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Discussion
1. Introduction
In the last meeting, the open issues related to MM procedure along with the data transmission were discussed. In this contribution, we focus on analysis of pros and cons of the available options and then provide our view on it
2. Discussion

2.1. Initial UE Message vs. UL NAS Transport message

When to perform the MM procedure, the eNB should deliver the TAU request message to the MME. However, it is not yet decided which S1-AP message is sent to the MME for the solution 18. In the last meeting, there are two potential options: INITIAL UE MESSAGE or UPLINK NAS TRANSPORT message. 
After the UE triggers the RRC Resume procedure to transfer the TAU request, the eNB retrieves its suspended UE context and the UE-associated logical S1-connection. In this scenario, it seems to be plausible to use the UPLINK NAS TRANSPORT message based on eNB UE S1AP ID and MME UE S1AP ID IE. However, it is difficult for the eNB to always activate the suspended UE context because of the mobility or the load condition. Hence, since the eNB does not have a valid UE context, it cannot use the UPLINK NAS TRANSPORT message to transfer the TAU request. 
Proposal 1: The INITIAL UE MESSAGE message should be used to deliver the TAU request to the MME.
2.2. Support TAU
In Section 6.18.1.6 of TR 23.720, the MM procedure for solution 18 is introduced. In this process, SRB is only activated and the newly defined UE Context Activation procedure is skipped because the UE does not send the UL data in general during the MM procedure. Hence, the eNB sends to the MME the INITIAL UE MESSAGE message instead of the UE CONTEXT ACTIVE message.
After the completion of the TAU procedure, the UE may attempt to send the UL data. For that, the TAU request with active flag is triggered to inform that there is the UL data at the UE to be transmitted. In this case, it is difficult to use the MM procedure in Section 6.18.1.6 of TR 23.720 because the UE’s bearer context is not activated. In order to solve this problem, there is a potential option about the MM procedure including the activation of the bearer context in the last meeting as follows:

· Option 1 [2]: It is proposed to introduce an indicator in the INITIAL UE MESSAGE to flag whether resumption of data bearer is necessary. It is proposed to introduce an indicator in the DOWNLINK NAS TRANSPORT message to indicate suspension of UE’s bearers and signalling connection from the CN.
However, two unnecessary indications should be included in pure NAS signaling. Firstly, one indication is added in the INITIAL UE MESSAGE message, which seems not necessary because the MME anyway will interpret the NAS PDU and thus the active flag will be known. Secondly, an additional indication should be included into either the RRC CONNECTION RESUME REQUEST or the UL INFORMATION TRANSFER message to inform that there is the UL data at the UE to be transmitted. It is because the eNB should receive this additional indication if it sends the first indication above to the MME. However, since the ‘AS’ layer of the UE does not indicate whether the TAU request contains the active flag or not, the eNB cannot know whether the UE has the UL data to be sent. Therefore, an additional indication should be included into the RRC Resume procedure to indicate the TAU request with active flag.
Observation 1: Option 1 should include two unnecessary indications in pure NAS signaling.
Option 1 assumes that the eNB has a valid context for the UE. However, if the eNB has no valid context, it fails to resume the suspended UE context. In this case, the UE triggers a normal TAU procedure to establish the new UE Context. Therefore, after the UE transits to RRC-IDLE state, it needs to perform legacy RRC establishment procedure again. There may be the unnecessary signalling in Uu interface for RRC resumption and RRC establishment as well as the unnecessary RRC state transition of the UE.
Observation 2: Option 1 causes unnecessary RRC signaling for RRC resume failure case.
In SA2 #113 meeting, the CR [1] for the solution 18 was agreed. In this CR, the steps related to connection resumption are described as below [1]:

	…
3.
The eNodeB notifies the MME that the UE’s RRC connection is resumed in the S1-AP UE Context Active message including the list of rejected EPS bearers, see TS 36.413 [36]. The MME enters the ECM-CONNECTED state. The MME identifies that the UE returns at the eNodeB for which MME has stored data related to the S1AP association, UE Context and bearer context including the DL TEID(s), necessary to resume the connection, see Connection Suspend procedure in sub-clause 5.3.4A.

     If a default EPS bearer is not accepted by the eNodeB, all the EPS bearers associated to that default bearer shall be treated as non-accepted bearers. The MME releases the non-accepted and non-established bearers by triggering the bearer release procedure as specified in clause 5.4.4.2. 

