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1 Introduction

In RAN2#99 meeting, the agreements made on Random Access procedure for the purpose of SI-request are as follows[1]:
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.
In this contribution, we try to discuss further on how to realize the first agreement and summarize the proposals based on the discussion.

2 Discussion
In LTE, a UE could acquire different types of SIBs based on the UE requirement. For example, the MBMS related SIBs are configured as one set (e.g. SIB13, SIB15, SIB20)), and sidelink discovery related SIBs are configured as another set (e.g. SIB19). 
One UE may want to initiate the MBMS service and also use sidelink for D2D communication. In this case, UE needs to acquire SIB13, SIB15, SIB20 and SIB 19 from different sets of SIB. From this point, in NR, it could still be the use case that a UE could require multiple types of SIBs by on-demand procedure.
Observation 1 Multiple SIBs could be acquired by UE in NR.
For MSG1 based SI request, based on the previous agreements it is clear that one (or more) Preambles can be reserved, one each for requesting one or a set of SI message(s) for SI-request purpose. Consequently, when there are multiple SIs are required by UE, multiple preambles could be used.

Observation 2 Multiple preamble could be used for on-demand SI request in the random access.

Based on the two observations above, there could be two issues when MSG1 based SI request is applied.
Issue 1: Which preamble(s) will be indicated to MAC layer?
When MSG1 based SI request is applied, UE decides which SIs are required according to its requirement and then determines the preambles indicated to MAC layer. The mapping between SI and preamble is critical. Currently, at least an SI have to map to one preamble. Furthermore, it is agreed in RAN2#98 that one preamble could map with multiple SI[2].
Agreements in RAN2#98
1:
For MSG1 based SI request, the minimum granularity of requested SI is one SI message (a set of SIBs as in LTE).

2:
For MSG1 based SI request, one RACH preamble can be used to request for multiple SI messages.

If different SIs mapping to the same preamble are required by UE, RRC is supposed to be able to identify the duplicated preamble and avoid provide it to MAC repeatedly.

Furthermore, it is not clear if an SI could be mapped to multiple preambles. Such a mapping could bring benefit for power saving. For example, assuming RAPID X could be used to request SIBx while RAPID Y could be used to request both SIBx and SIBy. When a UE only acquires SIBx, RAPID X will be used but not RAPID Y. Correspondingly, when RAPID X is received, gNB will only transmit SIBx for power saving. 
Considering the mapping between SI and preamble, it is benefit to select preambles carefully in RRC before trigger a RA for SI request. It is proposed to have a preamble selection procedure in RRC for Msg1 based SI request. Appropriate preambles for SI request will be output by such a procedure. Besides the cases mentioned above, there could be other principles in the selection procedure for further study.
Proposal 1: For MSG1 based SI request, a preamble selection is performed in RRC before a RA is triggered in MAC. FFS about the details of selection.
Issue 2: When there are multiple preambles for SI acquisition, is it indicated to MAC one by one or in one shot?
- Option 1: RRC indicates the preamble for SI request one by one

In this option, which sequence the preambles are indicated could be UE implementation or specified. Further discussion could be focused on how to do it one by one. 
It is agreed MAC to indicate the acknowledgement of SI request to RRC. Based on the indication, RRC could send another preamble and trigger another RA in MAC.

However, when the SI request is not acknowledged till the maximum number of preamble transmission, a RA problem may be indicated to high layer. In this case, RRC could stop the following SI request i.e. no further preamble will be indicated to MAC.
- Option 2: RRC indicates the multiple preambles for SI request in one shot.
When RRC indicates multiple preambles to MAC in one shot, considering the agreements in last RAN2 meeting, MAC is supposed to deal with the multiple preambles one by one, then a buffer in MAC is required. When one preamble is acknowledged and MAC will transmit the subsequent preamble. However, there could be a conflict issue. Since it takes time to complete all the transmission of SI request, there could be another RA triggered by upper layer, e.g. RRC connection establishment before all the preambles in the buffer are transmitted. There could be another requirement on MAC to identify the conflict and make a decision. But in option 1, RRC could decide it by itself and stop the following SI request trigger to avoid the conflict. From this point of view, Option 1 is proposed. 
Proposal 2: For MSG1 based SI request, when an acknowledgement for SI request is indicated by MAC, the RRC could indicate another preamble to MAC for SI request.  
3 Conclusion

Based on the discussion in section 2 it is proposed as following:
Proposal 1
For MSG1 based SI request, a preamble selection is performed in RRC before a RA is triggered in MAC. FFS about the details of selection.
Proposal 2
For MSG1 based SI request, when an acknowledgement for SI request is indicated by MAC, the RRC could indicate another preamble to MAC for SI request.
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