3GPP TSG-RAN2 Meeting #107
R2-1909748
Prague, Czech Republic, 26th - 30th, August 2019
Agenda Item:
11.21
Source: 
OPPO
Title:  
Discussion on On-Demand SI Request in RRC_CONNECTED
Document for:
Discussion and Decision

1 Introduction

In R15 NR work item phase, the On-Demand SI Request in RRC_CONNECTED was discussed in RAN2#101 meeting, but since at that time, there was no On-Demand SI requested when UE is in RRC_CONNECTED, therefore, the following agreements were reached [1].

	Agreement

1. On demand request for SI in connected will not be specified in R15 (can be specified in a later release when SIBs are defined that would benefit from this mechanism).

2. UE behaviour will not be specified for the case that a UE in connected mode fails to successfully received a modified SIB1 that is temporarily broadcast on the UEs active BWP.


However, with definition of more and more features, e.g. positioning, V2X, IIoT, etc., there are additional requirements to define the on-demand SI request for connected mode, including the signalling message and UE behaviour. In this paper, we try to discuss the use cases of on demand SI request for connected mode, and potential signalling and procedures to support that.
2 Discussion

In previous discussion, the on-demand request and delivery for SI message in connected was not specified because there was no use case in R15 for obtaining on demand SI message when UE is in connected mode. However, as mentioned in previous section, in R16 some enhanced features in addition to basic NR are defined, for example positioning, V2X, IIoT, etc, and also in future, there might be more and more use cases for on demand SI request introduced, for example broadcasting, etc. From network perspective, the SI messages for all these features are not essential SI messages which need to be broadcast everywhere and all the time; and from UE perspective, not all UEs in the network requires those SI messages. Therefore,

Proposal 1: It is proposed to support on-demand SI request and delivery procedure for RRC_CONNECTED UE.

Regarding the on demand SI request message, in NR, we have defined Msg1 based and Msg3 based approaches for obtaining SI message. However, when UE is in RRC_CONNECTED, it would be much easier for the UE to send the request through UL DCCH, rather than Preamble or UL CCCH, since the UE already has security checked and network could easily identify which UE needs the SI messages.
Proposal 2: It is proposed to support on-demand SI request message by UL DCCH.

Crrently in specification, the following UL DCCH messages have been defined:

UL-DCCH-MessageType ::=         CHOICE {

    c1                              CHOICE {

        measurementReport               MeasurementReport,

        rrcReconfigurationComplete      RRCReconfigurationComplete,

        rrcSetupComplete                RRCSetupComplete,

        rrcReestablishmentComplete      RRCReestablishmentComplete,

        rrcResumeComplete               RRCResumeComplete,

        securityModeComplete            SecurityModeComplete,

        securityModeFailure             SecurityModeFailure,

        ulInformationTransfer           ULInformationTransfer,

        locationMeasurementIndication   LocationMeasurementIndication,

        ueCapabilityInformation         UECapabilityInformation,

        counterCheckResponse            CounterCheckResponse,

        ueAssistanceInformation         UEAssistanceInformation,

        failureInformation              FailureInformation,

        spare3 NULL,

        spare2 NULL, spare1 NULL
    },

    messageClassExtension           SEQUENCE {}

}

Since the SI request messages could be sent anywhere anytime when needed by the RRC_CONNECTED UE, therefore, those messages triggered on condition or triggered in response to the network request are not appropriate. Among all the UL DCCH messages, the UEAssistanceInformation seems a most appropriate one.
Besides, when the UE is performing the HO, the UE may need to acquire the system information from neighbour cells for guaranteeing service continuity, especially for the enhanced features like positioning, V2X, IIoT. The specific on-demand SI messages required after handover operation may need to be transferred by the UE with dedicated RRC signalling. As legacy, the corresponding feedback from the target could be sent via HO Command. Currently, the UEAssistanceInformation which is part of UE AS-Context will be sent from source gNB to target gNB via HandoverPreparationInformation, and in this case, the target gNB could provide the feedback in HO Command as response.
When the RRC Connection Re-establishment happens because of e.g. RLF, the SI messages may need to be re-acquired again because the targeting cell for connection re-establishment could be different from the last serving cell, and in this case, the SI request may also be needed during RRC re-establishment procedure. Based on current procedure, the AS Context including UEAssistanceInformatio will be transferred to the targeting cell as part of the UE Context when re-establishment happens, thus, the targeting cell could also send the requested SI messages as soon as possible.
Based on the above discussion, the UEAssistanceInformatio could cover all cases, including normal request, handover and re-establishment, therefore, it would be quite easy and simple to support sending SI request via UEAssistanceInformation.
Proposal 2: It is proposed to use UEAssistanceInformation message for sending SI request for RRC_CONNECTED UE.
When the UE is in RRC_CONNECTED, there could be two options to send the SI message when requested:

Option1: Sending SI message via broadcast RRC signalling;

Option2: Sending SI message via dedicated RRC signalling.

In R15, we made already one conclusion as follows in RAN2#98 meeting:

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.

Since the UE is in RRC_CONNECTED, we consider it might be more efficient to keep this R15 agreement and only support delivering on-demand SI via dedicated signalling. 
However, considering sending SI message via broadcast RRC signalling is also an option, and no obvious obstacle to support such option. Therefore,

Proposal 3: It is proposed to discuss and confirm whether the on-demand SI message is delivered via dedicated or broadcast RRC signalling when UE is in RRC_CONNECTED.
For sending the on-demand SI message, since the UE is in RRC_CONNECTED, we could use the existing DCCH messages. In existing NR specification, the following DCCH messages are defined:

DL-DCCH-MessageType ::=         CHOICE {

    c1                              CHOICE {

        rrcReconfiguration              RRCReconfiguration,

        rrcResume                       RRCResume,

        rrcRelease                      RRCRelease,

        rrcReestablishment              RRCReestablishment,

        securityModeCommand             SecurityModeCommand,

        dlInformationTransfer           DLInformationTransfer,

        ueCapabilityEnquiry             UECapabilityEnquiry,

        counterCheck                    CounterCheck,

        mobilityFromNRCommand           MobilityFromNRCommand,

        spare7 NULL,

        spare6 NULL, spare5 NULL, spare4 NULL,

        spare3 NULL, spare2 NULL, spare1 NULL
    },

    messageClassExtension   SEQUENCE {}

}

Since in current specification, RRCReconfiguration message has already been used for delivering the necessary SI message including SIB1, SIB6, SIB7 and SIB8 to RRC_CONNECTED UE, therefore, we could reuse RRCReconfiguration message to deliver the necessary SI message to RRC_CONNECTED UE again.
Proposal 4: It is proposed to reuse RRCReconfiguration message to deliver other SI messages to RRC_CONNECTED UE if RAN2 decides to use dedicated RRC.

3 Conclusions:

In this contribution, we discussed the SI request for RRC_CONNECTED, and based on the discussion, the following proposals are provided:
Proposal 1: It is proposed to support on-demand SI request and delivery procedure for RRC_CONNECTED UE.

Proposal 2: It is proposed to use UEAssistanceInformation message for sending SI request for RRC_CONNECTED UE.
Proposal 3: It is proposed to discuss and confirm whether the on-demand SI message is delivered via dedicated or broadcast RRC signalling when UE is in RRC_CONNECTED.

Proposal 4: It is proposed to reuse RRCReconfiguration message to deliver other SI messages to RRC_CONNECTED UE if RAN2 decides to use dedicated RRC.
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