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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 on remaining issues for PRACH coverage enhancements.
2. Summary of contributions
2.1 Power ramping counter
In RAN1 #115 meeting, the following agreement was achieved for power ramping counter [3]:
	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.



Based on the contributions, companies’ views are summarized as follows:
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.
Support: TCL, OPPO, Apple
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.
Support: New H3C, NEC, Samsung, Panasonic, Ericsson, NTT DOCOMO, LG
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.
Support: China Telecom, Sharp, MediaTek, Qualcomm
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.
Support: vivo, Xiaomi, Nokia, NSB
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.
Support: Spreadtrum, ZTE, Intel, CATT, ETRI

[Huawei, HiSilicon] a PRACH in a transmission occasion means one PRACH occasions out of multiple PRACH occasions in case of PRACH repetition. Therefore, if a PRACH repetition is not transmitted, then the counter is suspended. If a PRACH repetition is transmitted with reduced power, then the counter may be suspended. There is no spec impact.
As a conclusion, for multiple PRACH transmissions with the same Tx beam, if a PRACH in a transmission occasion is not transmitted, then the power ramping counter is suspended. If a PRACH in a transmission occasion is transmitted with reduced power, then the counter may be suspended.
•	Note: there is no spec impact.

[vivo] proposes the following TP to TS 38.213.
	Reason for change：It’s not specified in current specification on whether to suspend power ramping counter when PRACH transmission with repetition in some PRACH occasions are dropped or with reduced transmit power.
Summary of change: Specify in 38.213 that 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.
In addition, layer 1 notifies higher layers to suspend the corresponding power ramping counter when PRACH transmission in at least one PRACH occasion is dropped.
Consequences if not approved: The transmission power ramping of PRACH repetitions is not clear.
< Start of TP >
7.4	Physical random access channel
*** Unchanged parts are omitted ***
If prior to a PRACH retransmission, a UE changes the spatial domain transmission filter, Layer 1 notifies higher layers to suspend the power ramping counter as described in [11, TS 38.321].
If due to power allocation to PUSCH/PUCCH/PRACH/SRS transmissions as described in clause 7.5, or due to power allocation in EN-DC or NE-DC or NR-DC operation, or due to slot format determination as described in clause 11.1, or due to the PUSCH/PUCCH/PRACH/SRS transmission occasions are in the same slot or the gap between a PRACH transmission and PUSCH/PUCCH/SRS transmission is small as described in clause 8.1, or due to DAPS operation as described in clause 15, or due to HD-UE operation in paired spectrum as described in clause 17.2, the UE does not transmit a PRACH in a transmission occasion, Layer 1 notifies higher layers to suspend the corresponding power ramping counter. If due to power allocation to PUSCH/PUCCH/PRACH/SRS transmissions as described in clause 7.5, or due to power allocation in EN-DC or NE-DC or NR-DC operation, the UE transmits a PRACH with reduced power in a transmission occasion, Layer 1 may notify higher layers to suspend the corresponding power ramping counter. For a PRACH transmission with  preamble repetitions, if the UE transmits the PRACH in at least one of the PRACH occasions with reduced transmit power, Layer 1 may notify higher layers to suspend the corresponding power ramping counter. For a PRACH transmission with  preamble repetitions, if the UE does not transmit the PRACH in at least one of the PRACH occasions, Layer 1 notifies higher layers to suspend the corresponding power ramping counter.
*** Unchanged parts are omitted ***



[Samsung] proposes the following TP to TS 38.213.
	Reason for change: Introduce power ramping suspension for multiple PRACH transmission. 
Summary of change: Description of the power ramping suspension for multiple PRACH transmission.
Consequences if not approved: The power ramping suspension for multiple PRACH transmission is not missing in TS 38.213.
< Start of TP >
7.4	Physical random access channel
*** Unchanged parts are omitted ***
If due to power allocation to PUSCH/PUCCH/PRACH/SRS transmissions as described in clause 7.5, or due to power allocation in EN-DC or NE-DC or NR-DC operation, or due to slot format determination as described in clause 11.1, or due to the PUSCH/PUCCH/PRACH/SRS transmission occasions are in the same slot or the gap between a PRACH transmission and PUSCH/PUCCH/SRS transmission is small as described in clause 8.1, or due to DAPS operation as described in clause 15, or due to HD-UE operation in paired spectrum as described in clause 17.2, the UE does not transmit a PRACH in a transmission occasion or the UE does not transmit any of the  preamble repetitions when applicable, Layer 1 notifies higher layers to suspend the corresponding power ramping counter. If UE transmits part of the  preamble repetitions when applicable, or Iif due to power allocation to PUSCH/PUCCH/PRACH/SRS transmissions as described in clause 7.5, or due to power allocation in EN-DC or NE-DC or NR-DC operation, the UE transmits a PRACH with reduced power in a transmission occasion, Layer 1 may notify higher layers to suspend the corresponding power ramping counter.
*** Unchanged parts are omitted ***



[LG] proposes the following TP to TS 38.213.
	7.4	Physical random access channel
*** Unchanged parts are omitted ***
[bookmark: _Hlk158718510]If due to power allocation to PUSCH/PUCCH/PRACH/SRS transmissions as described in clause 7.5, or due to power allocation in EN-DC or NE-DC or NR-DC operation, or due to slot format determination as described in clause 11.1, or due to the PUSCH/PUCCH/PRACH/SRS transmission occasions are in the same slot or the gap between a PRACH transmission and PUSCH/PUCCH/SRS transmission is small as described in clause 8.1, or due to DAPS operation as described in clause 15, or due to HD-UE operation in paired spectrum as described in clause 17.2, the UE does not transmit a PRACH in a transmission occasion or the UE does not transmit all of PRACHs in  transmission occasions for a PRACH transmission with  preamble repetitions, Layer 1 notifies higher layers to suspend the corresponding power ramping counter. If due to power allocation to PUSCH/PUCCH/PRACH/SRS transmissions as described in clause 7.5, or due to power allocation in EN-DC or NE-DC or NR-DC operation, the UE transmits a PRACH with reduced power in a transmission occasion or the UE does not transmit any of PRACHs in  transmission occasions or the UE transmits any of PRACHs with reduced power in  transmission occasions, Layer 1 may notify higher layers to suspend the corresponding power ramping counter.
*** Unchanged parts are omitted ***



