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1. [bookmark: OLE_LINK13][bookmark: OLE_LINK14]Introduction
Some progresses have been made in last RAN2#98 meeting for the on-demand SI request for broadcast/dedicated delivery. The following agreements were achieved [1]:

	[bookmark: OLE_LINK15][bookmark: OLE_LINK16][bookmark: OLE_LINK17][bookmark: OLE_LINK18][bookmark: OLE_LINK19][bookmark: OLE_LINK20]Agreements for On demand request for broadcast delivery
1: On demand SI request will maximise commonality with the RACH procedure
2: Network sends an acknowledgement in MSG2 to the UE’s SI request sent in Msg1
FFS Network sends an acknowledgement in MSG4 to the UE’s SI request sent in Msg3



Agreements
Only progress on the two agreed approaches for delivering on-demand system information (via dedicated signalling to RRC_CONNECTED UEs; via SI-Message broadcast to RRC_IDLE and RRC_INACTIVE UEs) and refrain from introducing additional solution variants. 

According to the above agreement, we think more detailed procedure is needed since the ACK/NACK mechanism isn’t so clear right now. There is an email discussion also addressing the on demand SI issues [2]. Some issues and UE behavior need to be further discussed. Therefore, in this contribution we discuss the On-demand SI request and acknowledgement procedure for the sake of efficiency and power saving.
2. [bookmark: OLE_LINK30][bookmark: OLE_LINK31][bookmark: OLE_LINK21][bookmark: OLE_LINK22]Discussion
In previous meetings, we’ve agreed that 
· For the other SI required by the UE, before the UE sends the other SI request the UE needs to know whether it is available in the cell and whether it is broadcast or not. 
· The scheduling information in minimum SI includes an indicator whether the concerned SI-block is periodically broadcasted or provided on demand
Some discussion papers [3][4] provide some views on the indication of the concerned SIs. There was a hot debate on whether to introduce an additional bit to reprensent an on demand SI is being broadcasted at that time. Generally, we think the agreed one bit in the minumum SI can be reused for the indicator as whether the concerned SI is  broadcasting, with each SIB’s bit combined in a bitmap indication, making the UE more easier to decode the field in the minumum SI rather than decoding the whole SIB fields. Two-bits approach gives some clear and definite with more burden for the indication. Moreover, considering the fact many SIBs may be requested at a time, the bitmap-formed indicator for the broadcast SIs is desired from UE perspective, since that the form will not tight coupled with every SI and network can transmit the indicator without other scheduling information related, to reduce the decoding complexity. Generlly, we think before the UE asks for the concerned SI, it should check the minimum SI whether the wanted one is broadcasted. This above mentioned applies both for the broadcast delievery for MSG1 /MSG3, and for dedicated delivery when in connected mode.
Proposal 1: Before the UE requests for the concerned SI, it should check the minimum SI whether the wanted SI is broadcasted by the one-bit indication.

2.1 Broadcast delivery

2.1.1 MSG1 related-Power Ramping
Power ramping only exists in the SI request procedure by MSG1. 
Similar as in LTE RACH procedure, when the preamble used for On-demand SI request is failed, then the power ramps up. There can be a power ramp step and a preamble initial received target power configured by network, similar as PowerRampingParameters in LTE. If the power we used for the SI request is equal or beyond the maximum power, then the SI request failed. It can make the commonality with the RACH procedure if NR RACH basically follows the LTE way. But we think the on demand SI request and the RACH procedure should be managed in separate counters and parameters, to give the network more flexibility. Generally those are two different procedures for its own purpose, so we’d better use independent configuration so as not to cause some ambiguous. Also, in some cases SI may be more important and urgent to obtain, so the network could make the effort to give the UE more chance to get the SI by configuring different parameter and counters compared to the common RACH procedure.
Proposal 2: It is suggested that independent power ramping parameters for the SI request and for the RACH procedure should be introduced.

