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1 Introduction

RAN2 has made the following agreements for indicating the requested SI(s) for Msg1 based SI request procedure.

According to above agreement, depending on network implementation, network can configure one of the following to indicate the requested SI(s) for Msg1 based SI request procedure.

1) Association between PRACH preambles and SI messages. PRACH preamble can be associated to one or more SI messages.

2) Association between PRACH resources (time/frequency) and SI messages. PRACH resource can be associated to one or more SI messages.

3) Association between PRACH preambles & PRACH resources (time/frequency) and SI messages. PRACH resource can be mapped to multiple SI messages. One or more SI messages associated to same PRACH resource can be associated to different PRACH preambles.
In case of 1) and 3) there is direct association between PRACH preamble and SI messages. So UE can select PRACH preamble associated with the SI message it needs to request. In this contribution we discuss how the UE selects a PRACH preamble if network does not configure mapping between PRACH preamble and SI message(s) for Msg1 based SI request procedure.
2 Discussion
The preamble selection procedure in LTE and NR MAC specification for PRACH (re-)transmission is as follows:
The MAC entity shall:

1>
if the ra-PreambleIndex has been explicitly signalled (i.e. either by PDCCH order or RRC) or provided by RRC, and it is not 0b000000:
2>
set the PREAMBLE_INDEX to the signalled ra-PreambleIndex;

1>
else:

2>
if Msg3 has not yet been transmitted:

3>
if Random Access Preambles group B exists; and
3>
if the potential Msg3 size (UL data available for transmission plus MAC header and, where required, MAC CEs) is greater than ra-Msg3SizeGroupA:

4>
select the Random Access Preambles group B;
3> else:

4>
select the Random Access Preambles group A.
2> else (i.e. Msg3 is being retransmitted):

3>
select the same group of Random Access Preambles as was used for the preamble transmission attempt corresponding to the first transmission of Msg3.
2>
select a ra-PreambleIndex within the selected group randomly with equal probability;

2>
set the PREAMBLE_INDEX to the selected ra-PreambleIndex;

From the above procedure we can observe that if PRACH preamble is not explicitly signaled, MAC assumes 4 step random access procedure in which Msg3 is transmitted. MAC selects PRACH preamble from Random Access Preambles group A or Random Access Preambles group B based on Msg3 size. This is not correct for Msg1 based SI request procedure. In case of Msg1 based SI request procedure, Msg3 is not transmitted and PRACH preamble may not be reserved for SI request. PRACH preamble(s) may not be reserved only in case PRACH resource(s) are reserved for Msg1 based SI request. So the preamble selection procedure in MAC needs to be updated for Msg1 based SI request procedure.

Observation 1: If PRACH preamble is not explicitly signaled, MAC assumes 4 step random access procedure in which Msg3 is transmitted. MAC selects PRACH preamble from Random Access Preambles group A or Random Access Preambles group B based on Msg3 size.
Observation 2: For Msg1 based SI request PRACH preamble(s) may not be reserved only in case PRACH resource(s) are reserved for Msg1 based SI request. Msg3 is not transmitted for Msg1 based SI request.
Preamble selection procedure if PRACH preamble is not reserved for Msg 1 based SI request:
If Random Access Preambles group B does not exist, MAC entity can select PRACH preamble from Random Access Preambles group A randomly with equal probability.
If Random Access Preambles group B exists then there are three possibilities
a. select PRACH preamble from Random Access Preambles group A randomly with equal probability

b. select PRACH preamble from Random Access Preambles group B randomly with equal probability

c. select PRACH preamble from all preambles in Random Access Preambles group A and Random Access Preambles group B randomly with equal probability
Since the PRACH resources are reserved for Msg1 based SI request, UE can select PRACH preamble from any group. This will not affect the Msg1 transmissions by other UEs for non SI purposes as they will transmit Msg1 in different PRACH resources.  
Observation 3: If PRACH resources are reserved for Msg1 based SI request and PRACH preambles are not reserved, transmission of Msg1 based SI request by selecting PRACH preamble from any group by a UE will not affect the Msg1 transmissions (for non SI purposes) from other UEs as they will transmit Msg1 in different PRACH resources.

It is also not necessary to select preamble randomly amongst the preambles in group A and/or group B as network can identify the SI request based on PRACH resource in which Msg1 is received. Even if multiple UEs transmit the same SI request using same PRACH preamble, there is no issue as network is not required to distinguish same SI request from different UEs. 
Observation 4: If PRACH resources are reserved for Msg1 based SI request and PRACH preambles are not reserved, it is not necessary to select preamble from both preamble groups as network can identify the SI request based on PRACH resource in which Msg1 is received.

If multiple UEs transmit the same SI request using same PRACH preamble then it can increase the likelihood of preamble detection. It also reduces the RAR overhead as GNB needs to transmit only one PDCCH and one SI Ack subheader in RAR MAC PDU. 

Observation 5: If PRACH resources are reserved for Msg1 based SI request and PRACH preambles are not reserved, multiple UEs transmitting the same SI request using same PRACH preamble in a PRACH resource can increase the likelihood of preamble detection and also reduces the RAR overhead.

Based on above discussion, we propose that if PRACH preamble(s) is not reserved for Msg 1 based SI request and only PRACH resources are reserved, UE select the first PRACH preamble from Random Access Preambles group A.
Proposal: If PRACH resources for Msg1 based SI request are included in MSI and PRACH preamble(s) for Msg 1 based SI request are not included in MSI, UE select first PRACH preamble from Random Access Preambles group A.

3 Conclusion

Based on the above, RAN2 is requested to discuss and agree on the following proposal:
Proposal: If PRACH resources for Msg1 based SI request are included in MSI and PRACH preamble(s) for Msg 1 based SI request are not included in MSI, UE select first PRACH preamble from Random Access Preambles group A.
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Agreement from RAN2#97bis [1]


If the PRACH preamble and/or PRACH resource specific to each SIB or set of SIBs which the UE needs to acquire is included in minimum SI then SI request is indicated using MSG 1.


Agreement from RAN2#98 [2]


For MSG1 based SI request, the minimum granularity of requested SI is one SI message (a set of SIBs as in LTE).


For MSG1 based SI request, one RACH preamble can be used to request for multiple SI messages.














