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1 Introduction
For busy indication transmission, some conclusions have been updated in the latest SA2 143e meeting, and TR 23.761 has been updated to V1.3.0. In this paper, we will give our view on busy indication transmission based on the latest SA2 conclusions. 
2 Discussion
2.1 Busy indication

The section 8.1 of TR 23.761 [1] has been updated as following after SA2# 143e meeting:

……
-
If Multi-USIM device received paging by Network-A in RRC_Idle mode and the device decides to accept the paging, UE shall perform as existing procedure (send the Service Request message).

-
If Multi-USIM device received paging by Network-A in RRC_Idle mode and the device decides not to accept the paging, a UE supporting NAS BUSY indication attempts to send a BUSY Indication via the SERVICE REQUEST message to network unless it is unable to do so e.g. due to UE implementation constraints.
 -
As part of the SERVICE REQUEST message carrying the BUSY indication the UE may provide assistance information to the network regarding MT data/signalling handling, as described in clause 8.3.

NOTE 3:
Whether Busy indication is supported for RRC_Inactive case is up to RAN decision. 
……
Firstly, the issue of whether to support Busy indication for RRC_Inactive case is left to RAN decision, and according the email discussion [2], most of the companies think it is feasible that the busy indication is sent as an RRC message, for RRC INACTIVE state:
Question 11 (Q5 in [1]): Is it feasible (and secure) that the busy indication is sent as an RRC message instead (no NAS message to the CN) i.e. as an RRC response to paging without requiring an RRC connection?
Summary: 

26 companies provided their view on this question.(20 Yes, 1 No, 5 others ) 

14 companies agree that it is feasible for RRC INACTIVE state, but not feasible for RRC IDLE state.  

6 companies prefer a unified solution for RRC Inactive and RRC Idle UEs.
Observation 1: Busy indication should be supported for RRC_Inactive case from RAN2 perspective. 
Several companies have given some discussion on busy indication transmission [3] [4] [5], one of the common view is avoiding RRC connection setup, considering the interruption time in the connected network and power consumption of UE. So the preferred solution of these companies is to send the busy indication to network using RACH procedure without entering RRC_CONNECTED. 
The analysis of interruption time and power consumption is also applicable for NAS level (NAS message) based solution, so for the solution of busy indication transmission, we should try to avoid UE entering RRC_CONNECTED.
Proposal 1: Busy indication should be transmitted to network without UE entering RRC_CONNECTED, at least for AS level solution. 
For the busy indication transmission of the UE in RRC_INACTIVE, the following options have been discussed in email discussion [6]:
· Option 1 Sending busy indication in RRC connection resume request message: Some companies think that the few spare values are too costly to use for the sake of busy indication, and also should check the security issue with SA3 firstly
· Option 2 Sending busy indication in RRC Resume Complete message: An alternative approach of RRC connection resume request message, if the issues in option 1 is concerned too much, but in this option, RRC connection has been setup. 
· Option 3 Using an unified solution (RRC based or NAS based) for both RRC_INACTIVE and RRC_IDLE: in which NAS message should be the right one, for RRC based solution cannot be used in RRC_IDLE UE because of the security issue, that is no RRC based solution can be supported.
Now we think another approach can also be a suitable option: small data transmission mechanism based busy indication transmission for RRC_INACTIVE UE of NR, or RRC suspended UE in LTE. As we know, the specification of MO-EDT for User Plane CIoT EPS/5GS optimisation has been finished, and SDT for NR RRC_INACTIVE are an ongoing R17 topic, in which RACH_based solution are under discussion. So in this option, very little specification effort is needed, the cost spare bits in RRC connection resume request will not be used, and the UE can keep RRC_INACTIVE state. There is also no security issue in this option. For example, we can use the reserved bit in PDCP/MAC header to carry the busy indication, and use the ciphered bit string with the same value with the PDCP/MAC header as the data. 
Proposal 2: Consider small data transmission mechanism as another option for busy indication transmission in RRC_INACTIVE.
For RRC_IDLE UE, even SERVICE REQUEST message has been selected to carry Busy indication, small data transmission mechanism can also be considered. For example, for the UE supporting control plane CIoT 5GS optimization, Control Plane Service request can be considered to carry Busy indication, in which several IEs have enough reserved state can be reused. 
Proposal 3: Consider small data transmission mechanism as option for busy indication transmission in RRC_IDLE (NAS based solution), at least for UE supporting control plane CIoT 5GS optimization.   

3 Conclusion

In this paper, we will give our view on busy indication transmission based on the latest SA2 agreements, and the following observation and proposals are given:
Observation 1: Busy indication should be supported for RRC_Inactive case from RAN2 perspective. 

Proposal 1: Busy indication should be transmitted to network without UE entering RRC_CONNECTED, at lease for the AS level solution. 
Proposal 2: Consider small data transmission mechanism as another option for busy indication transmission in RRC_INACTIVE.
Proposal 3: Consider small data transmission mechanism as option for busy indication transmission in RRC_IDLE (NAS based solution), at least for UE supporting control plane CIoT 5GS optimization.
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