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1 Introduction
During the RRC Adhoc meeting, there was discussion about how UE handles a change of system information when it is engaged in a connection setup procedure. We analyze the various options available in this situation and consider their implications. 
2 Discussion
For the purpose of discussion, two scenarios are considered where a UE’s connection setup procedure overlaps a system information change occasion, and they are analyzed under the current assumptions.  Scenario 1 shown in Figure 1 consists of a UE receiving a page and a SI change indication in its paging occasion. The UE then performs the RA procedure, which continues past the modification period boundary. 
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Figure 1: Scenario 1 – Simultaneous SI change indication and page
Scenario 2 shown in Figure 2 consists of UE starting a call origination prior to its paging occasion during a modification period in which a SI change is being signaled. The resulting RA attempts continue past the modification period boundary. Given that the UE started its origination before its paging occasion, the UE may not know of the upcoming SI modification at the time of origination. 
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Figure 2 : Scenario 2 – UE call origination
The RA attempts that continue past the modification period boundary can cause multiple problems:
· Any of the RACH parameters may have changed (eg., PRACH resources, preamble split, RA response window, root sequence,  preamble_trans_max,…) leading to failed RACH attempts and interference to other UEs.

· Access class barring may have been switched on and the UE could be violating the barring.
· PHICH duration or resource may have changed leading to failure even after RA attempts succeed.
· In TDD, the UL/DL split may have changed and the UE could then be causing DL interference.
· The cell barring status may have changed and the UE may perform access on a barred/reserved cell.
Note that in addition to the scenarios mentioned above there are other scenarios, for example when UE comes out of DRX mode and has to perform RA, which have the same problems. 

It should also be noted that UE needs to read system information during connection setup. Otherwise, in scenario 2, a UE could entirely miss the SI change indication and would not read the new system information. Thus as a first step, we have the following proposal:
Proposal 1: UE continues to monitor paging for system information change indication during a connection establishment procedure.
Our assumption is that if system information change is fairly frequent, the problems mentioned above are serious. Below, we consider several options to solve the problems.
Option 1 – Delaying until new SI is read
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Figure 3 : Option 1
The first option consists of delaying the connection setup until the new system information is read, if the start of the connection setup procedure is close to the next modification period boundary. While this option is relatively simple, it can lead to delays of up to several seconds before the connection setup procedure is executed. If system information changes fairly frequently, such as in the case of access barring, this could have a heavy impact.
Another problem with this option is that it causes a “blackout period” in the first modification period in which the new SI is transmitted, as UEs read the new system information. There is no UL transmission in the blackout period. This can result in significant wasted capacity and delay to connection setup, but also a rush for RA resources for a short period after the UEs have read SI.
Option 2 – Interrupting RA procedure to read new SI
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Figure 4 : Option 2
The second option consists of UE interrupting the RA procedure when the modification period boundary is reached, reading the new system information and then continuing the RA procedure using the new system information. This option still has the problem of the large delays of connection setup as in option 1, but the occurrence of the delays would be less frequent (depends on the time in the modification period when the connection setup is triggered). This option also has the blackout period problem as in the first option. 
Interrupting the RA procedure (for a duration of up to several 100s of milliseconds) and then continuing the RA procedure requires significant additional communication between MAC and RRC. Procedures involving RRC timers will have to be redesigned to take this exception into account. Given that the interruption has to be done by RRC, it also creates race conditions. Therefore, we think that option 2 is very complex from the point of view of UE implementation.
Option 3 – Offsetting the transmission of the new SI
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Figure 5 : Option 3
The third option consists of offsetting the time at which the transmission of the new SI is started relative to the time at which it is effective. As shown in Figure 5, the transmission of the new SI is started at A, whereas the new SI is effective at C. An additional time B is defined, so that UEs that trigger a new connection setup procedure after B delay the execution of the procedure until the new SI is effective. UEs that trigger a new connection setup procedure before B do not delay the execution of the procedure. This option eliminates the delays to the connection setup procedure of options 1 and 2. It eliminates the blackout problem for all UEs. Also, it does not involve the interruption and continuation of the RA procedure as in option 2.
However, since there is an interval during which the new system information is transmitted and the old system information is effective, UEs that reselect to the cell face ambiguity about whether the system information being transmitted is currently effective.
A UE that reselects to the cell:
1. Reads system information and determines modification period boundaries and offset of SI effective time.
2. Determines if the current time is between A and C.
3. If the current time is between A and C, UE checks for SI change indication by reading paging at any paging occasion.
4. If the current time is between A and C and SI change is being indicated, the SI being transmitted is not currently effective. Wait until the SI effective period before using the acquired SI.
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Figure 6 : Option 3a
The following proposals are made (based on Option 3a).
Proposal 2: When System information modification occurs, the time at which the transmission of the modified system information is started preceedes the time at which the system information is effective by a defined offset (‘Offset of SI effective time’).
Proposal 3: A parameter ‘New access blocking offset’ is defined. When System information change is indicated, UEs shall not start a connection setup procedure if the current time is within the New access blocking offset prior to the time at which the new System information takes effect.
Proposal 4: Upon reselection a UE shall not access using the acquired system information until the next system information effective time, if:
· The current time is within the Offset of SI effective time before the SI effective time, and
· SI change is being indicated
3 Conclusion
We have analyzed the issues surrounding system information change during a connection setup procedure. The following are proposed, based on Option 3a discussed above.
Proposal 1: UE continues to monitor paging for system information change indication during a connection establishment procedure.

Proposal 2: When System information modification occurs, the time at which the transmission of the modified system information is started preceedes the time at which the system information is effective by a defined offset (‘Offset of SI effective time’).

Proposal 3: A parameter ‘New access blocking offset’ is defined. When System information change is indicated, UEs shall not start a connection setup procedure if the current time is within the New access blocking offset prior to the time at which the new System information takes effect.

Proposal 4: Upon reselection a UE shall not access using the acquired system information until the next system information effective time, if:

· The current time is within the Offset of SI effective time before the SI effective time, and

· SI change is being indicated
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