2.1.2 MSG1&MSG3 related-SI broadcast by gNB

We should point out that based on the Agreements for On demand request for broadcast delivery, this section’s proposals don’t depend on whether it is Msg1 or Msg3 SI request.
[bookmark: OLE_LINK29][bookmark: OLE_LINK28]According to the above agreement, the network sends an acknowledgement corresponding to the UE’s SI request. But when to send the response and what the following UE behavior is after receive the ACK/NACK indicator have not been discussed. 
There was a discussion last meeting on the issue of broadcast/unicast approach in IDLE/ INACTIVE state [1]. We have the agreement that in IDLE/INACTIVE, we only progress on the SI-Message broadcast way for the on demand other SI. However, we have the sympathy on the point that this will lead to some inefficiency if we simply adopt the approach. If just very few UEs request for a certain other SI named SIB X at an instance of time, gNB just sends the SI request ACK right away and then broadcasts the SI in the following N SI periods. Then, if other UEs request for the same SIB X just after the ending the requested SI transmission, the gNB has to broadcast it again. In another case, if a UE requests for the SIB X, Y, Z and another UE requests for the Y, Z, W, then the gNB may make the choice that only SIB Y, Z will be broadcast in next following several SI period. It is desirable to give the network more flexibility to make the choice when to transmit the requested SIs for the sake of efficiency transmission.
Observation 1: It is desirable to give the network more flexibility to make the choice when to transmit the requested SIs for the sake of efficiency transmission.

[bookmark: OLE_LINK6][bookmark: OLE_LINK7]If the gNB decides to send the SI once gNB receives the SI request, it should definitely send an ACK to the UE, no matter what the ACK is formed of, e.g. the RAPID which implicitly indicate the ACK (or MSG4 ACK?). But if the gNB decides not to send the SI right away due to some scheduling consideration, it is beneficial to inform the UE ACK rather than the “NACK” notification, since that NACK will cause the UE to more attempts to acquire the SI, which leads to more UE power consumption. So the gNB could send an ACK indicator with the meaning that gNB already got the SI request, but will not broadcast the requested SI at once, the UE may need to wait for a time period and during the period, no more same request is wanted. Thus it is naturally advantageous to introduce a prohibit timer (backoff parameter if can be reused) to notify the UE that request has been received but will not broadcast the requested SI immediately, during the set timer period, UE could just wait for the SI broadcasted and should not request again. Note that if the requested SIB(s) is not available in the cell, the prohibit timer may be set to infinite until it changes to another cell. 
Proposal 3: It is advantageous to introduce a prohibit timer to notify the UE that SIB(s) request has been received but will not broadcast the requested SIB(s) immediately, during the set timer period, UE could just wait for the SI broadcasted and should not request again.

2.1.3 MSG1&MSG3 related-SI acquisition by UE

Consider the UE behavior after the UE obtain an ACK and the timer is not provided, the UE will start monitoring the SI window of the requested SIB in one or more SI periodicities. If the UE obtain an ACK and a prohibit timer, then UE knows that it should be waiting for a while to monitor the corresponding SIBs. During the waiting window, UE can check the scheduling information in the minimum SI whether the concerned SI is broadcasted, which could be done by set the SIB field to true. Once the UE detects that the requested SIB is broadcasted, it can monitor the corresponding SI period, or, it waits until the timer expires and then re-request. Thus, we propose
[bookmark: _Ref481596935]Proposal 4: The bit in minimum SI for the indicator of broadcast/on demand should be monitored when the UE receives the prohibit timer for awaiting the scheduled SI. 
According to the above agreement, we should maximize the commonality with the RACH procedure. As in LTE, we have the maximum power limitation and the PREAMBLE_TRANSMISSION_COUNTER for the maximum transmission RACH attemp number. Following the similar idea, at least we should have such a counter to determin the maximum times the UE could try to acquire the other SI. If the counter reaches its crest value, the UE shoud send an SI request failure to the upper layer.
Also, a timer mentioned above is needed as well. We should limit the UE from successive asking for the other SI. The UE can set a timer regarding the time period as the prohibit time for a second request. Alternatively, another timer could be used as a time period, during which the UE can request for the SI in a sequence manner, until the timer expires. No matter what kind of the timer is, we just focus on the timer-mechanism which can help the UE in the balanced behavior to request the SI. Moreover, the combination of the counter and the timer is needed so as to flexible configure the UE in a more efficient way.
It should be also noted that this approach is applicable to both MSG1 and MSG3 approaches, also applicable for broadcast and dedicated SI transmission.
Proposal 5: The counter and timer mechanism for the SI request failure handling should be introduced.

