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1 Introduction

In the RAN2#99 meeting, several companies agree that SI requests are grouped. However, there may be a remaining discussion point to group SI request responses which may occur with Msg1 based or Msg3 based SI request method in random access procedures. RAN WG2 made the following agreements regarding random access procedure. 
Agreements

1. RRC triggers MAC to initiate Random Access procedure for the purpose of SI-request. For the case of msg1-based request procedure RRC indicates to MAC the PRACH preamble/resource.

2. For msg. 1-based SI request MAC indicates to RRC the reception of acknowledgement for SI request

3. The UE is not expected to perform multiple mgs.1-based SI request RA procedures simultaneously.  A single msg.1-based SI request will be performed at a time.   

4. For msg1-based request procedure, the RACH msg2 contains only the MAC PDU subheader for a RAR containing the Random Access Preamble ID field acknowledging the received PRACH SI preamble.

Agreements

1. NR should support RAR multiplexing 

2. MAC PDU of RAR shall follow the MAC PDU format for NR (interleaved MAC sub-headers).  MAC sub-header details are FFS.  

3. The BI is located in the front of the MAC PDU, as the first entry

4. FFS if SI request responses are grouped together

In the agreements above, this contribution discusses further SI request responses need to be considered for grouping and the FFS above. 
2 Discussion

2.1 On-demand SI operation in random access procedure
NR system information is divided into minimum SI and other SI. Minimum SI is periodically broadcast. The minimum SI includes basic information required for initial access to a cell and scheduling information for any broadcast SI. The other SI encompasses everything not broadcast in the minimum SI. The other SI may either be broadcast, or provisioned in a dedicated manner, either triggered by the network or upon request from the UE. Depend on CP discussions, the on-demand SI operation in random access procedure is illustrated in Figure 1 below. SI request responses reply to on-demand SI request, and can be grouped together.
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Figure 1:  Illustration of on-demand SI operation in random access procedure
Evaluation is performed with the following parameters:
· Ti: this is the transmission periodicity of SIBs. Although different SIBs can take different values, we take a single value for simplicity. 
· UE arrival rate λ: this is the rate when the UE triggers on demand delivery of other system information. This is highly dependent on cell size, different time in the day, how the cell reselection operation is done, UE mobility etc.

First, modeling the on-demand SI operation in random access procedure, where the arrival rate of Ti is λi, and the service rate isμi. Let m be the number of on-demand SI request. Denote (i = (λi /μi) as the traffic load of Ti. The contention probability of one class can be obtained, expressed as
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(1)
Similar to (1), the contention probability of the superposition of the two traffic load (e.g. eMBB and URLLC) (1 +(2 can be calculated as follows:
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(2)
where (1,2 =(1 +(2. In the multi case for grouping SI request responses, the contention probabilities for service classes with different SI request interval values can be obtained. From the above evaluation, the gain of the grouping SI request responses can be observed over the dedicated ACK in terms of radio resource efficiency and contention probability.
Observation 1: On-demand SI operation to support grouping SI request responses in random access procedure, which has decreased the contention probability.
Proposal 1: Grouping SI request responses can be considered that differential traffic type loads.
3 Conclusion

We summarize the contribution with the following observations:
Observation 1: On-demand SI operation to support grouping SI request responses in random access procedure, which has decreased the contention probability.
Based on the above observations we request RAN2 to discuss and agree on the following proposals:

Proposal 1: Grouping SI request responses can be considered that differential traffic type loads.
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