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1. Introduction

On-demand system information delivery has been discussed in the recent RAN2 meetings. At RAN2#95bis, the following agreements were made [1]:
Agreements

1: 
For on demand SI, other SIs may be broadcasted at configurable periodicity (equivalent to SI period in LTE) and for a certain duration.

2
Request of the other SI by idle and “new state” UE should be performed without state transition.

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 this contribution is to propose a possible method for reducing the signaling overhead associated with the on-demand SI delivery.
2. Discussion
2.1. Signaling Reduction Method
The basic procedure of the signaling reduction for on-demand SI delivery, similar to the idea presented in [2], is illustrated in Figure 1, wherein upon requesting a certain SIB (SI_ID = a) belonging to Other SI, the UE includes in the request message the version (e.g. valueTag = n-1) of the SIB that the UE previously obtained and currently stores. The gNB then composes the response message with the configuration parameters of the current version (valueTag = n) changed from the version that the UE claims (“delta content”) but without ones unchanged. It is assumed that the gNB saves the previously used SIB content.
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Figure 1
The UE may include in the request message the value tag of the corresponding SIB if it has already received the SIB from the same cell/TRP/Beam or other cells/TRPs/Beams in the same System Information Area (SIA) [3]. Otherwise, no value tag will be included in the request message, which results in the gNB sending back the full SIB content.
The benefit of this approach is possible reduction of the signaling overhead for on-demand SI delivery. The exact saving depends on the actual delivery procedure, how much portion of the configuration parameters to be updated, and possibly other factors. However, assuming that the network updates only a small portion of the other SI SIB parameters, it is anticipated that at least the size of the response message that conveys the SIB content will be significantly reduced. The potential drawbacks of this approach may be (1) the addition of valueTag in the request message, which is highly likely to be much smaller than the saving on the signaling and (2) stored copies of previously sent SIBs at least for a limited period. Considering the potential overhead reduction over these minor impacts, we believe that the signaling reduction method presented above will be beneficial with a relatively small cost.
Observation 1: The signaling reduction method will be beneficial with a relatively small cost.
2.2. Use Cases

2.2.1. SI Updates

When the gNB updates an Other SI SIB and decides to make the update available through on-demand delivery, it sends a notification of the SI updates (FFS: how to notify SI updates). When receiving the notification, the UE will start receiving the Minimum SI broadcast that indicates the availability of the updates with a new value tag. If the UE has already received and stored the SIB of an older version from the eNB or other cells/TRPs/Beams in the same SIA, UE may initiate the on-demand delivery procedure by sending the request message containing the version (value tag) of the stored SIB. The gNB may respond with the delta content containing only the configuration parameters in the SIB updated from the version that UE specifies. Note that the gNB should have flexibility to respond back to the requesting UE with the full content of the updated SIB, especially when the version that UE specifies is not stored/available in the gNB for some reasons. 
In some cases, the gNB may choose periodic broadcast of the updated SIB for limited duration/times. The UE that fails to receive the broadcast may initiate the on-demand request procedure. If the UE has already stored the previous SIB content, it is possible to reduce the signaling overhead on the response message. The exemplary procedure is shown in Figure 2.
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Figure 2
Observation 2: The signaling reduction method will be useful for SIB updates. 
2.2.2. Cell-specific SI Parameters
Suppose that the UE moves to a cell/TRP/Beam that uses a SIB (in Other SI) with a small number of configuration parameters deviated from those used by the other cells/TRPs/Beams belonging to the same SIA. If the UE has already received the SIB from some of such other cells/TRPs/Beams, the UE may initiate the on-demand request process for the SIB with reporting the previously obtained value tag. The gNB may generate a response containing the deviated parameters but no common parameters. In order to make this happen, the gNB uses a value tag for the SIB different from the one used by the other cells/TRPs/Beams.
Observation 3: The signaling reduction method will be useful for a cell/TRP/Beam that has configurations slightly different from surrounding cells.
3. Conclusion
Observation 1: The signaling reduction method will be beneficial with a relatively small cost.
Observation 2: The signaling reduction method will be useful for SIB updates. 
Observation 3: The signaling reduction method will be useful for a cell/TRP/Beam that has configurations slightly different from surrounding cells.

Proposal: RAN2 to study the signaling reduction method mentioned above.
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