4.
MME acknowledges the connection resumption in S1-AP UE Context Active Acknowledgment message including the list of rejected EPS bearers.
…


As highlighted texts above, the eNB and the MME can run admission control on bearers to be resumed. A new IE is included into the UE CONTEXT ACTIVE and UE CONTEXT ACTIVE ACKNOWLEDGEMENT messages to inform which EPS bearer is rejected at the eNB and the MME, respectively. Similar to the Connection Resume procedure in the CR [1], when to send the TAU request with active flag, the eNB and the MME may exchange the list of rejected EPS bearers with each other. In Option 1, the INITIAL UE MESSAGE message including the indication to inform the resumption of the S1 connection corresponds to the UE CONTEXT ACTIVE message is sent to the MME. Hence, if there is the UL data to be sent, the list of rejected EPS bearers at the eNB should be included into the INITIAL UE MESSAGE message. The MME should also indicate to the eNB which EPS bearer fails to be resumed via the DOWNLINK NAS TRANSPORT message. 
Observation 3: When to execute admission control, Option 1 gives an impact on the INITIAL UE MESSAGE and DOWNLINK NAS TRANSPORT messages.
Based on the above analysis, this paper tries to give the potential option to perform Resume procedure when TAU request with active flag is triggered, which is illustrated in Fig. 1.

· Option 2: The eNB informs the MME of whether the resumption for the UE is possible or not and the MME provides the eNB with an indication to trigger the resumption when the MME receives the TAU Request with active flag.
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Figure 1. Option 2 procedure
For Option 2 shown in Fig. 1, In step 7, the INITIAL UE MESSAGE message may contain the Resumable Indication which notifies the MME of whether the eNB can resume previously suspended RRC connection to the UE or not. On receiving the message from the eNB, based on the Resumable Indication, the MME informs the eNB of not suspending RRC connection and triggering the UE CONTEXT ACTIVE message with the Resume indication when it receives the TAU Request message with active flag from the UE. Based on an indication received from the MME in Step 8, the eNB sends the UE CONTEXT ACTIVE message to the MME.
In this process, two new indications need to be defined while Option 1 includes three indications in INITIAL UE MESSAGE, DOWNLINK NAS TRANSPORT, and RRC message.
Observation 4: Option 2 reduces the number of specific indications compared to Option 1.
As mentioned in Observation 2, in Option 1, if the eNB fails to resume the UE context, the UE triggers a normal TAU procedure. Therefore, after the UE transits to RRC-IDLE state, it performs legacy RRC establishment procedure again.
In Option 2, however, the UE performs legacy RRC establishment procedure to send the TAU request. To check the availability of the RRC resumption, the resumption related parameter may be included into the RRC CONNECTION REQUEST or the RRC CONNECTION SETUP COMPLETE messages. On receiving the message from the UE, the eNB checks whether the resumption for previously suspended RRC connection to the UE is possible or not and just sends to the MME the INITIAL UE MESSAGE message including the TAU request and the Resumable Indication. Even though the eNB fails to resume the UE context, based on the Resumable Indication, the MME can trigger the INITIAL CONTEXT SETUP REQUEST message including the TAU accept in order to establish a new E-RAB for the UE. Therefore, the UE does not need to transit to RRC-IDLE state and RRC signaling to newly establish RRC connection is not needed because the UE does not trigger a normal TAU procedure again.
Observation 5: Option 2 has much less RRC signaling than Option 1.
As mentioned in Observation 3, when to perform admission control during the TAU procedure, Option 1 should include the list of rejected EPS bearer in the INITIAL UE MESSAGE and DOWNLINK NAS TRANSPORT message. 
When to send the TAU request with active flag, Option 2 just sends the DOWNLINK NAS TRANSPORT message including the indication to trigger the UE CONTEXT ACTIVE message. Based on the indication from MME, the eNB sends the UE CONTEXT ACTIVE message to the MME. Therefore, Option 2 does not need to contain the list of rejected EPS bearers in the INITIAL UE MESSAGE and DOWNLINK NAS TRANSPORT message. It is because the list of rejected EPS bearers is already included into the UE CONTEXT ACTIVE and UE CONTEXT ACTIVE ACKNOWLEDGEMENT message in the agreed CR [1].
Observation 6: Option 2 gives less impact on the INITIAL UE MESSAGE and DOWNLINK NAS TRANSPORT message compared to Option 1.
With the observations above, the following proposal is suggested to RAN3.
Proposal 2: It is proposed for RAN3 to adopt Option 2 to support TAU in solution 18.
3. Conclusion
In this contribution, we focused on analysis of proposed options and provided our view on it. The following proposals are kindly suggested to RAN3:
Proposal 1: The INITIAL UE MESSAGE message should be used to deliver the TAU request to the MME.
Proposal 2: It is proposed for RAN3 to adopt Option 2 to support TAU in solution 18.
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