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Discussion and decision
1 Introduction
In RAN2#97bis[1], there is agreement to adopt both MSG1 and MSG3 to transmit SI request for idle and inactive UE:

Agreements for on demand request of broadcast SI transmission.

1:
For idle and inactive mode, there will be network control whether MSG1 or MSG3 can be used to transmit SI request .

2: 
If the PRACH preamble and/or PRACH resource specific to each SIB or set of SIBs which the UE needs to acquire is included in minimum SI then SI request is indicated using MSG 1. 

3:  If the PRACH preamble and/or PRACH resource specific to each SIB or set of SIBs which the UE needs to acquire is not included in minimum SI then SI request is included in MSG3.

FFS Error handing in case SI is not received

FFS whether the request delivered in MSG 3 can be used for unicast delivery or for delivery of SI by dedicated signalling after a transition into connected, or other options
In this contribution, we discuss the method of on-demand SI delivery for RRC connected UE from the perspective of latency and signaling overhead.
2 Discussion
A UE in RRC connected mode could request on-demand SI through two ways:

· Through dedicated signaling, i.e., send SI request as dedicated signaling through contention-free UL grant.

According to UE specific resources, there are 3 cases:

· Case 1. UE has UL grant: send dedicated singling on the grant for SI request

· Case 2. UE has no UL grant but has configured SR resource : use SR/BSR procedure to get UL grant and then send SI request

· Case 3. UE has neither UL grant nor configured SR resource : perform RACH procedure to get contention-free UL grant and send SI request in MSG5

· Through the same approach as an idle/inactive UE does, i.e., MSG 1 or MSG3 method as indicated by minimum SI.
For UE in RRC idle and inactive mode, UE is probably uplink unsynchronized, and thus UE should send preamble to get UL time alignement before sending SI request through Msg3. For RRC connected UE, however, UL synchronized is achieved, and thus there is no necessity to have MSG1-MSG2 hand-shaking with the network. Moreover, dedicated signaling for SI request has the advantage of contention-free transmission and adaptive MCS selection over MSG3 delivery. Thus, UE in connected mode should not apply MSG3 to request SI when UE has available UL grant or scheduled scheduling request (SR) resource.
Observation 1. Send dedicated singaling as SI request for MSG3 requested SIBs is more resource/signaling efficient if a connected UE has UL grant or SR resource due to adaptive MCS selection.
If UE has neither available UL grant nor configured scheduling request (SR) resource, UE should get UL grant to send SI request through MSG3 method or through RACH procedure. In this situation two cases are considered:
· In addition to SI request, UE has unicast data: If UEs in conenected mode has SI request along with data to be transmitted, we suggest that UE first finish RACH procedure, and then transmit SI rquest and unicast data with dedicated signaling. The reason is that UE is already in connected mode, so the power consumption reduction by delivering UL small data in MSG3 becomes marginal. Moreover, if unicast data has a bigger size, RACH procedure should be perfomed as early as possible to avoid delaying the transmission of UL data. Further, if we transmit SI request along with unicast data in MSG3, SI request and unicast data will need to share the same transmission configuration such as the same number of HARQ retransmission, which may limit the configuration flexibility. With the above discussion, we have the following observations and proposals.
Observation 2. There is not clear benefit to carry unicasted data in MSG3 intiated by SI request.

Observation 3. To avod delaying random access intentions, we could give RACH procedure a higher priority than SI request procedure, i.e., deliver SI request with dedicated sinaling after RACH procedure.
· No unicast data: If UEs in conenected mode has no further unicast data, we expect that UE can perform MSG3 method to send SI request for the reason of SI acquisition latency. That is, if UE finishes RACH procedure to get contention-free UL grant for SI request, SI request will be transmitted until in MSG5. Therefore, using MSG3 method could have lower SI acquisition latency assuming that RACH collision probability for MSG3-requested SIBs is low.

Observation 4. To request a MSG3 requested SIBs, sending SI request through MSG3 has less latency and singlaing overhead than through dedicated signaling if a connected UE has no unicast data, UL grant and SR.
As for MSG1-requested SIBs indiacted in minimum SI, there are two alternatives for RRC connected UE to deliver SI request

· Send SI request through dedicated UL grant: The advantage is that gNB could configure adaptive MCS scheme to improve the transmission efficiency of SI response. If RRC connected UE triggers heavy SI request traffic, network could switch the SIB from on-demand delivery to be periodically broadcast. 

· Send SI request through MSG1 method: MSG1 method has no RACH contention issue, and for RRC connected UE there is no the need to redo RACH beam tracking, i.e., UE could send RACH preamble on the correct RACH resource to indicate the beam correspondence that has been derived before. The advantage is that SI response is delivered by broadcast and thus could be shared by more UE, which is benefitial assuming that SIB requested by MSG1 is with high request rate. Another advantage is that less power consumption and signaling overhead is required to send SI request compared to dedicated signaling for SI request. 
If UE has available UL grant or SR resource, we prefer to sending SI request through dedicated signaling because of adaptive MCS selection and no RACH contention issue. In contrast, if UE has no UL grant and SR resource, UE who send SI request through dedicated signaling should perform RACH procedure first, which has more latency and RACH contention risk than that of MSG1 method. Thus, if UE has no UL grant and SR resource, we prefer to MSG1 method for SI request.
Observation 5. Send dedicated singaling as SI request for MSG1 requested SIBs is more resource/signaling efficient if a connected UE has UL grant or SR resource due to adaptive MCS selection.
Observation 6. To request a MSG1 requested SIBs, sending SI request through MSG1 has less latency, less singlaing overhead, and less RACH contention risk than through dedicated signaling if a connected UE has no UL grant and SR.
4 Conclusions
In this contribution, we have following observations and proposals:
Observation 1. Send dedicated singaling as SI request for MSG3 requested SIBs is more resource/signaling efficient if a connected UE has UL grant or SR resource due to adaptive MCS selection.
Observation 2. There is not clear benefit to carry unicasted data in MSG3 intiated by SI request.

Observation 3. To avod delaying random access intentions, we could give RACH procedure a higher priority than SI request procedure, i.e., deliver SI request with dedicated sinaling after RACH procedure.
Observation 4. To request a MSG3 requested SIBs, sending SI request through MSG3 has less latency and singlaing overhead than through dedicated signaling if a connected UE has no unicast data, UL grant and SR.
Observation 5. Send dedicated singaling as SI request for MSG1 requested SIBs is more resource/signaling efficient if a connected UE has UL grant or SR resource due to adaptive MCS selection.
Observation 6. To request a MSG1 requested SIBs, sending SI request through MSG1 has less latency, less singlaing overhead, and less RACH contention risk than through dedicated signaling if a connected UE has no UL grant and SR.
Proposal 1. If a connected UE has available UL grant or configured SR, UE should send SI request as dedicated signaling through dedicated UL grant whether the on-demand SIBs is configured requested through MSG1 or MSG3.

Proposal 2. If a connected UE has neither available UL grant nor configured SR, and there is other random access intention, e.g. for UL unicast, UE should perform RACH procedure first, and deliver SI request through dedicated singaling.

Proposal 3. If a connected UE has neither available UL grant nor configured SR, and there is no other random access intention, UE should perform SI request procedure as idle/inactive UE does.
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