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1. Introduction
UEs initiates RRC connection resume procedure when upper layers or AS layers request the resume of a suspended RRC connection. After the UE initiates RRC connection resume procedure, it will wait for the RRC response message from the network until Timer T319 expires. During the waiting response period, the UE may initiate RRC connection resume procedure for another access attempt. In this contribution, we would like to discuss how to handle the subsequent access attempt during RRC connection resume procedure.
2. Discussion
Based on the existing agreements, upper layers initiates RRC resume procedure due to send of a NAS message or UL data arrival while the UE is in RRC inactive state, and AS layers initiates RRC resume procedure due to NG-RAN paging or RNA update while the UE is in RRC inactive state. There are four possible scenarios for subsequent access attempt during RRC connection resume procedure:
Scenario 1: RRC resume procedure is initiated due to NAS layer request. Before the RRC resume procedure is completed, NAS layer initiates another access attempt.
Scenario 2: RRC resume procedure is initiated due to NAS layer request. Before the RRC resume procedure is completed, AS layer initiates another access attempt.
Scenario 3: RRC resume procedure is initiated by AS layer itself. Before the RRC resume procedure is completed, AS layer initiates another access attempt.
Scenario 4: RRC resume procedure is initiated by AS layer itself. Before the RRC resume procedure is completed, NAS layer initiates another access attempt.
For scenario 1, it is unclear whether NAS layer can avoid the subsequent access attempt. For scenario 2 and 3, it is unclear whether UE monitors paging during RRC resume procedure. Thus, in this contribution, we will focus on scenario 4.
Based on the existing agreement, the NAS layer is not aware whether RRC resume procedure is on-going. In [1], NAS layer requests AS layer to initiate RRC resume procedure when the RRC inactive UE needs to send a NAS message.
	Upon trigger of a procedure which requires sending of a NAS message, the UE in 5GMM-CONNECTED mode with RRC inactive indication over 3GPP access shall request the lower layers to transition to RRC_CONNECTED state (see 3GPP TS 38.300 [27]).


Hence, it is possible that if RRC resume procedure is initiated for RAN paging or RNA update and is not completed, NAS layer may initiate an access attempt which requests AS layer to initiate another RRC resume procedure.
Observation 1: Based on the existing agreements, if RRC resume procedure is initiated for RAN paging or RNA update and is not completed, NAS layer may initiate an access attempt which requests AS layer to initiate another RRC resume procedure.
There are several possible options to handle the subsequent access attempt during RRC connection resume procedure.
Opt1: AS layer ignores the subsequent request which initiates another RRC connection resume procedure if a RRC connection resume procedure is on-going.
In the option, NAS layer can request AS layer to transition to RRC connected state when a NAS message needs to be sent while a RRC connection resume procedure is on-going. However, AS layer ignores the subsequent request if a RRC resume procedure is on-going, i.e. T319 is running. And the on-going RRC resume procedure is not impacted.
Opt2: AS layer immediately aborts the on-going RRC connection resume procedure, and start a new RRC connection resume procedure for the subsequent access attempt.
In the option, NAS layer can request AS layer to transition to RRC connected state when a NAS message needs to be sent while a RRC connection resume procedure is on-going. When AS receives a subsequent request which requires to initiate RRC connection resume procedure, AS layer immediately aborts the on-going RRC connection resume procedure, and start a new RRC connection resume procedure for the subsequent request.
Opt3: NAS layer can avoid to request AS layer to transition to RRC connected state with an ongoing resume procedure indicator provided by AS layer.
In the option, AS layer informs NAS layer that the RRC connection resume procedure is on-going with an indicator. NAS layer will not request AS layer to transition to RRC connected state when a NAS message needs to be sent while the UE is in 5GMM-CONNECTED mode with RRC inactive indication.
Opt3 impacts NAS layer, and additional indicators needs also be exchanged between AS layer and NAS layer during RRC connection resume procedure. Opt3 is not preferred.
 Opt1 is simple. Figure 1 is a successful resume procedure with opt1 that the UE is switched from RRC inactive state to RRC connected state. In this case, the NAS message which triggers the subsequent request for RRC resume procedure can also be piggybacked in RRC Resume complete message together. 


Figure 1 Successful resume procedure with opt1 (from RRC inactive to RRC connected)
However, the on-going (first) RRC resume procedure may triggered due to RNA update. With cause value set to rna-Update, gNB may send UE back to RRC inactive state directly. In this case, the NAS message which triggers the subsequent request for RRC resume procedure can not be sent to the network. It depends on NAS layer when to request AS layer to initiate RRC resume procedure again, e.g. the NAS layer may re-send the NAS message after the corresponding timer expires. The extra delay, including the delay with path swith procedure and the delay with waiting for NAS layer re-transmission, is introduced. Figure 2 shows the possible procedure with opt1 when UE is transmitted from RRC inactive to RRC inactive directly during the first RRC resume procedure.


Figure 2 Procedure with opt1 (UE is kept in RRC inactive directly during the first RRC resume procedure)
For some delay sensitive services, e.g. an emergency service needs to be established, it is not suitable with opt1. In this case, opt2 is more suitable with less delay. Figure 3 shows a possible procedure with opt2.


Figure 3 Possible Procedure with opt2 (the first RRC resume procedure is aborted)
We propose RAN2 to discuss whether to apply opt1 with all cases, or apply opt1 with normal cases while apply opt2 with emergency service establishment after the first RRC resume procedure with rna-update cause value is triggered.
Proposal 1: RAN2 is asked to discuss the following alternatives for handling of subsequent access attempt(s) during RRC resume procedure:
· Alt1: AS layer always ignores the subsequent request which initiates another RRC connection resume procedure if a RRC connection resume procedure is on-going.
· Alt2: If the cause value of on-going RRC resume procedure is set to rna-Update while the subsequent request for the resume of a suspended RRC connection is for an emergency service, AS layer immediately aborts the on-going RRC connection resume procedure, and start a new RRC connection resume procedure. For other cases, AS layer ignores the subsequent request which initiates another RRC connection resume procedure if a RRC connection resume procedure is on-going.
3. Conclusion
In this contribution, we observed that:
Observation 1: Based on the existing agreements, if RRC resume procedure is initiated for RAN paging or RNA update and is not completed, NAS layer may initiate an access attempt which requests AS layer to initiate another RRC resume procedure.
For the handling of subsequent access attempt during RRC resume procedure, we propose:
Proposal 1: RAN2 is asked to discuss the following alternatives for handling of subsequent access attempt(s) during RRC resume procedure:
· Alt1: AS layer always ignores the subsequent request which initiates another RRC connection resume procedure if a RRC connection resume procedure is on-going.
· Alt2: If the cause value of on-going RRC resume procedure is set to rna-Update while the subsequent request for the resume of a suspended RRC connection is for an emergency service, AS layer immediately aborts the on-going RRC connection resume procedure, and start a new RRC connection resume procedure. For other cases, AS layer ignores the subsequent request which initiates another RRC connection resume procedure if a RRC connection resume procedure is on-going.
The corresponding draft CRs for both alternatives are provided in [2][3].
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