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1
Introduction


In this contribution, we discuss how to send a busy indication with feasibility.
2
Discussion

In the RAN2#112e meeting, RAN2 made the following agreements for busy indication [1]:

· From RAN2 point of view, it is feasible that the busy indication is sent as an RRC message with security for RRC_INACTIVE. FFS how this works. 

In RRC_INACTIVE state, the busy indication can be sent by two options:
(1)  The UE sends the busy indication via RRC Resume Request 

(2)  The UE sends the busy indication via RRC Resume Complete

In our view, the option (1) is more efficient but needs some discussions whereas the option (2) is more straightforward but much less efficient from both UE and network point of view. Since the option (1) is much more efficient, the option should be taken if it is feasible.  
First, we check if the option (1) is consistent with the current RRC resume procedure. We assume the following procedure for the busy indication with the option (1):

- After the UE determines not to respond to paging from the network of the other SIM, the UE performs RACH procedure to send a busy indication.
- The UE sends RRC Resume Request message including the busy indication; 1-bit information is enough to indicate.

- The UE receives RRC Reject message from the network of the other SIM or this step may be omitted 
- Upon reception of the RRC Reject message, the UE remains in RRC_INACTIVE in the network of the other SIM
So, from the procedure perspective we do not see any blocking issue in supporting busy indication in RRC Resume Request message. 
Next, we proceed to check whether it is feasible to add information for the busy indication in RRC Resume Request message in the current ASN.1 structure.
RRCResumeRequest message
-- ASN1START
-- TAG-RRCRESUMEREQUEST-START
 
RRCResumeRequest ::=            SEQUENCE {
        rrcResumeRequest            RRCResumeRequest-IEs  (42 bit)
}
 
RRCResumeRequest-IEs ::=        SEQUENCE {
    resumeIdentity                  ShortI-RNTI-Value, (24 bit)
    resumeMAC-I                     BIT STRING (SIZE (16)),
    resumeCause                     ResumeCause, (1 bit)
    busyIndication(spare)
      BIT STRING (SIZE (1))
}
 
-- TAG-RRCRESUMEREQUEST-STOP
-- ASN1STOP
With the current ASN.1 structure, since there is a spare field in RRC Resume Request message, the spare field can be used for the busy indication. Even though a spare field cannot be used, it is also possible to add a field for the busy indication. This is because there is more room to add information, considering the UL-CCCH message capacity as highlighted below in yellow
UL-CCCH-Message
The UL-CCCH-Message class is the set of 48-bits RRC messages that may be sent from the UE to the Network on the uplink CCCH logical channel.

-- ASN1START
-- TAG-UL-CCCH-MESSAGE-START
 
 
UL-CCCH-Message ::=             SEQUENCE {
    message                         UL-CCCH-MessageType
}
 
UL-CCCH-MessageType ::=         CHOICE {
    c1                              CHOICE {
        rrcSetupRequest                 RRCSetupRequest,
        rrcResumeRequest                RRCResumeRequest,
        rrcReestablishmentRequest       RRCReestablishmentRequest,
        rrcSystemInfoRequest            RRCSystemInfoRequest
    },
    messageClassExtension           SEQUENCE {}
}
 
-- TAG-UL-CCCH-MESSAGE-STOP
-- ASN1STOP
It is also feasible to add information for the busy indication in RRC Resume Request 1 message as shown in Annex.

From this message size consideration, we do not see any blocking issue not to support sending the busy indication within RRC Resume Request message. 
From the discussion above, we think RAN2 should conclude that it is feasible to add information for the busy indication in RRC Resume Request message.  
Proposal. Introduce an optional 1-bit busy indication in RRC Resume Request message.
3
Conclusion
In this contribution, we have the following proposals:
Proposal. Introduce an optional 1-bit busy indication in RRC Resume Request message.
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Annex - TS 38.331 v16.2.0
–    RRCResumeRequest1
The RRCResumeRequest1 message is used to request the resumption of a suspended RRC connection or perform an RNA update.
Signalling radio bearer: SRB0

RLC-SAP: TM

Logical channel: CCCH1

Direction: UE to Network

RRCResumeRequest1 message
-- ASN1START
-- TAG-RRCRESUMEREQUEST1-START
 
RRCResumeRequest1 ::=         SEQUENCE {
       rrcResumeRequest1          RRCResumeRequest1-IEs  (58)
}
 
RRCResumeRequest1-IEs ::=    SEQUENCE {
    resumeIdentity               I-RNTI-Value, (40)
    resumeMAC-I                  BIT STRING (SIZE (16)),
    resumeCause                  ResumeCause, (1)
    busyIndication(spare)        BIT STRING (SIZE (1))
}
 
-- TAG-RRCRESUMEREQUEST1-STOP
-- ASN1STOP
–    UL-CCCH1-Message
The UL-CCCH1-Message class is the set of 64-bits RRC messages that may be sent from the UE to the Network on the uplink CCCH1 logical channel.
-- ASN1START
-- TAG-UL-CCCH1-MESSAGE-START
 
 
UL-CCCH1-Message ::=            SEQUENCE {
    message                         UL-CCCH1-MessageType
}
 
UL-CCCH1-MessageType ::=        CHOICE {
    c1                              CHOICE {
        rrcResumeRequest1               RRCResumeRequest1,
        spare3 NULL,
        spare2 NULL,
        spare1 NULL
 
    },
    messageClassExtension SEQUENCE {}
}
 
-- TAG-UL-CCCH1-MESSAGE-STOP
-- ASN1STOP