[ZTE] proposes the following TP to TS 38.213.
	7.4	Physical random access channel
*** Unchanged parts are omitted ***
[bookmark: OLE_LINK2]If due to power allocation to PUSCH/PUCCH/PRACH/SRS transmissions as described in clause 7.5, or due to power allocation in EN-DC or NE-DC or NR-DC operation, or due to slot format determination as described in clause 11.1, or due to the PUSCH/PUCCH/PRACH/SRS transmission occasions are in the same slot or the gap between a PRACH transmission and PUSCH/PUCCH/SRS transmission is small as described in clause 8.1, or due to DAPS operation as described in clause 15, or due to HD-UE operation in paired spectrum as described in clause 17.2, the UE does not transmit a PRACH in a transmission occasion or PRACH transmissions in any one of the set of transmission occasions for multiple PRACH transmissions, Layer 1 notifies higher layers to suspend the corresponding power ramping counter. If due to power allocation to PUSCH/PUCCH/PRACH/SRS transmissions as described in clause 7.5, or due to power allocation in EN-DC or NE-DC or NR-DC operation, the UE transmits a PRACH with reduced power in a transmission occasion or the UE transmit PRACH transmissions with reduced power in all of the set of transmission occasions for multiple PRACH transmissions, Layer 1 may notify higher layers to suspend the corresponding power ramping counter.
*** Unchanged parts are omitted ***



[CATT] proposes the following TP to TS 38.213.
	7.4	Physical random access channel
*** Unchanged parts are omitted ***
If due to power allocation to PUSCH/PUCCH/PRACH/SRS transmissions as described in clause 7.5, or due to power allocation in EN-DC or NE-DC or NR-DC operation, or due to slot format determination as described in clause 11.1, or due to the PUSCH/PUCCH/PRACH/SRS transmission occasions are in the same slot or the gap between a PRACH transmission and PUSCH/PUCCH/SRS transmission is small as described in clause 8.1, the UE does not transmit a PRACH in a transmission occasion or in all of  transmission occasions in case of  preamble repetitions, Layer 1 notifies higher layers to suspend the corresponding power ramping counter. If due to power allocation to PUSCH/PUCCH/PRACH/SRS transmissions as described in clause 7.5, or due to power allocation in EN-DC or NE-DC or NR-DC operation, the UE transmits a PRACH with reduced power in a transmission occasion or in all of  transmission occasions in case of  preamble repetitions, Layer 1 may notify higher layers to suspend the corresponding power ramping counter.
*** Unchanged parts are omitted ***



[China Telecom] proposes the following TP to TS 38.213.
	Reason for change：Capture the behavior of suspending of power ramping counter for PRACH transmission with  preamble repetitions.
Summary of change:Capture the behavior in Section 7.4 of TS 38.213.
Consequences if not approved:The behavior of suspending of power ramping counter for PRACH transmission with  preamble repetitions is not clear.
< Start of TP >
[bookmark: _Toc12021451][bookmark: _Toc20311563][bookmark: _Toc26719388][bookmark: _Toc29894819][bookmark: _Toc29899118][bookmark: _Toc29899536][bookmark: _Toc29917273][bookmark: _Toc36498147][bookmark: _Toc45699173][bookmark: _Toc146789739]7.4	Physical random access channel
*** Unchanged parts are omitted ***
If due to power allocation to PUSCH/PUCCH/PRACH/SRS transmissions as described in clause 7.5, or due to power allocation in EN-DC or NE-DC or NR-DC operation, or due to slot format determination as described in clause 11.1, or due to the PUSCH/PUCCH/PRACH/SRS transmission occasions are in the same slot or the gap between a PRACH transmission and PUSCH/PUCCH/SRS transmission is small as described in clause 8.1, or due to DAPS operation as described in clause 15, or due to HD-UE operation in paired spectrum as described in clause 17.2, the UE does not transmit a PRACH in a transmission occasion, Layer 1 notifies higher layers to suspend the corresponding power ramping counter or Layer 1 may notify higher layers to suspend the corresponding power ramping counter in case of PRACH transmission with  preamble repetitions. If due to power allocation to PUSCH/PUCCH/PRACH/SRS transmissions as described in clause 7.5, or due to power allocation in EN-DC or NE-DC or NR-DC operation, the UE transmits a PRACH with reduced power in a transmission occasion, Layer 1 may notify higher layers to suspend the corresponding power ramping counter.
*** Unchanged parts are omitted ***



[Intel] proposes the following TP to TS 38.213.
	7.4	Physical random access channel
*** Unchanged parts are omitted ***
For a PRACH transmission with  preamble repetitions, if due to power allocation to PUSCH/PUCCH/PRACH/SRS transmissions as described in clause 7.5, or due to power allocation in EN-DC or NE-DC or NR-DC operation, or due to slot format determination as described in clause 11.1, or due to the PUSCH/PUCCH/PRACH/SRS transmission occasions are in the same slot or the gap between a PRACH transmission and PUSCH/PUCCH/SRS transmission is small as described in clause 8.1, the UE does not transmit all PRACH with preamble repetitions, Layer 1 notifies higher layers to suspend the corresponding power ramping counter. If due to power allocation to PUSCH/PUCCH/PRACH/SRS transmissions as described in clause 7.5, or due to power allocation in EN-DC or NE-DC or NR-DC operation, the UE transmits all PRACH with preamble repetitions with reduced power, Layer 1 may notify higher layers to suspend the corresponding power ramping counter.
*** Unchanged parts are omitted ***



[Ericsson] proposes the following TP to TS 38.213.
	Reason for change: In Rel-18, a PRACH transmission with preamble repetitions spans multiple PRACH occasions. It is not clear how to interpret the legacy rules of power ramping counter. Specifically, it is not clear ‘the UE does not transmit a PRACH in a transmission occasion’ means the UE does not transmit all preamble repetitions of a PRACH or some of them. Similar ambiguity exists for ‘the UE transmits a PRACH with reduced power in a transmission occasion’. Possible interpretations could be some or all preamble repetitions of a PRACH are transmitted with reduced power. 
Summary of change: Layer 1 notifies higher layers to suspend the corresponding power ramping counter when PRACH transmission in all of PRACH occasions are dropped.
[bookmark: OLE_LINK12]Consequences if not approved: It is not clear whether a UE would suspend power ramping counter for a RACH re-attempt, if there is cancellation or power reduction to one or more of the multiple preamble repetitions of a PRACH transmission.
< Start of TP >
[bookmark: _Toc156237180][bookmark: _Ref491459187]7.4	Physical random access channel
*** Unchanged parts are omitted ***
If due to power allocation to PUSCH/PUCCH/PRACH/SRS transmissions as described in clause 7.5, or due to power allocation in EN-DC or NE-DC or NR-DC operation, or due to slot format determination as described in clause 11.1, or due to the PUSCH/PUCCH/PRACH/SRS transmission occasions are in the same slot or the gap between a PRACH transmission and PUSCH/PUCCH/SRS transmission is small as described in clause 8.1, or due to DAPS operation as described in clause 15, or due to HD-UE operation in paired spectrum as described in clause 17.2, the UE does not transmit a PRACH in a transmission occasion or the UE does not transmit a PRACH in all  transmission occasions in case of  preamble repetitions, Layer 1 notifies higher layers to suspend the corresponding power ramping counter. If due to power allocation to PUSCH/PUCCH/PRACH/SRS transmissions as described in clause 7.5, or due to power allocation in EN-DC or NE-DC or NR-DC operation, the UE transmits a PRACH with reduced power in a transmission occasion, the UE transmits at least one of the preamble repetitions of a PRACH with reduced power, or the UE transmits from 1 to ) of all  preamble repetitions in case of  preamble repetitions, Layer 1 may notify higher layers to suspend the corresponding power ramping counter.
*** Unchanged parts are omitted ***



2.2 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). 