2.1.4 Common procedure 

In this section, we generally depict the on demand SI procedure for broadcast approach
[image: ][image: ]
Figure1: on demand SI procedure
2.2 Dedicated delivery
The timer and counter mechanism also could be applied for the dedicated delivery of the on demand SI. The basic principle is the same as broadcast method. UE power consumption should be considered as a key aspect.
When the UE is connect mode, it can use the dedicated signalling for the SI request and gNB can response with the requested SIBs in a dedicated signalling. Which messages could be used is for FFS. But generally, we could have a high level figure dipicting as below
[image: ]
Figure2: on demand SI procedure
[bookmark: _Ref481596939]Proposal 6: adopt the above general procedures in Figure 1&2 for the on demand SI procedure
2.3 During Transition delivery
At last meeting, it was agreed that on demand other SI can be transmitted by broadcast for inactive UE. However, during the meeting, it also discussed the unicast delivery for on demand other SI for inactive UE and at least the unicast delivery during the RRC state transition can be further discussed. For the case where UE request SI via MSG3 at the same time as RRC connection request, RRC connection resume request and RAN notification area update request, UE can combine other SI request with these signaling and then the on demand other SI can be delivered in MSG4. Moreover, for other SI unicast delivery, the network can achieve better radio resource efficiency for many cases and the other SI unicast delivery has the benefit of low latency for SI acquisition. Therefore, it is reasonable for transmitting other SI by unicast delivery for the cases when UE requests SI combine with other procedures such as RRC state transition, data transmission in RRC inactive and RAN notification area update. Therefore, we think that the other SI requested by MSG3 can be delivered by unicast such as MSG4.
According to the above discussion, we have the following proposal:
Proposal 7: The other SI requested by MSG3 can be delivered by unicast such as MSG4 at least when the other SI request combines with other procedures such as RRC state transition, RAN notification area update and data transmission in RRC Inactive.
3 Conclusion
In this contribution, we mainly discussed the issues for other SI request and delivery. Base on the discussion, we have the following proposals:
Proposal 1: Before the UE requests for the concerned SI, it should check the minimum SI whether the wanted SI is broadcasted by the one-bit indication.
Proposal 2: It is suggested that independent power ramping parameters for the SI request and for the RACH procedure should be introduced.
Observation 1: It is desirable to give the network more flexibility to make the choice when to transmit the requested SIs for the sake of efficiency transmission.
Proposal 3: It is advantageous to introduce a prohibit timer to notify the UE that SIB(s) request has been received but will not broadcast the requested SIB(s) immediately, during the set timer period, UE could just wait for the SI broadcasted and should not request again.
Proposal 4: The bit in minimum SI for the indicator of broadcast/on demand should be monitored when the UE receives the prohibit timer for awaiting the scheduled SI. 
Proposal 5: The counter and timer mechanism for the SI request failure handling should be introduced.
Proposal 6: adopt the above general procedures in Figure 1&2 for the on demand SI procedure
Proposal 7: The other SI requested by MSG3 can be delivered by unicast such as MSG4 at least when the other SI request combines with other procedures such as RRC state transition, RAN notification area update and data transmission in RRC Inactive.
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