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1 Introduction

In RAN2 Ad-Hoc1, the following agreements were made [1]  
Agreements related to SI provided by broadcast

1: 
UE can request one or more SIs or all SIs (e.g. SIBs) in single request. 

2: 
One or more SIBs requested by UE are provided using approach 2 i.e. using SI scheduling frame work.

3: The scheduling information for other SI includes SIB type, validity information, periodicity, and SI-window information in minimum SI irrespective of whether other SI is periodically broadcasted or provided on demand.
FFS Whether there is an additional indication that an on demand SI is actually being broadcast at this instant in time.
4:  If minimum SI indicates that a SIB is not broadcasted, then UE does not assume that this SIB is a periodically broadcasted in its SI-Window at every SI-Period. Therefore the UE may send an SI request to receive this SIB. After sending the SI request, for receiving the requested SIB, UE monitors the SI window of requested SIB in one or more SI periods of that SIB.
In RAN2 Ad Hoc2, the following agreements were made on [2]:
Agreements for Msg1 based SI request method:

1:
RAPID is included in Msg2.

2: 
Fields Timing Alignment Information, UL grant and Temporary C-RNTI are not included in Msg2.

3:
RACH procedure for SI requests is considered successful when Msg2 containing a RAPID corresponding to the transmitted preamble is received.

4:
Msg2 reception uses RA-RNTI that corresponds to the Msg1 transmitted by the UE (details of RA-RNTI selection left to UP discussion)

5:
UE retransmits RACH preamble according to NR RACH power ramping 

6: 
Msg1 for SI request re-transmission is continued until reaching max preamble transmissions. Thereafter, a Random Access problem to upper layers is indicated. (depending on the NR RACH procedure design)
FFS: Upper layer actions when MAC reports Random Access problem. To be discussed in CP session.

7:
Back off is applicable for Msg1 based SI requests but no special Back off subheader/ procedure is required.

Agreements for Msg3 based SI request method:
1: 
UE determines successful Msg3 based on reception of Msg4 

FFS Details of the Msg4 content used to confirm successful Msg3. To be discussed initially CP.

2:
Preamble(s) for SI request using Msg3 based Method are not reserved.

3:
RRC signalling is used for SI request in Msg3.

FFS: RRC signalling how to indicate the requested SI/SIB details left to ASN.1 work.

5:
Temporary C-RNTI received in Msg2 is used for Msg4 reception

In this contribution, we further discuss remaining aspects of the on-demand SI procedure.
2 Additional Indication for SI Broadcast
During the SI phase of NR (specifically RAN2 #95Bis) the following agreement was made:
3
For an SI required by the UE, the UE should know whether it is available in the cell and whether it is broadcast or not before it sends the other SI request (e.g. by checking minimum SI). 

The purpose of making such agreement was  to avoid having a UE send a SI request when the on-demand SI is already being broadcast by the network (e.g. as a result of another UE request).   This reduces the UE power consumption associated to SI request transmission and the overall UL and DL signaling load in the network.  These factors become even more significant for SI request using MSG3-based procedure.  

During the work item phase, an indicator was agreed, however, such indicator was provided only to differentiate periodically broadcasted SI with on-demand SI.  The possibility of having an additional indicator which the UE could use to determine if an on-demand SI is already being broadcast was left open.
	Agreements

2: Scheduling information in minimum SI includes an indicator whether the concerned SI-block is periodically broadcasted or provided on demand
FFS Whether there is an additional indication that an on demand SI is actually being broadcast at this instant in time


In our opinion, to reduce the UE power consumption associated with the on-demand SI request method, a UE should not have to request other SI that has already been requested by another UE.  Such behavior is in-line with what was agreed during the study item.  
One discussed advantage of always having the UE request was to allow the NW to beamform the SI transmission to the requesting UE.  From the UE perspective, there seems to be no benefit as it anyway monitors the best beam(s).  From the network perspective some beam sweeping may be avoided, but we think that the network in many cases would have to sweep anyways if multiple UEs are requesting the same SI.