Based on the contributions, companies’ views are summarized as follows:
· 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.
Support: Huawei, HiSilicon, vivo, CATT, OPPO, Panasonic, Ericsson, NTT DOCOMO
· 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.
Support: China Telecom, New H3C, Sharp
· 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 RO of this RO group is indicated by the mask
Support: Spreadtrum, ZTE (1st RO is indicate), Nokia, NSB (1st preference), Sharp, Fujitsu, LG
· 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 instead of RO.
Support: TCL, NEC, Xiaomi, Samsung, Nokia, NSB (2nd preference), Apple, ETRI, MediaTek

[Qualcomm] On the prioritization between PRACH mask index and RO group determination, 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.
[vivo] proposes the following TP to TS 38.213.
	[bookmark: _Toc145664289]Reason for change: RO group determination and time domain offset determination when PRACH mask index is indicated are not clear.
Summary of change: UE applies PRACH mask prior to RO group determination. RO group is determined based on the ROs indicated by the PRACH mask index. 
Do not support PRACH mask indication and time domain offset configuration between RO groups at the same time
Consequences if not approved: Multiple PRACH transmissions can not be performed by UE in case of PRACH mask index is indicated.
< Start of TP >
[bookmark: _Ref491452917][bookmark: _Toc12021462][bookmark: _Toc20311574][bookmark: _Toc26719399][bookmark: _Toc29894830][bookmark: _Toc29899129][bookmark: _Toc29899547][bookmark: _Toc29917284][bookmark: _Toc36498158][bookmark: _Toc45699184]8.1	Random access preamble
*** 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 with indication of PRACH mask index, a set consists of  valid PRACH occasions that are indicated by the mask index value for the indicated SS/PBCH block index in one or multiple mapping cycles. A UE does not expect to be provided both PRACH mask index and TimeOffsetBetweenStartingRO configuration for a PRACH transmission with  preamble repetitions.
*** Unchanged parts are omitted ***



[China Telecom] proposes the following TP to TS 38.213.
	Reason for change: Apply PRACH mask indication for PRACH transmission with  preamble repetitions.
Summary of change: Capture the description of PRACH mask indication for PRACH transmission with  preamble repetitions in Section 8.1 of TS 38.213.
Consequences if not approved: It is not clear how to apply PRACH mask indication for PRACH transmission with  preamble repetitions.
< Start of TP >
8.1	Random access procedure
*** 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 the set of PRACH occasions for the indicated SS/PBCH block index, where each RO in the set is indicated by PRACH mask index value.
*** Unchanged parts are omitted ***



[Nokia] proposes the following TP to TS 38.213 (if Option 3 is agreed).
	Reasons for changes: To capture the agreement on multiple PRACH transmissions with indication of PRACH mask index.
Summary of change: Capture the procedure to use the PRACH mask index in case of PRACH transmission with preamble repetitions.
Consequences if not approved: Ambiguity between what is indicated by NW in the PRACH mask and what is done by the UE for the PRACH transmission with preamble repetitions.
< Start of TP >
8.1 Random access preamble
*** Unchanged parts are omitted ***
The PRACH transmission can be on a subset of PRACH occasions associated with a same SS/PBCH block index within an SSB-RO mapping cycle for a UE provided with a PRACH mask index by ssb-SharedRO-MaskIndex, or on set(s) of  resources including at least one PRACH occasion indicated by ssb-SharedRO-MaskIndex, according to [11, TS 38.321].
*** Unchanged parts are omitted ***



[Samsung] proposes the following TP to TS 38.213.
	Reason for change: Introduce PRACH mask index description for multiple PRACH transmission. 
Summary of change: Description of the PRACH mask index for multiple PRACH transmission.
Consequences if not approved: The PRACH mask index for multiple PRACH transmission is not missing in TS 38.213.
< Start of TP >
8.1	Random access preamble
*** 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, 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. For the PRACH mask index indicated by high layer, the PRACH mask index value indicates the PRACH occasion set index(es) for a given SSB index per time period.
*** Unchanged parts are omitted ***



[ZTE] proposes the following TP to TS 38.213.
	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  valid ROs for the indicated SS/PBCH block index where the first valid PRACH occasion of the set is indicated by PRACH mask index value in the first available mapping cycle.
*** Unchanged parts are omitted ***



[Ericsson] proposes the following TP to TS 38.213.
	Reason for change: With multiple PRACH transmissions, whether PRACH mask index should be taken into account of RO group determination is missing in TS 38.213.
Consequences if not approved: With multiple PRACH transmissions, it is unclear whether and how a UE should apply PRACH mask index to RO group determination in TS 38.213.
< Start of TP >
[bookmark: _Toc156237191]8.1 Random access preamble
*** 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 indicated by PRACH mask index value, and each SS/PBCH block index is associated with same preamble indexes in all valid PRACH occasions within the set.
*** Unchanged parts are omitted ***



2.3 Rules causing to drop PRACH transmissions
[Spreadtrum] proposes the following TP to 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. For a PRACH transmission with  preamble repetitions, this applies to each preamble repetition., 
-	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 ***



