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Introduction
This contribution discusses the following corrections and remaining issues on random access:
· The leftover PRACH preambles in the SSB-RO mapping
SSB-RO mapping
In TS 38.213[1], the SSB-RO mapping is described as following:
“An association period, starting from frame 0, for mapping SS/PBCH blocks to PRACH occasions is the smallest value in the set determined by the PRACH configuration period according Table 8.1-1 such that [image: ] SS/PBCH blocks are mapped at least once to the PRACH occasions within the association period, where a UE obtains [image: ] from the value of ssb-PositionsInBurst in SIB1 or in ServingCellConfigCommon. If after an integer number of SS/PBCH blocks to PRACH occasions mapping cycles within the association period there is a set of PRACH occasions that are not mapped to [image: ] SS/PBCH blocks, no SS/PBCH blocks are mapped to the set of PRACH occasions. An association pattern period includes one or more association periods and is determined so that a pattern between PRACH occasions and SS/PBCH blocks repeats at most every 160 msec. PRACH occasions not associated with SS/PBCH blocks after an integer number of association periods, if any, are not used for PRACH transmissions.”

By which, we can see that after the integral number of mapping cycles in an association period, the leftover ROs will not be mapped to any SSBs, meaning that there will not be any partial(incomplete) SSB-RO mapping cycle in the system. However, there will be some other cases that the leftover part is not the RO but the preambles. As one example, let’s assume there is 3 actually transmitted SSBs in the system, e.g., the 11010000 is signalled in the RMSI. Besides, the number of SSBs mapped to a RO is 4 and each SSB mapped to 8 preambles while each RO has total 64 preambles, meaning that the 64 preambles will divided into 4 groups and the first 8 preambles in each group will map to each SSB, e.g., ssb-perRACH-OccasionAndCB-PreamblesPerSSB is configured as “four” and “8”. In addition, let’s assume there is 2 valid ROs in a 10ms PRACH configuration periods for simplicity. Thus, the SSB-RO mapping situation is as following figured:
[image: ]Incomplete SSB-RO mapping cycle
2nd SSB-RO mapping cycle
1st SSB-RO mapping cycle

Fig. 1 illustration of leftover preambles
The first 3 preamble groups in RO 0, last preamble group in RO 0 and the first 2 preamble groups in RO 1 can form 2 complete SSB-RO mapping cycle. So after these two SSB-RO mapping cycles, there are 2 preamble groups are left which cannot from a complete mapping cycle. However, according the spec, the RO 1 is still used for the mapping but there is specification for the leftover preambles. UE/gNB may or may not consider the preambles are available to use. But issues might be raised if they have different understandings; especially gNB thinks these leftover preambles are not used but UE thinks they are. The impact could be:
1. The UE will select a preamble from a group that basically cannot be detected by gNB, which ends up with longer access delay, waste of time/power, more unnecessary interference. 
2. The gNB might pick the preamble as the CFRA preamble and assigned to a UE, however, another UE might select this preamble as CBRA preamble, which this will seriously jeopardize the performance of the contention free random access.
However, if gNB thinks these preambles are used while UE doesn’t, which may not be a big problem, it may cause gNB to blind detect these preamble but get nothing, nothing will broke. 
Thus, in light of the decision made for the leftover ROs, i.e., in the RAN1 AH#1801, 
Agreements:
· For the cyclic mapping of association between ROs and all the actually transmitted
SS/PBCH blocks, if there are leftover ROs after an integer number of cycles within the
defined period,
· no SS/PBCH blocks are mapped to these leftover ROs
We proposal to have the leftover preambles are also not mapped to any SSB/PBCH blocks. So the SSB-RO mapping cycle will be always complete in the association period. And the number the PRACH resource per SSB is equal from time to time in the system.
Proposal: For the cyclic mapping of association between ROs and all the actually transmitted SS/PBCH blocks, if there are leftover preambles after an integer number of cycles within the SSB-RO association period, no SS/PBCH blocks are mapped to these leftover preambles.

Conclusion
In this contribution, considerations on SSB-RO mapping are presented. In particular, the following are proposed:
Proposal: For the cyclic mapping of association between ROs and all the actually transmitted SS/PBCH blocks, if there are leftover preambles after an integer number of cycles within the SSB-RO association period, no SS/PBCH blocks are mapped to these leftover preambles.
One draft CR for TS 38.213 is provided in separate documents. 
References
1. TS38.213, “Physical layer procedures for control”, V15.8.0.


image2.png
Preamble 00~07

SSBO

Preamble 16~23 SSB1
RO O Preamble 32~39 SSB3
Preamble 48~55 SSBO
Preamble 00~07 SSB1
Preamble 16~23 SSB3
RO 1 Preamble 32~39 SSBO
Preamble 48~55 SSB1





image1.wmf
SSB

Tx

N


image10.wmf
SSB

Tx

N


