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Introduction
This contribution discusses a few remaining issues for multiple PRACH transmission.
Discussion
In the design the multiple PRACH transmission in Rel-18, the following two issues are considered. One is the time span of an RO group, which is essentially related to the effectiveness of the multiple PRACH transmission. The other is to capture that the same UL Tx beam is used for the multiple PRACH transmission. 
Time span of RO group
Due to the outcome of RO pattern after configuration, validation and association, the determined RO group may have a gap between different ROs. From configuration perspective, it is not realistic or practical to have an RO group time span that covers a large time duration. This is certainly related to the configuration, however, relying only on the gNB configuration to ensure a short duration for an RO group may not always be possible and can impose other trade-offs and complexity issues to the gNB. When the gap becomes large, for example, when the PRACH configuration period is no longer 10ms, and when the time period for the multiple PRACH transmission is several SSB-RO association pattern periods, the possible RO group may even be across one SSB-RO association period. In such case, the determined RO group is not useful at all. Therefore, some limits need to be placed on the time span of the RO group, e.g., the time span of one RO group cannot exceed a certain time duration threshold. 
Observation 1: the length of the time span of an RO group can be across multiple association pattern periods.
Observation 2: it is not possible to always rely on gNB configuration to ensure reasonable time span of a RO group.
Then the follow-up issue is, how large the threshold should be. Since the intention is to ease gNB configuration complexity, such threshold could also be left to gNB configuration. For example, if gNB cannot or prefers not to handle the time span by the RACH configuration itself, it can use the time span threshold to control the useful RO group determination.
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Fig.3 illustration of possible time span restriction
Proposal 1: A RO group time span threshold can be configured by gNB. If a determined RO group has longer time span of the threshold, the RO group is not valid. 

Multiple SSB indexes with same preamble sets
The following agreement is draw in last meeting: 
	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.



In addition, the description of the case where the multiple SSB indexes associated with one RO seems missing from current spec, so the following TP is to solve about two points. 
Reason to change: there will be RACH configuration and SSB-RACH association leading to multiple SSB index associated with one RO, thus such valid case should also be captured for multiple PRACH transmission. The corresponding description is to be added together with the explanation on same preambles.
Summary of change: add the description for multiple SSB indexes associated one RO case. 
Consequence if not approved: UE behavior on one RO associated with multiple SSBs in multiple PRACH transmission is missing.  
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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 a the same one or multiple SS/PBCH block indexes with same preambles.
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.
Within a time period, for set(s) of  valid PRACH occasions associated with an SS/PBCH block for a PRACH transmission with  preamble repetitions  
-	if TimeOffsetBetweenStartingRO is provided, for each frequency resource index for frequency multiplexed PRACH occasions,
[bookmark: _Hlk144760579]-	the first valid PRACH occasion of the first set is the first valid PRACH occasion 
-	the first valid PRACH occasion of subsequent sets, if any, is after TimeOffsetBetweenStartingRO consecutive valid PRACH occasions in time from the first valid PRACH occasion of the previous set 
-	otherwise,
-	the first valid PRACH occasion of the first set is the first valid PRACH occasion 
-	the first valid PRACH occasion of subsequent sets, if any, is determined after the ROs determined for the previous set 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 ***


Conclusion
This contribution discusses the design consideration for multiple PRACH transmission. Observations and proposals are summarized as follows: 
Observation 1: the length of the time span of an RO group can be across multiple association pattern periods.
Observation 2: it is not possible to always rely on gNB configuration to ensure reasonable time span of a RO group.
Proposal 1: A RO group time span threshold can be configured by gNB. If a determined RO group has longer time span of the threshold, the RO group is not valid. 
Proposal 2: adopted following TP in section 8.1 of TS38.213 V18.0.0 with CR in R1-2310730:
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