2.4 PRACH repetition in handover
[Huawei, HiSilicon] proposes the following TP to TS 38.211.
	Reason for change:
	[bookmark: _Hlk156462410]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  in the current cell and radio frame  in the target cell is less than  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 know the SFN index based on this assumption before PBCH decoding. So, 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, the assumption is not applied, which is because the mapping between SSB and RO in this case is repeated every SFN 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 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.
Summary of changes: if the association pattern period is 10ms but the time period for PRACH repetition is not 10ms, the UE also assume 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 because the UE cannot identify the time period and cannot perform PRACH repetition in target cell.
< Start of TP >
[bookmark: _Toc19796447][bookmark: _Toc26459673][bookmark: _Toc29230323][bookmark: _Toc36026582][bookmark: _Toc45107421][bookmark: _Toc51774090][bookmark: _Toc146795013]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  in the current cell and radio frame  in the target cell is less than  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 Consistency of RRC parameters
[ETRI] proposes to replace TimeOffsetBetweenStartingRO in TS 38.213 by msg1-RepetitionTimeOffsetROGroup to align the RRC parameter name.
[ETRI] proposes the following TP to TS 38.213.
	8.1	Random access preamble
*** Unchanged parts are omitted ***
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 given by the higher-layer parameter msg1-RepetitionNum if the UE would transmit the PRACH with repetitions. 
*** Unchanged parts are omitted ***



2.6 Others
About the description of “PRACH occasions that are consecutive in time”
[Xiaomi] propose the following TP for TS 38.213.
Reasons: “consecutive in time” refers to these ROs are connected back-to-back in the time domain without any time gap. However, in practice, there is usually a time gap between these ROs, which depends on the gNB’s configuration. Therefore, for better understanding, we propose to modify this description in TS 38.213 clause 8.1 accordingly.
	8.1	Random access preamble
***Unchanged part omitted ***
For a PRACH transmission with  preamble repetitions, a set consists of  valid PRACH occasions that are consecutive numbered 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.
***Unchanged part omitted ***



Transmit power and retransmission
[Panasonic] For the first RACH attempt, a UE determines
· Whether to perform single PRACH transmission or multiple PRACH transmissions based on SSB-RSRP threshold.
· If the SSB-RSRP threshold to determine single PRACH transmission or multiple PRACH transmissions with the smallest configured value of the number of multiple PRACH transmissions is not provided, whether to perform single PRACH transmission or multiple PRACH transmissions is based on whether UE’s calculated transmission power for single PRACH transmission reaches its maximum transmission power.
· If the SB-RSRP threshold to determine single PRACH transmission or multiple PRACH transmissions with the smallest configured value of the number of multiple PRACH transmissions is provided, whether to perform single PRACH transmission or multiple PRACH transmissions is based on SSB-RSRP threshold.
· If multiple PRACH transmissions are determined, the number of multiple PRACH transmissions is based on the configured SSB-RSRP threshold(s).
· Note1: If multiple PRACH transmissions are determined, the power calculation of each PRACH transmission of the multiple PRACH transmissions is a separate discussion.

Interaction between multi-PRACH transmission and Msg3 repetition
[Panasonic] When a UE requests both multi-PRACH transmission and Msg3 repetition by PRACH resource, the PRACH resource for requesting both multi-PRACH transmission and Msg3 repetition should be supported. The interaction between multi-PRACH transmission and Msg3 repetition needs to be defined. When the multi-PRACH transmission is triggered by UE, the mechanism to enable more repetitions and/or lower MCS index than the Rel.17 configured set for Msg3 repetition should be supported.

Preamble set partitioning when time offset is provided
[ETRI] When time offset is provided for RO group determination, there are some ROs that do not belong to RO groups while the corresponding preamble set is still partitioned as illustrated in the following figure. Thus, we propose that the preamble set can be used for other purpose (e.g., legacy RA procedure) if the RO is not in an RO group of some repetition factor.

3. Draft Proposals
3.1 Power ramping counter
Based on companies’ contributions, companies’ views on power ramping counter are summarized as follows:
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.
Support (3): TCL, OPPO, Apple
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.
Support (7): New H3C, NEC, Samsung, Panasonic, Ericsson, NTT DOCOMO, LG
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.
Support (4): China Telecom, Sharp, MediaTek, Qualcomm
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.
Support (6): vivo, Xiaomi, Nokia, NSB, Huawei, HiSilicon
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.
Support (5): Spreadtrum, ZTE, Intel, CATT, ETRI

FL comment: It can be seen that companies’ views are still quite divergent. But FL has the following observations:
Observations 1: when we focus on the dropping case, the supporting companies for each option are listed below:
· Layer 1 notifies higher layers to suspend the corresponding power ramping counter when PRACH transmission in all of PRACH occasions are dropped.
Support (15): Spreadtrum, ZTE, Intel, CATT, ETRI, New H3C, NEC, Samsung, Panasonic, Ericsson, NTT DOCOMO, LG, TCL, OPPO, Apple
· Layer 1 notifies higher layers to suspend the corresponding power ramping counter when PRACH transmission in at least one PRACH occasion is dropped.
Support (6): vivo, Xiaomi, Nokia, NSB, Huawei, HiSilicon
· Layer 1 may notify higher layers to suspend the corresponding power ramping counter when PRACH transmission in at least one PRACH occasion is dropped.
Support (14): China Telecom, Sharp, MediaTek, Qualcomm, TCL, OPPO, Apple, New H3C, NEC, Samsung, Panasonic, Ericsson, NTT DOCOMO, LG
Observations 2: when we focus on the reduced power case, the supporting companies for each option are listed below:
· 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.
Support (5): Spreadtrum, ZTE, Intel, CATT, ETRI
· 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.
Support (20): vivo, Xiaomi, Nokia, NSB, Huawei, HiSilicon, China Telecom, Sharp, MediaTek, Qualcomm, New H3C, NEC, Samsung, Panasonic, Ericsson, NTT DOCOMO, LG, TCL, OPPO, Apple
· Layer 1 notifies higher layers to suspend the corresponding power ramping counter when PRACH transmission in all of PRACH occasions are with reduced transmit power.
Support (3): TCL, OPPO, Apple
Based on the above two Observations, thing is clearer. If we consider the majority views, we have the following:
· 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 at least one PRACH occasion is dropped.
· 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.
In fact, bullet 1,2,3 forms Option 1a, while bullet 2,3 forms Option 2. Thus, FL suggest we first go with Option 1a with some minor wording change as follows:
	Draft proposal
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 on part of  in any of PRACH occasions are is dropped or when PRACH transmission in any of PRACH occasions is with reduced transmit power.



In addition, FL wants companies to check companies’ views on the following question:
Q1: Is there any critical issue for the following behavior?
· Layer 1 notifies higher layers to suspend the corresponding power ramping counter when PRACH transmission in all of PRACH occasions are dropped.

Companies please provide your comments and answer Q1.
	Companies
	Comments

	New H3C
	We fail to see any critical issue for this proposal so we support this proposal

	NEC
	Support draft proposal. Our answer of Q1 is no critical issue.

	Samsung
	No issue, agree with FL’s assessment.

	LG
	Support draft proposal.
Regarding Q1, it seems to us that there is no critical issue.

