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1 Introduction

During the NR SI RAN2 has discussed on demand provisioning of system information. It was agreed [1] that, 

· The UE in RRC_IDLE or RRC_INACTIVE should be able to request the other SI without requiring a state transition. 
· For the UE in RRC_CONNECTED, dedicated RRC signaling can be used for the request and delivery of the other SI.
Whether the UE in RRC_IDLE or RRC_INACTIVE include SI request in MSG1 and/or MSG3 was discussed during the SI, it was concluded that whether MSG1 and/or MSG3 is used to carry other SI request should be further studied in the WI. In this contribution we further discuss the mechanisms for SI request.
2 Discussion
UE in idle and “new state” can request other SI without state transition using MSG1 and/or MSG3. It was proposed in [5] [6] [7] [8] [9] [10] [11] and [12] to include SI request in MSG1. The MSG1 based SI request approach is shown in Figure 1. UE selects PRACH preamble and/or PRACH resource specific to a SIB or set of SIBs which the UE wants to request. UE then transmits the PRACH preamble. It is assumed that PRACH preamble and/or PRACH resource specific to each SIB or set of SIBs are reserved and indicated in minimum SI.
It was proposed in [2] [3] [4] [5] [10] and [11] to include SI request in MSG3. The MSG3 based SI request approach is shown in Figure 2. In the UL grant received in the random access response corresponding to the PRACH preamble transmitted by UE, UE sends system information request message. The information about the SIB(s) needed by UE is included in system information request message.
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Figure 1                                                                                     Figure 2

2.1 MSG1 vs MSG3
Selective SIB(s) request: In MSG1 based approach, reservation of PRACH preamble(s) and/or PRACH resource(s) are needed to indicate the requested SIB(s). If UE needs to be allowed to request any combination of all the supported SIB(s) then several PRACH preamble(s) and/or PRACH resource(s) are needed to indicate each and every combination. If network cannot reserve enough PRACH preamble(s) and/or PRACH resource(s) to indicate requested SIB(s) then UE will have to send request multiple times leading to increased UE’s power consumption. In MSG3 based approach there is no need to reserve PRACH preamble(s) and/or PRACH resource(s) for indicating requested SIB(s). Each and every combination of needed SIB(s) can be indicated in MSG3. In MSG3 based approach reservation of PRACH preamble(s) and/or PRACH resource(s) may be needed to indicate the MSG3 size.
SI Request Collisions In case of MSG1 based approach increased SI requests from several UEs does not lead to collisions because if the network can detect the request from at least one UE it can broadcast the SI that benefits all UEs needing that SI. In case of MSG3 based approach collisions leads to increase in SI requests from several UEs. 
Random Access Load: In case of MSG1 based approach increased SI requests does not have any impact on RACH load for non SI purposes. In case of MSG3 based approach RACH load increases with increase in SI requests. PRACH preamble/resources can be reserved for SI purposes in MSG3 based approach also. However, reservation of PRACH preamble/resources for SI purposes means several PRACH preamble/resources are not available for non SI purposes which would also impact the RACH load for non SI purposes. Further detailed can be referred in [13].
UE Power Consumption: MSG 3 based approach also leads to increased UE power consumption because of additional transmission of MSG3 in addition to preamble transmission. In case multiple UEs use the same PRACH preamble at the same time, MSG 3 i.e. SI request will fail for all UEs except one. The unsuccessful UEs will do a re-attempt of SI request leading to further increased UE power consumption. In case of MSG1 based approach there is no such failure as multiple UEs using the same PRACH preamble means same SI request. However if enough PRACH preamble(s) and/or PRACH resource(s) is not reserved then UE will have to send request multiple times leading to increased UE power consumption. 
SI Acquisition Latency: In MSG1 based approach SI request can be delivered faster than in MSG3 based approach. Collision of preamble in case of MSG3 based approach may further delay the SI request delivery in MSG3 based approach. After the SI request is received by gNB, the latency of delivering requested SIs is same in both MSG1 and MSG3 based approach. The requested SIs can be delivered in respective SI windows or can be delivered in a SI response window at a fixed time interval from the time in which SI request (MSG1 or MSG3) is received.
Table 1 summarises the pros/cons of two approaches. Further additional aspects for the two approaches can be referred in [14].
Table 1
	
	SI Request using MSG1 
	SI Request using MSG3

	Selective SIB(s) Request
	Several PRACH Preambles and/or resources may be needed to indicate requested SIB(s).

((
	No need of reservation of PRACH Preambles and/or resources to indicate requested SIB(s)
((

	SI Request Collisions
	Does not increase with increase in SI requests  (
	Increases with increase in SI requests  (

	RACH Load
	Does not increase with increase in SI requests  (
	Increases with increase in SI requests  (

	UE Power Consumption
	Low  (
	High  (

	SI Acquisition Latency
	Low  (
	High  (


SI request using MSG1 is beneficial if the network can reserve enough PRACH preamble and/or resources to indicate the requested SIB (s). Otherwise the MSG3 is beneficial for sending the SI request. In addition to MSG1 based approach, MSG3 based approach can also be useful in scenarios where UE request SI at same time as RRC connection request, tracking area update, connection resume, etc. UE can combine SI request together with other signaling such as (RRC connection request, tracking area update, connection resume) in MSG3.
Proposal 1: Network control whether MSG1 or MSG3 can be used to transmit SI request.
Proposal 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. 
Proposal 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. 

2.2 UE Impact to support both MSG1 and MSG3
MSG1 (i.e. preamble transmission) and MSG3 (i.e. RRC message transmission) can be seen as already supported functionality as part of the 4-step RACH procedure. For MSG3 already UE is expected to support RRC Connection Request message, RRC Re-establishment message, and RRC resume message. Further, it is already agreed for the UE in RRC_CONNECTED, dedicated RRC signaling can be used for the request and delivery of the other SI. Hence already a RRC message will be designed for this purpose. Given that all components required for both MSG1 and MSG3 will be mandatorily supported by the UE we do not foresee any complexity to support both mechanisms from UE point of view. It can be under network control which approach is enabled by the network depending on the deployment scenario, availability of radio resources (e.g. preambles), etc.

Observation#1: There is no further additional complexity at UE side to support both MSG1 and MSG3.

2.3  Standard Impacts and Testing Effort
From the normative specification point of view since all components required to support MSG1 and/or MSG3 approach will be specified in the specification, very little additional work to indicate the network enabled option and the delivery mechanism will be required to be specified. Note that MSG3 option allows both unicast and broadcast delivery mechanism depending on network implementation
Observation#2: There is little additional work from normative specification point of view to support both MSG1 and MSG3.

The general understanding is that alternative mechanisms for the same functionality should be avoided since it increases specification and testing effort. For this issue some companies have genuine concerns on the forward compatibility and scalability aspect if only the MSG1 approach is specified. Even though there may some additional testing effort to support both approaches it is worthwhile to take that step given that the feature is a small feature and allows forward compatibility and scalability of the system.

Observation#3: There is indeed additional testing effort to support both MSG1 and MSG3 but the effort is justified since it allows forward compatibility and scalability of the system.
3 Conclusion

Based on the above, RAN2 is requested to discuss and agree on the following proposals:

Observation#1: There is no further additional complexity at UE side to support both MSG1 and MSG3.

Observation#2: There is little additional work from normative specification point of view to support both MSG1 and MSG3.

Observation#3: There is indeed additional testing effort to support both MSG1 and MSG3 but the effort is justified since it allows forward compatibility and scalability of the system.

Proposal 1: Network control whether MSG1 or MSG3 can be used to transmit SI request.
Proposal 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. 

Proposal 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. 
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