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1 Introduction

In RAN2#97bis[1], it is agreed that both MSG1 and MSG3 are adopted as SI request delivery methods for UE in idle and inactive mode. 
	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 would like to discuss the error handling issue in case SI is not received. We think that SI delivery could be divided into two parts: SI request transmission, and SI response transmission. For SI request transmission, UE could apply legacy contention-based/contention-free RACH procedure to ensure the successful transmission of Msg3/Msg1 for SI request respectively; as for SI response transmission, it depends on whether SI response is delivery with broadcast or unicast. If broadcast, we could apply legacy procedure in LTE for SI reception; and if unicast (for Msg3 method), SI response is then transmitted in Msg4, and we could use the retransmission mechanism (i.e., HARQ) the same as RACH procedure in LTE.

2 Discussion
In RAN2#97bis[1], it is agreed that both MSG1 and MSG3 could be used to deliver SI request for UE in RRC idle/inactive mode. Then the following question is how to handle the issue if SI is not received. We think there are two reasons that SI is not received: first, network does not receive the SI request; and second, network receives the SI request, but SI response is not successfully received by the UE, where we assume that network performs SI response transmission normally after receiving SI request.

Therefore, to do error handling if SI is not received, we should consider the following stages.
· Stage 1. SI request stage: UE sends SI request, and ensures that the network has received its SI request

· Stage 2. SI response stage: UE successfully receives the requested SI response.

In SI request stage, we think UE should be informed of the successful reception/detection of SI request with explicit message, so that UE could retransmit SI request as early as possible if UE sends SI request and does not receive the acknowledgement from the network. Otherwise, the latency between UE’s SI request and SI request retransmission may be quite long because UE cannot detects failed SI request soon, which increases expected SI acquisition latency.

Observation 1: UE should be able to detect failed SI request as early as possible, so as to reduce latency before SI request retransmission.

We think legacy contention-based/contention-free RACH procedure could be reused for SI request through MSG1 and MSG3. The reason is explained as below:
· MSG1 as SI request: For MSG1 method, we could directly apply contention-free RACH procedure for SI request. The minimum SI indicates dedicated RACH resource, and UE uses the dedicated RACH resource for SI request. After detecting the preamble on the dedicated RACH resource, network knows that this preamble is a SI request, and then sends a corresponding random access response (RAR). The RAR serves as a response (acknowledgement) to the SI request. Some exemplary signalling flows are illustrated below

· Alt 1.1. MSG1 carries SI request, and RAR carries SI response as ACK to the SI response, as illustrated in Figure 1(a). To ensure robust SI transmission, repetitive SI transmission in the RAR window may be needed.
· Alt 1.2. MSG1 carries SI request, and RAR carries ACK and indication for unicasted SI response reception, as illustrated in Figure 1(b). To ensure robust SI transmission, repetitive SI transmission in the indicated DL resource, e.g., PDSCH, may be needed.
· Alt 1.3. MSG1 carries SI request, and RAR carries ACK and indicates that requested SI is to be broadcasted, e.g., in scheduled SI window, as illustrated in Figure 1(c). Robust SI transmission could be guaranteed with legacy SI window transmission.
We could see no matter how SI response is transmitted, e.g. through either unicast or broadcast, contention-free RACH procedure could be reused to ensure successful SI request delivery through MSG1.  
· MSG3 as SI request: For MSG3 method, contention-based RACH procedure could be directly applied for SI request transmission, i.e., contention-based RACH procedure support RACH preamble (re)transmission and contention resolution and thus can ensure that UE-specific SI request could be delivered to the network. Some exemplary signalling flows are illustrated below

· Alt 2.1. MSG3 carries SI request, and MSG4 delivers the corresponding SI response, as illustrated in Figure 2.1. HARQ retransmission for MSG3 could be used to retransmit SI response if SI response transmission fails. 
· Alt 2.2. MSG3 carries SI request, and MSG4 delivers ACK and information for the UE to receive the unicasted SI response, as illustrated in Figure 2.2. To ensure robust SI transmission, repetitive SI transmission in the indicated DL resource, e.g., PDSCH, may be needed.
· Alt 2.3. MSG3 carries SI request, and MSG4 delivers ACK and indicates that requested SI is to be broadcasted, e.g., in scheduled SI window, as illustrated in Figure 2.3. Robust SI transmission could be guaranteed with legacy SI window transmission.
Similarly, contention-based RACH procedure could be reused to ensure successful SI request delivery through MSG3 regardless of how SI response is transmitted. 
From discussion above, we have the following observation.

Observation 2: Contention-free and contention-based RACH procedure could be used to ensure successful SI request delivery through Msg1 and MSG3 respectively.

Observation 3: If MSG3 is used to deliver SI request and MSG4 is applied to transmit SI response, the transmission and retransmission mechanism could apply that of legacy contention-based RACH procedure.
Observation 4: If SI response is transmitted with broadcast, legacy SI window mechanism could be applied to ensure robust SI transmission.

Proposal: NR adopts legacy RACH procedure to transmit SI request and the acknowledgement of SI request.
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3 Conclusion

In this paper, we consider the error handling issue when SI is not received. We observe that legacy RACH procedure could be reused to do SI request transmission and support acknowledgement to the SI request, so that UE could detect failed SI request transmission and do SI request retransmission as early as possible. Observations are listed as below.
Observation 1. UE should be able to detect failed SI request as early as possible, so as to reduce latency before SI request retransmission.

Observation 2: Contention-free and contention-based RACH procedure could be used to ensure successful SI request delivery through Msg1 and MSG3 respectively.

Observation 3: If MSG3 is used to deliver SI request and MSG4 is applied to transmit SI response, the transmission and retransmission mechanism could apply that of legacy contention-based RACH procedure.

Observation 4: If SI response is transmitted with broadcast, legacy SI window mechanism could be applied to ensure robust SI transmission.

We then have the proposal:

Proposal: NR adopts legacy RACH procedure to transmit SI request and the acknowledgement of SI request.
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Figure 1(a) RAR including SI response  
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Figure 1(b) RAR including ACK and DL resource allocation for SI response
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Figure 1(c) RAR to acknowledge the SI response and indicate the SI response delivered by broadcast





Figure 1. Exemplary signaling flows for on-demand SI delivery through MSG1 method
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Figure 2(a) MSG3 delivers SI request, and MSG4 carries SI response
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Figure 2(b) MSG3 delivers SI request, and MSG4 carries ACK and information for unicasted SI response reception
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Figure 2(c) MSG3 delivers SI request, and MSG4 indicates that SI response is transmitted with broadcast








Figure 1. Exemplary signaling flows for on-demand SI delivery through MSG3 method