	DOCOMO
	We support the draft proposal. We don’t see any issue for Q1.

	Spreadtrum
	Support the proposal.

	Nokia/NSB
	We can agree to the FL’s proposal, but we would like to highlight that this has spec impact (differently from other options). From FL’s considerations at the end of RAN #115, we understood that spec impact was an important aspect to consider.

	CATT
	In our view, all the options are viable options. There is no critical issue for any of the options. We agree with Nokia that we should consider spec impact. We should discuss what the UE behaviour is according to current spec. If there is no critical issue for the current UE behaviour, no spec change is needed.

	Ericsson
	Support FL’s summary and the rationale.
The wording changes in the draft proposal may lead to a problem that the second bullet completely covers the case mentioned in first one. ‘any of PRACH occasions’ includes any one, two, or all ROs. Better to clarify, e.g., “any of the PRACH occasions, rather than all”. 
Q1: we don’t see critical issue.

	Apple
	Support the draft proposal and we don’t see any critical issue for Q1.

	TCL
	Support FL’s proposal, we don’t see any critical issue for Q1. 

	ZTE
	We don’t see any critical issue.

	ETRI
	We respect the feature lead’s assessment and can support the proposal.


	
	OPPO
	It seems the proposals don’t make much different between options. We don’t know how will the text be captured in the spec. We can procced with the TP on that proposal. Let’s discuss the spec text.

	vivo  
	Although our initial proposal is option 2a which is more aligned with the legacy UE behavior when PRACH repetition is not supported, we’re also fine with proposal 1a for sake of progress especially at this late maintenance stage. It would be good to focus on the CR discussion for proposal 1a given the majority seem fine with this proposal.

	Fujitsu
	We support the draft proposal, and we don’t see there is a critical issue. 

	Sharp
	Although this proposal forces a UE to check dropping of all repetitions to determine the power ramping counter suspension, we can apply the proposal to align with legacy procedure.



3.2 PRACH mask
Based on companies’ contributions, companies’ views on PRACH mask are summarized as follows:
· 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.
Support (8): Huawei, HiSilicon, vivo, CATT, OPPO, Panasonic, Ericsson, NTT DOCOMO
· 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.
Support (3): China Telecom, New H3C, Sharp
· 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 RO of this RO group is indicated by the mask.
Support (7): Spreadtrum, ZTE (1st RO is indicate), Nokia, NSB (1st preference), Sharp, Fujitsu, LG
· 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 instead of RO.
Support (9): TCL, NEC, Xiaomi, Samsung, Nokia, NSB (2nd preference), Apple, ETRI, MediaTek
[Qualcomm] On the prioritization between PRACH mask index and RO group determination, 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.
FL comment: Considering we are now in maintenance phase, the spec. impact needs to be controlled.
If we go with Option 1, spec. change is required for RO group determination, maybe a restriction on time offset is also required as proposed by vivo. However, if Option 1 is selected, the foundation of time period, RO group determination is changed from valid RO-based to indicated RO-based.
Fewer companies support Option 2, we just skip it.
If we go with Option 3, spec. change is required to define the selection of the set of ROs for PRACH repetitions. ZTE and Nokia have provided related TPs.
If we go with Option 4, RAN2 needs to design a new PRACH mask indication mechanism. 
In addition, as some company pointed out that according to TS 38.321 v18.0.0, the highlight yellow part indicates that the RO needs to be permitted by the restrictions given by the PRACH mask index. However, if we check the highlight blue part, it says “amongst the consecutive PRACH occasions according to clause 8.1 of TS 38.213”. Thus, from FL’s understanding, it’ not clear between the relationship between PRACH mask index and RO group.
	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).



For current situations, firstly, companies’ views are quite divergent; secondly, RAN2 has already considered the application of PRACH mask index for PRACH repetitions. To make progress, companies please answer the following questions:
Q1: Whether to leave the application of PRACH mask index for PRACH repetition to RAN2?
Q2: If the answer to Q1 is “NO”, which Option(s) of 1,3,4 you can live with, and which Option(s) of 1,3,4 you can’t accept (please also provide the critical issues it may cause)?

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

	New H3C
	Q1: we can leave this issue to RAN2
Q2: if the group doesn’t reach the consensus on Q1, we can live with Option 3 and open to discuss about option 4.

	NEC
	We think RAN2 has finished their works on PRACH mask index. 
It is RAN1’s work to clarify how to use PRACH mask index. More specifically, how to change followings in TS38.213:
“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.”
We prefer option 4, and the corresponding changes can be:
“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. The indexing of the set(s) of valid PRACH occasions indicated by the mask index value is reset per time period per SS/PBCH block index. The UE selects for set(s) of valid PRACH occasions indicated by PRACH mask index value for the indicated SS/PBCH block index in the first available time period.”

	Samsung
	Q1: slightly No, but if no consensus in RAN1, Yes is unavoidable. We consider leave to RAN2 as a final backup option if truly we cannot make decision in RAN1, since usually the resource configuration part is RAN1’s job.
Q2: as analysed in our tdoc, we find that among the four options, option 4 is the one can suitable for the two purposed used for PRACH mask index (i.e., subset sharing indication and dedicated RACH indication); option 1 is not acceptable, option 3 needs some more thinking. 

	NEC2
	We should pay attention that legacy mask index is reset per mapping cycle. Mapping cycle is a different notion from association period and association pattern period. For example, in the figure below, there is only one mask index value ‘1’ (mask index starting from 1 based on TS38.321 Table 7.4-1) on each RO, since there is only one RO for each mapping cycle even though there are multiple ROs in association pattern period. 
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So, for the RO groups in different frequency domain, legacy mask index cannot differentiate them. However, the motivation to introduce mask index is to indicate which RO group in frequency domain can be used for UE when contention free random-access resource (preamble + RO) is indicated/configured to UE.

	LG
	Q1: We think it is desirable to decide in RAN1.
Q2: We prefer to support Option 3. It has the advantage of less specification impact compared to other options, and that gNB can indicate all RO groups through the legacy PRACH mask index. To be specific, we prefer to support indicating the first valid RO of the RO group for multiple PRACH transmissions by PRACH mask index.
Regarding Option 1, RO group determination after the PRACH mask index indication may result in different RO group determinations between UEs, because the PRACH mask index can be provided in UE specific way. As a result, the detection complexity of gNB will increase because the RO group has been determined differently based on PRACH mask indices for each UE.
Regarding Option 4, as pointed out by FL, RAN2 needs to design a new PRACH mask indication mechanism. Therefore, it is not preferred in this maintenance phase.

