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1. Introduction

This contribution suggests way-forwards on SI Request Optimization.
In RAN2#113e, RAN2 made the following agreements:

=>
 UE records the on demand SI related information for following scenarios: 


1. Failed on-demand SI request


2. Successful on-demand SI request

1 
One specific raPurpose is introduced for MSG3 based on demand SI request.

In RAN2#113bis-e, RAN2 made the following agreements:

1
UE reports the SIBs that UE actually intends to request.

2
Both Msg1-based and Msg3-based SI request related information are supported.
In RAN2#114e, RAN2 made the following agreements:
1
For the content for on demand SI:


Include information to differentiate between Msg1-based or Msg3-based on-demand SI request. How to convey the information is FFS.


UE records intended SIBs for failed on-Demand SI request. FFS the successful case.

And, RAN2 failed to reach a conclusion on reporting options. Currently, there are four options on the table:

Option 1: Extend Logged MDT

Option 2: Extend RA report

Option 3: 

Extend RA report to include successful on-demand SI related information

Extend CEF report to include failed on-demand SI related information

Option 4:

Extend RA report to include successful on-demand SI related information

Introduce a new report to include failed on-demand SI related information

2.
Discussion
2.1 Modelling for SI Request Optimization

It seems suitable to extend RA Report because the SI request is performed over the random access, and the current RA Report has been already specified very well in order to provide RA related information. For instance,

-
Since RA report already has raPurpose, it is easy to indicate SI request type, i.e. msg1-based or msg3-based.

-
Since RA report already has ra-InformationCommon, it is easy to identify RA related information per RA attempt.

It also means that any unnecessary information can be excluded as we reuse current logged MDT or CEF report. 

The current RA report is used to log RA-related information for successful RA cases only. For the success case of SI Request, we have assumed that RAN2 majority view is to reuse the current RA Report because nothing is almost required for the enhancement. On the other hand, the RA report can be extended to additionally consider the failure only for random access initiated due to on-demand SI request because so minor update is still required. For instance, a new indicator may be introduced just to indicate if the RA due to SI request succeeded or failed.
Even though there are alternatives, it is not clear if these are best.
The current Logged MDT has not been used to collect RA-related information. Thus, heavy update would be expected.

The current CEF report is used to address any problem in the transition to connected mode from idle or inactive. However, the SI request procedure does not intend to transit to connected mode. Furthermore, the combination of current RA report and the modified CEF report could spoil the commonality in SI request optimization mechanism.
It would be an option to introduce new reporting mechanism. However, we have not assumed that there is any new requirement demanding a new reporting mechanism.
Proposal 1: RA report is extended to consider even failure of RA initiated due to on-demand SI request only.
2.2 Compact Representation of Requested SIBs 

The gNB always transmits SIB1. While many SIBs may be defined by the gNB, a given gNB may not support or transmit all SIBs. If the UE reports requested SIBs using a long bitmap, it would consume more radio resources or may reduce the amount of redundancy (i.e., amount of channel coding) for a given amount of allocated radio resources. Hence, it is more efficient to use a compact bitmap to represent requested SIBs. A 16-bit bitmap or a 24-bit bitmap can be used. Furthermore, there should be adequate flexibility so that a given gNB may use a 16-bit bitmap or a 32-bit bitmap to represent “requested-SIB-List” based on the current gNB configuration and capabilities. The SIB number should be interpreted starting with SIB2 instead of SIB1. The value of ‘1’ indicates that the UE is requesting a SIB and the value of ‘0’ means the UE is not requesting such SIB as part of an ODSI request. Furthermore, Position 0 (i.e., the Least Significant Bit or LSB) indicates if 0+2=SIB2 is being requested by the UE or not. Similarly, Position (N-1) (=Most Significant Bit or MSB) indicates if (N-1)+2= SIB (N+1) is being requested by the UE or not.  

Observation 1. SIB1 is always transmitted by the gNB. Furthermore, some higher-numbered SIBs may not be transmitted at all by the gNB per gNB configuration and gNB capabilities. The use of the shortest possible bitmap in the UE’s ODSI report would reduce the overall amount of signaling.

Proposal 2: Represent “requested SIBs” in a compact bitmap with a configurable size (e.g., a 16-bit bitmap or 24-bit bitmap) to represent “requested-SIB-List” and interpret the SIB number starting with SIB2 instead of SIB1.

2.3 Further Information
With the modelling option mentioned above, 

Proposal 3: In the RA Report, a new indicator is introduced to indicate if the RA due to SI request succeeded or failed.
SI Request operation can be either via NUL or SUL, and it is essential for the network to identify which uplink is used for SI request, for SI request optimization.

Proposal 4: In the RA Report, an indicator is introduced to indicate if SI request was performed over either NUL or SUL.
2.4 Others
In Rel-16 Positioning, PosSI messages and PosSIBs have been introduced. RAN2 is required to clarify if it’s in this scope.

Proposal 5: RAN2 clarifies whether to also consider Positioning SI/SIB in SI request optimization.
3. Conclusion

It is suggested that 
Proposal 1: RA report is extended to consider even failure of RA initiated due to on-demand SI request only.
Proposal 2: Represent “requested SIBs” in a compact bitmap with a configurable size (e.g., a 16-bit bitmap or 24-bit bitmap) to represent “requested-SIB-List” and interpret the SIB number starting with SIB2 instead of SIB1.

Proposal 3: In the RA Report, a new indicator is introduced to indicate if the RA due to SI request succeeded or failed.
Proposal 4: In the RA Report, an indicator is introduced to indicate if SI request was performed over either NUL or SUL.

Proposal 5: RAN2 clarifies whether to also consider Positioning SI/SIB in SI request optimization.
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