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Introduction
In the current specification, how to allocate the preamble to GroupB and Group A have been defined in RACH section. However, some ambiguous existed in the current description. The intention of this contribution is to discuss the current allocation and give the correction accordingly.
Discussion
In the current specification, the description on the allocation of preambles for group A and group B can be found as follow:
********************************From 38.321***********************************************
[bookmark: OLE_LINK2][bookmark: OLE_LINK1]ssb-perRACH-OccasionAndCB-PreamblesPerSSB (SpCell only): defines the number of SSBs mapped to each PRACH occasion and the number of Random Access Preambles mapped to each SSB;
-	numberOfRA-PreamblesGroupA (SpCell only): defines the number of Random Access Preambles in Random Access Preamble group A for each SSB, if Random Access Preambles group B is configured;
-	If groupBconfigured is configured, then Random Access Preambles group B is configured.
-	The Random Access Preambles in Random Access Preamble group A are the Random Access Preambles 0 to numberOfRA-PreamblesGroupA – 1, if Random Access Preambles group B is configured; Otherwise, the Random Access Preambles in Random Access Preamble group A are the Random Access Preambles 0 to the number of Random Access Preamles per SSB configured by ssb-perRACH-OccasionAndCB-PreamblesPerSSB;
-	The Random Access Preambles in Random Access Preamble group B, if configured, are the Random Access Preambles numberOfRA-PreamblesGroupA to the number of Random Access Preamles per SSB configured by ssb-perRACH-OccasionAndCB-PreamblesPerSSB	
NOTE 2:	If Random Access Preambles group B is supported by the cell and SSBs are mapped to Random Access Preambles, Random Access Preambles group B is included in each SSB.
********************************From 38.321************************************************
From above specification , it can be seen that the current description is only applicable for the allocation of preambles in case that there is only one SSB mapped with one RO. However, in case that multiple SSBs are mapped to one RO, the sentences above with green bar seems not correct.
For better understanding, one figure is given as follow to illustrate the issue.
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Fig.1: The allocation of preamble with current spec.(left); The allocation of preamble expected (right)

From left part of fig.1, we can see that the preamble used for SSB#1 and SSB#2 would be totally overlapped if the current specification is strictly followed. However, based on the agreements made in RAN1, the correct allocation of preamble for each SSB in the same RO should be the same as the right part of fig.1. 
Observation 1: For the case that multiple SSBs are mapped to one RO, the current specification for preamble allocation is not correct.
In the previous RAN1meeting, the following agreement is achieved:
Agreements:
For the case that N SSBs are associated with one RACH occasion, where N >= 1, the subset of cb-preamblePerSSB consecutive CBRA preambles associated with SSB i (i=0, …, N-1) starts from preamble index i*(64/N).  
Based on the agreements above, the preamble allocation methord can be calculated as follow. 
For the case of  N > 1, where N represents ssb-perRACH-Occasion, if numberOfRA-PreamblesGroup A is configured, the start preamble for group A for the i-th sequential SSB is i*(64/N), and the end of the group A preamble index for the i-th sequential SSB is i*(64/N) + numberOfRA-PreamblesGroup A-1, thus the start group B preamble index for the i-th sequential SSB is i*(64/N) + numberOfRA-PreamblesGroup A, and the end of the group B preamble index for the i-th sequential SSB is i*(64/N)+ CB-PreamblesPerSSB-1.
From above discussion, the current specification about allocation of preamble for group A and group B should be modified as analysis above. We give our proposal as follows:
Proposal 1: In case N SSBs are mapped to one RO, for the ith SSB:
Case 1: Group B is configured
· The preamble index range for group A: From i*(64/N) to i*(64/N) + numberOfRA-PreamblesGroupA - 1,
· The preamble index range for group B: From i*(64/N) + numberOfRA-PreamblesGroupA to i*(64/N) + CB-PreamblesPerSSB - 1
Case 2: Group B is not configured
· The preamble index range for group A: From i*(64/N) to i*(64/N) + CB-PreamblesPerSSB - 1
 For easier to understand, we give the example of corrections in the Annex.