Based on this, we believe the agreement related to the above indicator (“Scheduling information in minimum SI includes an indicator whether the concerned SI-block is periodically broadcasted or provided on demand”) should actually reflect whether the network is currently broadcasting an SI.  
The indicator should be valid for a finite period of time [3]  In other words, the UE should assume the associated SI will be broadcast only for some finite amount of time following the time after a UE sees a “set” indicator in the minimum SI.  The amount of time for which the UE can then assume the SI will be broadcast requires further discussion.  This time should take into account both the SI window of the broadcasted SI, and the periodicity of the minimum SI, since it may be desirable that repetitions of the minimum SI have the same value of the indication.
Proposal 1 Revise the agreement on the indicator in minimum SI to:  “Scheduling information of an SI includes an indicator which signals whether an SI is currently being broadcast by the network”.  
With the above agreed, the next question to be resolved is whether the UE needs to further distinguish between an on-demand SI and an SI which is periodically broadcast by the network, or whether the above indication is sufficient.  With a single indication, a UE which fails to successfully receive an SI within its SI window would need to re-read minimum SI again (to determine whether to re-request the SI).  Such re-reading of minimum SI could be avoided for periodically broadcasted SI if the UE is aware (via an additional indication) of whether the SI is on-demand SI or whether it is periodically broadcast.  However, we believe that such optimization that applies only to the failure case does not warrant an additional indication in minimum SI, and would lead to extra specification effort in having to specify the failure case for on-demand and periodically broadcast SIs differently.
Proposal 2 No additional indication is needed to differentiate between on-demand SI and periodically broadcast SI. 

The indication of whether SI is currently being broadcast will be change by the NW each time it receives an SI request and each time the NW decides to broadcast the on-demand SI.  Since the change if this indication does not constitue a change in the SI itself, it does not need to trigger a paging message for SI change modiciation.  In addition, since the actual contents of the SI message itself are not being affected, the value tag associated with the SIB for which the indication is present should not change as a result of toggling the indication.
Proposal 3 Change in the indication of whether an SI is currently being broadcast does not trigger a paging for SI request or change in value tag. 

When a UE performs an SI request, it can determine whether the request is successful from the RACH procedure itself.  For MSG3-based procedure, this is achieved by reception of MSG4 with a MAC CE containing the UE ID transmitted in MSG3, as discussed in our companion contribution [3].  For MSG1-based request procedure, this is determined from reception of MSG2 echoing the transmitted request preamble.  As a result, there is no need for the UE to re-read MSG1 to check the status of the indication following a request.  In addition, the UE should not need to re-read MSG1 to check the indication in case SI reception fails.  It should instead be able to assume the SI will be broadcast for a number of modification periods following a successful request, to allow it to re-try SI reception without having to receive SIB1 at each time.  The period of time in which the UE can assume the SI will be broadcast can be defined in terms of modification period for that SI, and the number of modification periods can be either fixed in the specifications, or further provided to the UE as scheduling information for that SIB. 
Proposal 4 A UE assumes an on-demand SIB to be broadcast for N modification periods following request without the need to check the indication of whether the SI is currently being broadcast. 

3 Conclusion
In this contribution the following conclusions we made related to the additional indication for whether an SI is currently being broadcast by the NW or not.
Proposal 5 Revise the agreement on the indicator in minimum SI to:  “Scheduling information of an SI includes an indicator which signals whether an SI is currently being broadcast by the network”.  

Proposal 6 No additional indication is needed to differentiate between on-demand SI and periodically broadcast SI. 

Proposal 7 Change in the indication of whether an SI is currently being broadcast does not trigger a paging for SI request or change in value tag. 

Proposal 8 A UE assumes an on-demand SIB to be broadcast for N modification periods following request without the need to check the indication of whether the SI is currently being broadcast. 
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