	DOCOMO
	Q1: We are fine to check RAN2’s view on the listed options, since there may be impact on RAN2. For example, we think option 4 has RAN2 impact, since currently PRACH mask index values are defined in TS38.321. 
[image: ]
Q2: Our first preference is option 1, and we can live with option 4. For option 3, it may lead to PRACH transmission in ROs not permitted by the indicated mask index. It seems not reasonable.

	Spreadtrum
	Q1: we can live with left the issue to RAN2 if we cannot reach an agreement in RAN1 finally, although the RACH configuration should be discussed in RAN1.
Q2: we support Option3. 
For Option 4, the indexing of the PRACH occasion indicated by the mask index value is reset per mapping cycle of consecutive PRACH occasions per SSB index. As we mentioned in our contribution[R1-2400039], If the PRACH mask index indicates one or multiple RO groups for multiple PRACH transmission, the ROs associated with the selected SSB index per mapping cycle may less than the number of RO group. In other word, it may not exist one RO group within a mapping cycle. If we go with Option 4, many related issues need to be discussed, e.g., the reset cycle, which may have large spec. impact. 

	Nokia/NSB
	Q1: Agree with Samsung.
Q2: Agree with LG and Spreadtrum. Option 3 can work with the existing definitions of PORACH mask and reset logics. In this case, if any RO of an RO set is indicated by the mask, then the RO set is used in case of PRACH transmission with preamble repetitions. This is very desirable since it ensures that behaviour across different PRACH modes (single PRACH and multiple PRACH) is consistent, i.e., if a PRACH resource is indicated by the mask then that PRACH resource can be used. For this reason, it can also be argued that it is the most literal extension of the legacy behaviour for single PRACH to PRACH transmission with preamble repetitions. Specification impact would also be minor, since only additional words in the main sentence introducing the PRACH mask, would be needed to capture it in the specification, with no modifications to the RO set determination text. As FL stated, we do provide a very simple TP in our Tdoc to show this.
Concerning Option 4, we see its merits although it is clear to use that it comes with additional work for both RAN1 and RAN2. Companies may disagree on how to proceed to work out the details related to this Option and this may not be compatible with the maintenance phase. We would not object this Option if a consensus exists for this, but our absolute preference is to close this discussion in this meeting if possible, hence our preference goes to Option 3.
It should be noted that it is also the one with the smallest spec impact, as suggested by FL in RAN1 #115. 

	CATT
	Q1: We can discuss in RAN1 first. If no consensus on the options in this meeting, we can leave it to RAN2 or conclude in RAN1 that PRACH mask is not applicable for PRACH repetition.
Q2: Among the four options, at least Option 4 is not acceptable considering the significant spec efforts which should not be pursed at this stage. Option 1 follows the principle of legacy order and ensures the PRACH performance so it is our preference.

	Ericsson
	Our answer to Q1 is yes. 
Regarding the cyan text above, we provide our views below. 
The legacy clauses, which follow the cyan paragraph, is as follows. Our interpretation of the legacy behaviour is one RO is randomly selected from multiple ROs with equal probability. The pink sentence is copied to the new clause of Rel-18 multiple PRACH transmission, which FL marked cyan. The intention should be the same, namely one RO set is randomly selected among multiple sets.
2>	else:
3>	determine the next available PRACH occasion from the PRACH occasions corresponding to the selected SSB permitted by the restrictions given by the ra-ssb-OccasionMaskIndex if configured, or ssb-SharedRO-MaskIndex if configured, or indicated by PDCCH, or indicated by the LTM Cell Switch Command MAC CE (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] regardless the FR2 UL gap, corresponding to the selected SSB; the MAC entity may take into account the possible occurrence of measurement gaps and MUSIM gaps when determining the next available PRACH occasion corresponding to the selected SSB).
However, the newly added clauses of Rel-18 multiple PRACH have two problems. The green text in the legacy paragraph was not copied, which makes it difficult to understand from which RO sets a random selection is made with equal probability. In addition, the cyan text doesn’t allow a time gap between two sets of ROs. Both can be addressed in RAN2 maintenance.
In our view, the yellow text highlighted by FL states that a set of RO should be permitted by PRACH mask index, implying that mask index is considered into RO group determination. We are open to discuss if the same should be captured in 38.213.

	Apple
	Q1: It’s preferred the decision is made in RAN1.
Q2: Option 4 is preferred. It’s more efficient to reserve the PRACH resource for handover UE. For Option 3, Several RO groups could have the RO as indicated by PRACH mask index, which will reserve redundant PRACH resources. It is not inline the intention of introduce RACH mask. 

	TCL
	Q1: We can discuss in RAN1 first, if no consensus in RAN1, then it can be left to RAN2.
Q2: Option 4 is preferred. To reserve a set of PRACH resources for CFRA UE is suitable, for Option 1, it may would require to modify the RO sets determination, for Option 3, similar as Apple. 

	ZTE
	We slightly prefer to discuss this issue in RAN1 because some options may have big impact to RAN1 spec and require a lot of RAN1 discussion. Therefore, if we leave this issue to RAN2, RAN1 should discuss first and rule out the solutions with big RAN1 spec impact, and RAN2 can further down select the solutions with no or less RAN1 spec impact.
Our preference is option 3 with the PRACH mask indicating the first RO. In fact, option 3(if indicating the first RO) can minimize the impact on both RAN1 and RAN2 without changing the meaning of PRACH mask. In addition, its effect is similar to that of option 4. Compared with indication RO group index, the option 3 can avoid the discussion on how to number the RO group and how to solve the problem that the number of RO group exceeds eight.
We cannot accept option 1 since it may lead to that the RO grouping result is different from that without PRACH mask and therefore cause a lot of issues. 
We cannot accept option 4 as well. First, it changes the function of the PRACH mask. Second, the RO groups need to be numbered. We need to discuss the numbering range and rules. In addition, there is application issue. The current indication of PRACH mask may not be able to be applied any more since the maximum number of RO groups may not be 8. 
If we cannot achieve consensus, our suggestion is not supporting PRACH mask for PRACH repetition, which may be the only way during maintenance phase. In other words, the network can only configure the index 0 for the UE. In this case, there is no spec impact.

	ETRI
	We agree with NEC’s understandings. Since this issue has not been considered deeply, even maintenance phase should be discussed and we may not down select options due to the amount of specification impacts. In our view, the mask index should be read for a single RACH attempt which has multiple preamble transmissions in this feature.

