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1. Introduction
RAN2 has successfully completed the specification on system information procedure, so a few issues were remained as open to finalize the Rel-15 WI. The paper discusses one remaining FFS issue related to the on-demand SI acquisition procedure.
2. Discussions
At the last RAN2 meeting, the discussion on the SI procedure was made and the following agreements was captured in Chairman’s report. Additionally, the agreements were reflected as a text procedure in CR (R2-1816036), including consensus from the offline discussion.
Agreements

1
UE starts to receive after receiving acknowledgment for SI request in the current modification period

2
UE continues to receive until the end of the modification period or until the SI is received.
Regarding the discussion, the following issue was left open and it was decided to treat in the next meeting.
=>
UE behaviour if the concerned SI message is not received in the current modification period can be discussed in the next meeting.
So, the paper tries to clarify the issue and suggest the proposal in order to finalize the open issue.

The issue is associated with the following procedure which was agreed in R2-1816036 at the last RAN2 meeting:

1>
if the SI message was not received by the end of the SI-window, repeat reception at the next SI-window occasion for the concerned SI message in the current modification period;

1>
perform the actions for the acquired SI message as specified in sub-clause 5.2.2.4.

Assuming a UE fails to receive SI messages in the current modification period, UE’s typical action is to re-perform the SI acquisition procedure at the next modification period. However, it may not acceptable if UE cannot get a chance to acquire the SI message though UE receives acknowledgement from gNB.
The case could be happen frequently as UE can perform SI reception operation without any time constraints. As an example, UE can activate SI reception procedure right after receiving acknowledgement within modification period, so the procedure may be activated close to the end of the modification period. 
Another problem is that the reacquisition procedure may require additional time that cannot be simply ignored. For example, SIB1 reception time needs around 20 ~ 160 ms as its periodicity is 160 ms. Also on-demand SI procedure requires 10 ~ 40 ms assuming Msg1/Msg3 based RACH mechanisms. So, UE has to unnecessarily consume longer time than 200 ms to re-perform on-demand SI procedure. The mechanism may lead to spend UE battery power and DL/UL resources. 

Therefore, the problem should be avoided and it can be easily solved by adding a gNB management procedure. As gNB determines and sends acknowledgement to UEs, the gNB can manage UE state by checking the time to send acknowledgement. So, when gNB recognizes the UE doesn’t have enough time to acquire the concerned SI message in the current modification period, it is possible the gNB broadcasts the SI message at the next modification period. Then, the UE can receive the SI message at the next modification period without restarting on-demand SI procedure. The procedure should be specified in the spec. in order to provide consistency among UEs.

The procedure should be limited to reduce SI broadcasts, so gNB determine the SI broadcast only for the UE which receives acknowledgement after the start of the last SI-window in the current modification period.

Proposal 1: When UE fails to receive the SI message in the current modification period, the UE receives the concerned SI message at the next modification period without restarting on-demand SI procedure.

Proposal 2: The feature is limited to the UE which receives acknowledgement after the start of the last SI-window in the current modification period
3. Text Proposal

5.2.2.3.2
Acquisition of an SI message

When acquiring an SI message, the UE shall:

1>
determine the start of the SI-window for the concerned SI message as follows:

2>
for the concerned SI message, determine the number n which corresponds to the order of entry in the list of SI messages configured by schedulingInfoList in si-SchedulingInfo in SIB1;

2>
determine the integer value x = (n – 1) * w, where w is the si-WindowLength;

2>
the SI-window starts at the slot #a, where a = x mod N, in the radio frame for which SFN mod T = FLOOR(x/N), where T is the si-Periodicity of the concerned SI message and N is the number of slots in a radio frame as specified in TS 38.213 [13];

1>
receive the PDCCH containing the scheduling RNTI, i.e. SI-RNTI, from the start of the SI-window and continue until the end of the SI-window whose absolute length in time is given by si-WindowLength, or until the SI message was received;

1>
if the SI message was not received by the end of the SI-window, repeat reception at the next SI-window occasion for the concerned SI message in the current modification period;

1>
if the concerned SI message was not received in the current modification period, and if acknowledgement for SI request is received after the start of the last SI-window in the current modification period;

2> perform the actions for the concerned SI message in the next modification period as specified in sub-clause 5.2.2.3.2;

1>
else:

2> perform the actions for the acquired SI message as specified in sub-clause 5.2.2.4.
NOTE:
The UE is only required to acquire broadcasted SI message if the UE can acquire it without disrupting unicast data reception, i.e. the broadcast and unicast beams are quasi co-located.
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