Conclusion
Based on the analysis given above, we give our proposal as follow:
Observation 1: For the case that multiple SSBs are mapped to one RO, the current specification for preamble allocation is not correct.
Proposal 1: In case N SSBs are mapped to one RO:
Case 1: Group B is configured, for the ith SSB
· The preamble index range for group A: From i*(64/N) to i*(64/N) + numberOfRA-PreamblesGroupA - 1,
· The preamble index range for group B: From i*(64/N) + numberOfRA-PreamblesGroupA to i*(64/N) + CB-PreamblesPerSSB - 1
Case 2: Group B is not configured, for the ith SSB
· The preamble index range for group A: From i*(64/N) to i*(64/N) + CB-PreamblesPerSSB - 1
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Annex
 
5.1.1 Random Access procedure initialization
/*omit for short*/
-	ssb-perRACH-OccasionAndCB-PreamblesPerSSB (SpCell only): defines the number of SSBs mapped to each PRACH occasion and the number of Random Access Preambles mapped to each SSB;
-	numberOfRA-PreamblesGroupA (SpCell only): defines the number of Random Access Preambles in Random Access Preamble group A for each SSB, if Random Access Preambles group B is configured;
-	If groupBconfigured is configured, then Random Access Preambles group B is configured.
-  If ssb-perRACH-Occasion <= 1
-	The Random Access Preambles in Random Access Preamble group A are the Random Access Preambles 0 to numberOfRA-PreamblesGroupA – 1, if Random Access Preambles group B is configured; Otherwise, the Random Access Preambles in Random Access Preamble group A are the Random Access Preambles 0 to the number of Random Access Preamles per SSB configured by ssb-perRACH-OccasionAndCB-PreamblesPerSSB;
-	The Random Access Preambles in Random Access Preamble group B, if configured, are the Random Access Preambles numberOfRA-PreamblesGroupA to the number of Random Access Preamles per SSB configured by ssb-perRACH-OccasionAndCB-PreamblesPerSSB.
-  If ssb-perRACH-Occasion > 1
-    The Random Access Preambles in Random Access Preamble group A for the i-th SSB are the Random Access Preambles  i*(64/ssb-perRACH-Occasion) to i*(64/ssb-perRACH-Occasion) + numberOfRA-PreamblesGroup A-1, if Random Access Preambles group B is configured; Otherwise, the Random Access Preambles in Random Access Preamble group A are the Random Access Preambles i*(64/ssb-perRACH-Occasion) to i*(64/ssb-perRACH-Occasion)+ CB-PreamblesPerSSB-1
-	The Random Access Preambles in Random Access Preamble group B for the i-th SSB, if configured, are the Random Access Preambles i*(64/ssb-perRACH-Occasion) + numberOfRA-PreamblesGroup A to i*(64/ssb-perRACH-Occasion)+ CB-PreamblesPerSSB-1
NOTE 2:	If Random Access Preambles group B is supported by the cell and SSBs are mapped to Random Access Preambles, Random Access Preambles group B is included in each SSB.




2
R2-167949
image1.png
RO -

SSB#1

SSB#2

ssb-perRACH-OccasionAndCB-PreamblesPerSSB is configured to (2, 24)

number OfRA-PreamblesGroupAis configured to 14

~ Group A Preamble index{0,1,2,34...13}

J\— Group B Preamble index{14,15,16,...23}

~ Group A Preamble index{0,1,2,3,4...13}

{ Group B Preamble index{14,15,16,...23}

RO

SSB#1

SSB#2

~ Group A Preamble index{0,1,2,3,4...13}

T]— Group B Preamble index{14,15,16,...23}

‘, Group B Preamble index{45,39,40,...54}

~ Group APreamble index{31,32,33,...44}




