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1. Introduction
In the last ad-hoc meeting, RAN3 discussed on S1 massage in Tracking Area Update (TAU) procedure when the UE-associated connections are suspended in the eNB and the MME. The FFSs were captured as the open issue in the chairman’s note [1] as follows; 
Which procedure should be send for TAU only?
Which procedure should be send TAU + UL Data?

This contribution provides some considerations for the FFSs, taking into account the existing TAU procedure. 
2. Discussion
The TAU procedure initiated by the UE whose connections were suspended is described in TR 23.720 [2]. 


[bookmark: _Ref442366747]Figure 1: MM procedure using UP-based solution [2]

For the TAU procedure, four cases may be considered as follows; 

Case 1. TAU without UL data in case where UE context is not suspended
Case 2. TAU without UL data in case where UE context is suspended
Case 3. TAU with UL data in case where UE context is not suspended
Case 4. TAU with UL data in case where UE context is suspended


· Case 1 and Case 3

Cases 1 and 3 are just the same as the legacy procedure, i.e., any UE-associated connections are not suspended. The differentiation of UL data availability is done within the NAS, i.e., the ‘Active’ flag within TRACKING AREA UPDATE REQUEST [4][5]. Therefore, these cases are handled by the same procedure from the perspective of eNB, i.e., just to send the Initial UE Message [6], and it’s up to the MME to decide whether the ECM connection for this UE should be established or not, i.e., whether to respond with the Initial Context Setup or the DL NAS Transport [6]. 

Observation 1 [bookmark: _Ref442351557]The eNB just sends the Initial UE Message within the TAU procedure, regardless of UL data availability. 

Observation 2 [bookmark: _Ref442353243]It’s the MME’s responsibility to control the ECM connection state. 


· Case 2 and Case 4

The same principle in Observation 1 and Observation 2 could be also assumed for Cases 2 and 4 as a baseline, as long as the applicability to the new connection state (suspend/resume) is confirmed. 
As quoted in Figure 1, the eNB may receive the Resume ID within the RRC Connection Resume from the UE when its connections are suspended (Step 3 in Figure 1). The eNB may use the Resume ID to resume the RRC connection, logical S1-AP signalling connection (over S1-MME) and S1 bearers (in S1-U) for the UE, in order to skip at least some of the legacy RRC procedures, e.g. the Security Mode Command. At this point, the eNB may not know whether the UE has the UL data, in particular whether the ECM connection should be resumed or not. So, from the eNB point of view, it could not expect that the MME would always resume the S1 bearer (in S1-U) for the UE. 

Proposal 1: RAN3 should confirm that it’s still the MME’s responsibility to change the ECM connection state, i.e., to decide whether to resume the S1 bearer (in S1-U) through the TAU procedure in the UP-based solution. 

Regardless of the MME’s decision, the UE context for RRC connection and at least logical S1-AP signalling connection would be resumed in the eNB after Step 3 in Figure 1. So, the eNB already know the MME UE S1AP ID for this UE which may be used in the MME as the reference ID to resume the connections (or the UE context) [2]. Therefore, it should be assumed the eNB need to include the MME UE S1AP ID in Step 6 of Figure 1, as discussed in the last ad-hoc meeting [3]. However, it was also pointed out that the existing Initial UE Message does not contain the MME UE S1AP ID. So, if the Initial UE Message is reused as studied in SA2 [2], it’s necessary to extend the message with the additional IE. As the alternative solution, it was suggested in RAN3 to reuse UL NAS Transport message for Step 6 [1]. 

Observation 3:	The MME UE S1AP ID needs to be informed to the MME when the UE-associated connection is suspended. 

For these proposed solutions, the following observations are considered; 

· Initial UE Message
As mentioned above, this message needs to extend in order to include the MME UE S1AP ID IE. Regarding the criticality of the additional IE, in order to consistent with Cases 1 and 3, it should be optional IE i.e., only for Case 2 and 4. 
SA2 assumes to use the Initial UE Message for the TAU procedure in the UP-based solution [2], and it’s consistent with the legacy TAU procedure. Therefore, it would be simple that all of the four Cases could be handled by the same message, from the eNB’s perspective. However, from the naming of message point of view, it’s a little bit strange the Initial UE Message in the UP-based solution is actually not the initial/first S1 message for this UE, since its connection is just suspended. 

· UL NAS Transport message
This message already includes the MME UE S1AP ID IE [6], which may be the motivation of this alternative solution [3][7], since no specification impact may be foreseen. However, it’s noticed that the UL NAS Transport does not contain the RRC Establishment Cause IE, while it’s included in the Initial UE Message. In the legacy procedure, “The RRC establishment cause can be used by the network to prioritise the connection establishment request from the UE at high load situations in the network” as specified in [5]. So, it’s still unclear if the RRC Establishment Cause IE is necessary to be transferred over S1 for the TAU procedure in the UP-based solution, i.e., when the eNB suspends the UE-associated connection. It may need to be confirmed by the other WG, since SA2 may not assume to use the UL NAS Transport for the TAU procedure in the UP-based solution so far [2]. 

In consideration with the analysis above, the Initial UE message is preferable rather than the UL NAS Transport message, for Cases 2 and 4 (i.e., in the UP-based solution).

Proposal 2: RAN3 should take analysis above into account.
3. Conclusion
This paper discusses issue of TAU with UL data. RAN3 is kindly asked to discuss and agree on the following observations and proposals:
Observation 1 The eNB just sends the Initial UE Message within the TAU procedure, regardless of UL data availability. 

Observation 2 It’s the MME’s responsibility to control ECM connection state. 

Observation 3 The MME UE S1AP ID needs to be informed to the MME when the UE-associated connection is suspended.

Proposal 1: RAN3 should confirm that it’s still the MME’s responsibility to change the ECM connection state, i.e., to decide whether to resume the S1 bearer (in S1-U) through the TAU procedure in the UP-based solution.

Proposal 2: RAN3 should take analysis above into account.
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