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1 Introduction 

There are many discussions about the on-demand SI in the previous meetings, and in the latest RAN2 #97bis meeting, the following agreements have been made.
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.

There is also a FFS issue based on these agreements as follow:

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 will further discuss this FFS issue. 

2 Discussions

In this section, we will be focusing on different SIs delivery options for the Msg3-based scheme. In order to interpret this issue more clearly, we first list different Msg3 types and then analyze the SI delivery schemes for each type, and at last we will give our final proposals. 

2.1 Msg3 Types and SI Delivery Schemes

From on-demand SI aspect, the Msg3 can be divided into two types in the NR system:


(1)  The Msg3 carries only SI-Request information;


(2)  The Msg3 carries both SI-Request and RRC connection establish related information in some conflict 
       situations e.g. SI-Request conflicts with MT/MO services. In these situations, the SI-request should be 
       considered as some kind of MAC CE and can be included in Msg3 together with the CCCH message.
And according to the previous meetings, there are three SIs delivery options:

Opt1:  Broadcast: Broadcast the requested SIs according to the scheduling information;

Opt2:  Unicast: Unicast the requested SIs scrambled by TC-RNTI on receiving the Msg3;

Opt3:  Dedicated Signal: Delivery the SI by dedicated L3 signalling after a transition into connected state.

In the next section, we will analyze these three options for each Msg3 type. 

2.2 SI delivery schemes for each Msg3 type

For the first Msg3 type which carries only the SI-Request information, because that the following agreement has been made in the RAN2 #95bis meeting: 


                   Request of the other SI by idle and “new state” UE should be performed without state transition.
The gNB can only choose to broadcast or unicast the requested SI without the state transition. And the respective procedures are drawn in Figure 1.
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Figure 1: SI delivery Options with out state transition

Observation 1: If the msg3 only carries the SI-Request, the gNB can choose to broadcast or to unicast the requested SI without the state transition.
Now we will analyze these two options from the following aspects:

SI Acquisition Latency: In the broadcast scheme, the requested SIs is broadcasted according to the scheduling information, so the latency is depends on the requested-SI scheduling period. In the unicast scheme, the gNB delivery all the SIs in one Msg, it just likes that there is a huge SI and this huge SI is transmitted immediately on receiving Msg3. 

System Downlink Load:  In the broadcast scheme, the broadcasted SI can be received by all the UEs. In the unicast scheme, the unicast SI can only be received by the UE with the same TC-RNTI.

UE receiving complexity: In the broadcast scheme, the UE has to detect and to receive each SI at the respective occasion. In the unicast scheme, the UE only needs to detect the unicast SIs after the Msg3 transmission.

UE decoding efficiency: In the broadcast scheme, the UE only decodes the desired SI on the fixed occasion. In the unicast scheme, the UE doesn’t know whether the unicast Msg contains its desired SIs or not until successfully decoding, especially when several UEs send the Msg3 with the same TC-RNTI.
The pros/cons of two options are summarized in Table 1

Table 1: Broadcast VS Unicast

	
	Broadcast
	Unicast

	SI Acquisition Latency
	Depends on the requested-SI scheduling period

((
	Transmitted immediately after receiving Msg3
((

	System Downlink Load
	The broadcasted SI can be received by all the UEs  ((
	The unicast SI can only be received by the UE with the same TC-RNTI  ((

	UE receiving complexity
	High  (
	Low (

	UE decoding efficiency
	High (
	Low  (


From the Table 1, we can see that from the network side, broadcast scheme is much better. But from the UE side, the unicast scheme can shorten the SI acquisition latency and reduce the SI receiving complexity at the cost of lower decoding efficiency. 

Proposal 1: If the Msg3 carries only SI-request, the broadcast scheme should be taken as the baseline and no enhancement for unicast should be considered in Rel15.

For the second Msg3 type which contains both the SI-Request and connection establish related information, because the RRC connection establishment has much higher priority than SI acquisition, the gNB should finish the RRC connection setup procedure first without any interruption. So we prefer to enter into the connected first then to process this SI-Request. And according to the agreement in the RAN2 #96 meeting,

For UEs in connected, dedicated RRC signalling can be used for the request and delivery of other SI.
We can get the following proposal:

Proposal 2: If the Msg3 carries both SI-Request and RRC connection establish request, the gNB should first finish the RRC connection establishment and then delivery the requested SI by dedicated L3 signaling.

Based on the proposal 2, the careful readers may argue that if the RRC connection couldn’t be established successfully in some abnormal case, how to process this SI-Request. To this problem, there are two options:

Opt1:  Discard this SI request and wait the UE’s next action;

Opt2:  Broadcast the requested SI after RRC connection setup fail.

For Opt1, the UE has to trigger a new random access procedure to request SIs, it will significantly increase the uplink load and UE power consumption. Therefore, the gNB can broadcast the requested SI after RRC connection setup fail. However, it’s an implementation dependent issue.
3 Conclusion 

Observation 1: If the msg3 only carries the SI-Request, the gNB can choose to broadcast or to unicast the 
            requested SI without the state transition.

Proposal 1: If the Msg3 carries only SI-request, the broadcast scheme should be taken as the baseline and no 
       enhancement for unicast should be considered in Rel15.
Proposal 2: If the Msg3 carries both SI-Request and RRC connection establish request, the gNB should first    
      finish the RRC connection establishment and then delivery the requested SI by dedicated L3 
      signaling.
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