	OPPO
	Q1. No, prefer to decide in RAN1.
Q2. We don’t’ see much issues of option 1, even with different grouping. At this stage, we would like to support the simple solution.

	vivo  
	Since this is related to RO group determination, it would be good to have an agreement to downselect one of the options in RAN1 and finish RAN1 specification change. If RAN2 spec. update is needed, RAN2 can be informed.
Regarding the options, option 1 is preferred though we can also live with option 3 or 4 if majority companies want to go with them. 
Option 4 may also have MAC spec. impact which might be good to try to avoid. Option 2 is not preferred since UE doesn’t has to wait for a full RO group for PRACH transmission to avoid a waste of PRACH resource only allowing less than N repetitions.
For the time offset determination, RAN1 conclusion is needed so that it’s clear whether all physical ROs should be taken into account when PRACH mask is supported. In our view, there’s no need to support time offset configuration when PRACH mask is introduced.

	Fujitsu
	Q1: We prefer to discuss and determine in RAN1.
Q2: We support Option3 due to its implementation simplicity and specification impact. For Option 1, it may suffer from long latency issue, and it requires to change the RO grouping rule when msg1-FDM is configured as 1. For Option 4, it requires to newly adopt the RO group index which was not discussed in WI phase. Accordingly, it should be discussed how to assign the index, how to configure the mapping cycle of RO group index, and so on.

	Sharp
	Q1: The discussion can be on RAN1 though final decision can be made by RAN1.
Q2: Our preference is Option 3. We have a concern on Option 4. When RO group index is applied, the indexing will be across multiple RO mapping cycles which causes misalignment between the cycle of legacy RO masking and the cycle of RO group masking. Consequently, Option 4 has a flexibility for separation among UEs with same repetition number, but it may have a scheduler problem for the separation between RO resource for single PRACH UEs/features and the RO resources for multiple PRACH UEs/features.



3.3 Rules causing to drop PRACH transmissions
FL comment: As summarized in Section 2.3, [Spreadtrum] proposes the following TP to 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. For a PRACH transmission with  preamble repetitions, this applies to each preamble repetition., 
-	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 ***



For the revision in the first bullet as highlight yellow, FL thinks it is not needed since the meaning is quite clear. 
For the revision in the second bullet, FL wants to check companies views on “a PRACH transmission”. For example, based on current version of editor CR TS 38.213, do you think it indicates B instead of A as illustrated in the following figure?
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Companies please provide your comments on the above TP (w/o highlight yellow part).
	Companies
	Comments

	New H3C
	We support this proposal because spec is ambiguous when applying existing dropping rule of single PRACH transmission to multiple PRACH transmissions

	Samsung
	We share the view from FL that this might not be needed. We think the wording “a PRACH transmission” should be explained according it’s context since this is the later release of the NR and many new descriptions was added on. So some middle ground from our side, we can be ok if one conclusion is made that like 
“For the PRACH and PUSCH/PUCCH/SRS in same slot or less than  symbols, the rules are applied to to each preamble repetition if any”


	LG
	This TP seems to be not necessary. According to the current specification, for PRACH repetition case, it is determined whether to drop of PRACH transmission or not by considering the minimum gap between each PRACH transmission and other UL signals/channels. 
In addition, in the above example of FL, we believe that B is the correct UE behaviour.

	DOCOMO
	We support the TP based on the agreement made in RAN1#115. 

	Spreadtrum
	The purpose of proposing this TP is to make the CR more clearer.
We agree that the yellow part is not needed. Assume that there are two PRACHs in a same slot. If one PRACH and PUSCH/PUCCH/SRS are not in a same slot, then the other one and PUSCH/PUCCH/SRS are also not in a same slot.
Differently, we think the revision in the second bullet is needed. According to the existing CR, UE does not transmit PRACH and PUSCH/PUCCH/SRS when a PRACH transmission is separated by less than N symbols of a PUSCH/PUCCH/SRS transmission. Assume that there are two PRACHs in a same slot. But it has ambiguity for which one or both of the two PRACHs within the same slot has an N symbols gap with PUSCH/PUCCH/SRS. As FL point out, there may have two different understandings as illustrated in the above figure, so the revision in the second bullet should be added for clarification. The modified TP is as follows.
	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. For a PRACH transmission with  preamble repetitions, this applies to each preamble repetition., 
-	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 ***




	Nokia/NSB
	We agree with the last version of TP as per Spreadtrum’s comment.
By the way, we would like to remark that the last bullet of this text includes an AND instead of an OR (see bold part below), we would like to confirm that the common understanding concerning the agreement made in RAN1 #115 is that this AND captures the correct spirit (in our view, OR could be a better choice):

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

	CATT
	We are fine with the latest text proposal from Spectrum to make the spec clearer.

	Ericsson
	The sentence, if added, should be added to both of the two bullets. If the sentence is not added, is the concern that a UE has to support simultaneous transmissions of Rel-18 PRACH and other UL transmission? However, this would be a new UE capability and was not discussed in Rel-18. Our preference is that the sentence is not needed. 
Regarding Option A and Option B, this is a legacy problem. Our reading is that both are supported by the specification, and which one to use is up to UE implementation.
@Nokia, if a UE drops one PRACH repetition, the condition of collision does not exist any more. For example, the gap would be sufficiently large. Thus, it is not necessary to drop both.

	Apple
	We share the same understanding as LGE, the current spec seems suffice, any PRACH transmission will check whether the gap is enough with PUSCH/PUCCH/SRS transmission.

	ZTE
	We are general fine with this TP to make the spec clearer. 

	ETRI
	We interpret the current TS is applicable each PRACH preamble transmission. We think that the picture B is correct, and the picture A can be also correct if both preambles are within the gap

	OPPO
	We can consider Spreadtrum’s proposal would be better, the second phrase would be the better place for the PRACH repetition.

	vivo  
	Given companies already have different understandings of existing spec. though current spec. may be interpreted to be applied to each PRACH repetition. We’re fine with the proposed TP which helps understanding of the dropping rules when PRACH repetition is applied.



3.4 PRACH repetition in handover
FL comment: [Huawei, HiSilicon] proposes the following TP to TS 38.211.
	Reason for change:
	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  in the current cell and radio frame  in the target cell is less than  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 know the SFN index based on this assumption before PBCH decoding. So, 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, the assumption is not applied, which is because the mapping between SSB and RO in this case is repeated every SFN 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 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.
Summary of changes: if the association pattern period is 10ms but the time period for PRACH repetition is not 10ms, the UE also assume 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 because the UE cannot identify the time period and cannot perform PRACH repetition in target cell.
< Start of TP >
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  in the current cell and radio frame  in the target cell is less than  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 ***



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

	New H3C
	We are open to discuss about this issue and first of all, we discuss about whether PRACH repetition feature need be applied to HO case because WID doesn’t mention HO case for PRACH repetition feature.

