsed in principle for TS 38.213 and an additional new UE capability is introduced for the UE behaviour introduced by this TP.
Note1: editor can provide revisions for the TP below to avoid impacts on any feature other than Rel-18 PRACH repetitions.
	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 and a UE may not transmit PRACH and PUSCH/PUCCH/SRS/PRACH 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/PRACH 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, this applies to each preamble repetition.
*** Unchanged parts are omitted ***


Reasons for changes: Based on the existing agreement, the dropping rule of single PRACH transmission in existing spec. is reused for multiple PRACH transmissions. Further clarification is needed in the spec.

Summary of change: Dropping rule of single PRACH is extended to multiple PRACH transmissions.
Consequences if not approved: It may be not clear when applying existing dropping rule of single PRACH transmission to multiple PRACH transmissions.

Conclusion
Within a time period, the first valid PRACH occasion of the first set for a PRACH transmission with  preamble repetitions, where each PRACH occasion within the set(s) is associated with the same one or multiple SSB index(es) and each same SSB index is associated with the same preambles, is the valid PRACH occasion at the earliest time instance, and with the lowest frequency resource index for frequency multiplexed PRACH occasions.

Agreement
For PRACH transmissions with preamble repetitions, a transmission occasion refers to a PRACH occasion.
Note: how to capture this in the spec. is up to the editor.

Conclusion
No further discussion of additional rule for the determination of number of PRACH transmissions in RAN1 in Rel-18.

Agreement
For multiple PRACH transmissions, down-select one of the following options at RAN1#116:
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.
· Layer 1 may notify higher layers to suspend the corresponding power ramping counter when PRACH transmission in any of PRACH occasions are dropped or with reduced transmit power.
Option 1a:
· Layer 1 notifies higher layers to suspend the corresponding power ramping counter when PRACH transmission in all of PRACH occasions are dropped.
· Layer 1 may notify higher layers to suspend the corresponding power ramping counter when PRACH transmission on part of PRACH occasions are dropped or when PRACH transmission in any of PRACH occasions is with reduced transmit power.
Option 2:
· Layer 1 may notify higher layers to suspend the corresponding power ramping counter when PRACH transmission in at least one PRACH occasion is dropped or with reduced transmit power.
Note: this implies it’s up to UE implementation.
Option 2a:
· Layer 1 may notify higher layers to suspend the corresponding power ramping counter when PRACH transmission in at least one PRACH occasion is with reduced transmit power.
· Layer 1 notifies higher layers to suspend the corresponding power ramping counter when PRACH transmission in at least one PRACH occasion is dropped.
Option 3:
· Layer 1 notifies higher layers to suspend the corresponding power ramping counter when PRACH transmission in all of PRACH occasions are dropped.
· Layer 1 may notify higher layers to suspend the corresponding power ramping counter when PRACH transmission in all of PRACH occasions are with reduced transmit power.
Note: whether any of the above options have specification impact is a separate discussion.

Agreement
For multiple PRACH transmissions with indication of PRACH mask index, down-select one of the following options at RAN1#116
· Option 1: UE applies PRACH mask prior to RO group determination. RO group is determined based on the ROs indicated by the PRACH mask index.
· Option 2: UE applies PRACH mask after RO group determination. UE transmits PRACH with preamble repetitions only on a RO group with all the ROs indicated by the mask.
· Option 3: UE applies PRACH mask after RO group determination. UE transmits PRACH with preamble repetitions only on a RO group where at least one the first RO of this RO group is indicated by the mask
· Option 4: UE applies PRACH mask after RO group determination. The PRACH mask index indicates one or multiple RO groups for multiple PRACH transmission.
· Note: this implies the PRACH mask index indicates the RO group index(es) instead of RO index(es). 
8. Agreements at RAN1#114bis
Agreement
· TimeOffsetBetweenStartingRO-r18 is configured separately for each configured number of multiple PRACH.

Agreement
· 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 preamble repetitions for a PRACH transmission
	{2, 4, 8}
	
	



Agreement
· 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 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 the same Tx spatial filter in case of  preamble repetitions.
< Unchanged text omitted >



Agreement
Adopt the TP to Section 8.1, TS 38.213 exactly same as the FL proposal 1-6 proposed in R1-2310304 by adding parenthesis to the s of sets of “sets of valid PRACH”.

Agreement
· Adopt the following TP to Section 8.1, 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 ***



Agreement
The candidate value of TimeOffsetBetweenStartingRO-r18 is proposed as below
· {16, [32]}, for RO groups for 8 repetitions
· {8, 16, [32]}, for RO groups for 4 repetitions
· {4, 8, [16, 32]}, for RO groups for 2 repetitions

Agreement
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.

Agreement
· 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 
-	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 ***


Note: the empty parts in the TP are deleted equations.

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.

For the editors:
The above endorsed text proposals to 38.213 are also collected in R1-2310486. Please consider them in the next specification revision.
9. 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.
10. 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
11. 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

12. 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.
13. 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.
14. 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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NOTE 1: The UE should perform the reconfiguration with sync as soon as possible following the reception of the
RRC message triggering the reconfiguration with sync, which could be before confirming successful
reception (HARQ and ARQ) of this message.
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occasions
RA occasions for contention free random access. If the field is absent, the UE uses the RA occasions configured in RACH-ConfigCommon in the first active UL BWP.
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- ASN1START
— TAG-RACH-CONFIGGENERIC-START

Tsg) 2
msgl-FrequencyStart

RACH-ConfigGeneric information element

one, two, four, ei 1,
INTEGER (0..maxNrofPhysicalRespurceBlocks-1),

zeroCorrelationZoneConfig INTEGER(0..15),

preambleReceivedTargetPower INTEGER (-202..-60),

preambleTransMax ENUMERATED {n3, n4, nS5, né, n7, n8, nld, n20, nS0, nl00, n200},
powerRampingStep ENUMERATED {dB0, dB2, dB4, dB6},

ra-ResponseWindow ENUMERATED {sll, sl2, sl4, sl18, sl10, sl20, sl40, slg0},

i’

prach-ConfigurationPeriodScaling-IAB-rlé ENUMERATED {scfl,scf2,scf4,scis,scflé,scf32, scfed} OPTIONAL,
prach-ConfigurationFrameOffset-IAB-rlé INTEGER (0..€3) OPTIONAL,
prach-ConfigurationSOffset-IAB-rlé INTEGER (0..39) OPTIONAL,
ra-ResponseWindow-v1610 ENUMERATED { s160, s1160} OPTIONAL,
prach-ConfigurationIndex-v1610 INTEGER (256..262) OPTIONAL

11,
{8
ra-ResponseWindow-v1700

}
—-- TAG-RACH-CONFIGGENERIC-STOP

— ASN1STOP

ENUMERATED {s1240, s1320, s16€40, s1960, s11280, s11920, s12560} OPTIONAL

-- Need R
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