	NEC
	It is not needed.
In TS 38.331 clause 5.3.5.5.2 Reconfiguration with sync, it has the following processing order:
2>start synchronising to the DL of the target SpCell; 
2> apply the specified BCCH configuration defined in 9.1.1.1 for the target SpCell; 
2> acquire the MIB of the target SpCell, which is scheduled as specified in TS 38.213 [13];
…
3> configure lower layers in accordance with the received spCellConfigCommon; 
3> configure lower layers in accordance with any additional fields, not covered in the previous, if included in the received reconfigurationWithSync.
ReconfigurationWithSync ::= SEQUENCE { 
spCellConfigCommon ServingCellConfigCommon OPTIONAL, -- Need M 
newUE-Identity RNTI-Value, 
t304 ENUMERATED {ms50, ms100, ms150, ms200, ms500, ms1000, ms2000, ms10000}, 
rach-ConfigDedicated CHOICE { 
uplink RACH-ConfigDedicated, 
supplementaryUplink RACH-ConfigDedicated } OPTIONAL, -- Need M
Thus, PRACH is transmitted after acquiring the MIB of the target SpCell, that SFN is already known when to transmit PRACH.
The quote part in TS38.211 gives an implementation freedom to transmit PRACH before acquiring the MIB of the target SpCell to reduce handover latency. However, when we discussed on determining of RO group in RAN1, many companies commented that latency is not critical issue for PRACH repetition. Thus, there is no need to change here for the same reason.

	Samsung 
	We did not agree the consequence of this is not applied, which is only the PRACH repetition may not be configured for handover when the association pattern period is 10ms and the time period is not equal to 10ms. Then PRACH repetition can be used in any other cases, which will apply the limitation. So we think such change is kind of the optimization to allow the larger application of PRACH repetition in handover case. Considering the stage of CR, we think such optimization need not to be pursued.


	LG
	This TP seems to be not necessary.

	Spreadtrum
	We share the same view with NEC that latency is not a critical issue in multiple PRACH transmission. The aims of the quote part is to reduce the handover latency. But when we discuss the SSB-to-RO mapping rule and the determination of RO group, we did not consider the impact of latency, so such optimizations do not require too.

	Nokia/NSB
	Share the same view as per previous comments.

	CATT
	We agree with companies above.

	Ericsson
	We share companies’ views on the consequences.
Without the text, reading MIB (SFN) is needed for a Rel-18 UE to determine time period and an RO group. It may lead to a relatively longer latency, if not performed by the UE otherwise.

	ZTE
	We share the same view with other companies that current spec is not broken and the latency is not an issue. This TP is not necessary. 

	ETRI
	We share the NEC’s comment.

	vivo  
	Share the majority view that the latency optimization does not seem necessary given Rel-18 PRACH repetition is now actually designed based on legacy ROs mapped to same SSB which would already require quite long time duration meaning that PRACH repetition doesn’t help for latency critical scenarios.

	Sharp
	We share the same view with the companies. The TP may not be necessary.



3.5 Consistency of RRC parameters
FL comment: [ETRI] proposes to replace TimeOffsetBetweenStartingRO in TS 38.213 by msg1-RepetitionTimeOffsetROGroup to align the RRC parameter name.
	Draft proposal
Replace TimeOffsetBetweenStartingRO in TS 38.213 by msg1-RepetitionTimeOffsetROGroup to align the RRC parameter name.



Companies please check the above proposal and provide your comments.
	Companies
	Comments

	New H3C
	OK

	Samsung
	If it’s only align the term, we are fine.

	LG
	Agree

	DOCOMO
	Fine with it.

	Spreadtrum
	Support.

	Nokia/NSB
	Support.

	CATT
	Support

	Ericsson
	Support

	TCL
	Support

	ZTE
	Support

	ETRI
	 Support the proposal.

	OPPO
	Support

	vivo  
	Looks fine.

	Sharp
	Support



FL comment: [ETRI] proposes the following TP to TS 38.213.
	8.1	Random access preamble
*** Unchanged parts are omitted ***
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 given by the higher-layer parameter msg1-RepetitionNum if the UE would transmit the PRACH with repetitions. 
*** Unchanged parts are omitted ***



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

	Samsung 
	Although we understand the intention, it seems not that necessary. This change may imply that the repetition number is indicated by higher signalling from gNB , rather than selected by UE.

	LG
	This TP seems to be not necessary.

	DOCOMO
	We share similar view as Samsung that it may cause misunderstanding. 

	Nokia/NSB
	Not sure this is strictly needed.

	CATT
	The TP is not needed.

	Ericsson
	We think the definition of the RRC parameter is clear in TS 38.331. We do not see a strong need to repeat in 38.213. 

	TCL
	The TP is not needed.

	ZTE
	Seems not needed.

	ETRI
	We think that  should be linked to the appropriate RRC parameter msg1-RepetitionNum. To Samsung’s comment, we do not think this change would give wrong intention, and maybe revision below can be more clarified. Our intention is msg1-RepetitionNum can be configured per feature combination preambles for CBRA. For CFRA this repetition number can be configured. 
We alternatively suggest “derived by the higher-layer parameter msg1-RepetitionNum.”

	vivo  
	The update seems not necessary.

	Fujitsu
	We think the TP is not necessary.

	Sharp
	The TP seems to be not necessary.



4. Proposals for Monday’s online session
Proposal #1
Replace TimeOffsetBetweenStartingRO in TS 38.213 by msg1-RepetitionTimeOffsetROGroup to align the RRC parameter name.

Proposal #2
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 ***



Proposal #3
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 on part of  in any of PRACH occasions, rather than all, are is dropped or when PRACH transmission in any of PRACH occasions is with reduced transmit power.
Proposal #4
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.
Support/can live with (8): Huawei, HiSilicon, vivo, CATT, OPPO, Panasonic, Ericsson, NTT DOCOMO
Have concerns (4): Samsung, ZTE, LG, TCL, 
· 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
Support/can live with (8): Spreadtrum, ZTE (1st RO is indicate), Nokia, NSB (1st preference), Sharp, Fujitsu, LG, New H3C
Have concerns (3): NTT DOCOMO, Apple, TCL
· 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).
Support/can live with (10): TCL, NEC, Xiaomi, Samsung, Nokia, NSB (2nd preference), Apple, ETRI, MediaTek, NTT DOCOMO
Have concerns (7): LG, Spreadtrum, CATT, ZTE, vivo, Fujitsu, Sharp

5. 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.

6. 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). 
7. 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.
8. 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.
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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.
9. 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
10. 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

11. 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.
12. 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.
13. 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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Table 7.4-1: PRACH Mask Index values«
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