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Abstract of the contribution: The solution 5 “UE state transition signalling reduction” is evaluated and multiple concerns/questions on the solution are brought up.
1.
Discussion

In SA2#110 the Solution 5 “UE state transition signalling reduction” was introduced in section in TR 23.720 in Section 6.5. In that solution an RRC connection suspend procedure is defined, and some behaviour in the UE and MME for this case is defined.
The solution proposes that the UE stays in EMM-CONNECTED state, while the network keeps the UE in EMM-IDLE when the UE suspends the RRC connection. 
Observation 1: The EMM states in the UE and the MME need to be clarified. As it is defined now in the TR the UE and MME would be in different states, which creates the following issues.  

· Issue 1: The UE is not running the periodic TAU timer while in EMM-CONNECTED, however the MME will be running the mobile reachable timer and Implicit Detach timer (because it considers the UE to be EMM-IDLE), potentially detaching the UE.

· If there is no MO/MT data for a period longer than the mobile reachable + Implicit Detach timer, the UE will be detached, as in EMM-CONNECTED the UE is not running the periodic TAU timer, and will not perform any registration update in time.  This will in turn create unnecessary re-attach, which creates both unnecessary signalling and power consumption. 
· Issue 2: The paging request is processed in NAS layer which is not expecting a paging request in EMM-CONNECTED. 
· The solution proposes that the MME initiates paging procedure in case of MT data or network originated control plane procedures.  The intention is that the UE is in RRC idle (monitoring paging channel) but EMM-CONNECTED, so the UE processes the paging to become RRC connected. But currently EMM-CONNECTED implies RRC-CONNECTED. Furthermore, the paging request is processed at NAS layer. The reason for it is that the NAS needs to decide what to do based on the paging request, i.e. whether it is being paged with IMSI or S-TMSI, whether it is a CS or PS paging request, etc. So the paging request cannot be transparent to NAS, and a UE which is in EMM-CONNECTED is not expecting a paging request (except for 1xCS paging).  Currently, the most common UE behaviour when receiving a paging request is to perform service request.

· Issue 3: The UE can start any NAS procedure while in EMM-CONNECTED, in which case there are two problems:

· The UE will send the NAS message encrypted and integrity protected, while the MME in EMM-IDLE is expecting the initial NAS message to be only integrity protected.

· The MME in EMM-IDLE only accepts the initial NAS messages: ATTACH REQUEST, TRACKING AREA UPDATE REQUEST, DETACH REQUEST, SERVICE REQUEST and EXTENDED SERVICE REQUEST, however in EMM-CONNECTED mode the UE can send any ESM message (e.g. Bearer resource allocation/modification request, PDN connectivity request) which would in this case fail, as MME would not accept it. 
· Issue 4: It’s not clear how existing EMM/ESM backoff timers would work, as the UE is in EMM-CONNECTED mode but the MME is considering the UE in EMM-IDLE.
· Issue 5: It is not clear how RRC extended wait timer would work, as the UE is in EMM-CONNECTED mode. In EMM-Connected mode, there is no call type (purpose of access control) and no purpose of access control that EAB applies indicated to lower layer that means the ACB and EAB would not work.  
· Issue 6: In EMM-Connected mode, there is no RRC establishment cause indicated to lower layer from the EMM, then the Access control in RAN based on the the RRC establishment cause does not work.
Observation 2: Currently RRC-CONNECTED and EMM-CONNECTED states have a one-to-one mapping. If we allow EMM-CONNECTED state while in EMM-IDLE, it’s not clear what the consequences are, nor the impacts in UE implementation.
From 24.301, section 5.3.1.1“Establishment of the NAS signalling connection”:

“In S1 mode, when the RRC connection has been established successfully, the UE shall enter EMM-CONNECTED mode and consider the NAS signalling connection established.”
	CONCLUSIONS:

1. The solution as described now has many issues and should not be considered for CIOT infrequent small data handling solution as is. 

2. Only solution with matching EMM states in UE and MME should be considered in this release.


2. Proposal 
There is a proposal, similar to Solution 5 “UE state transition signalling reduction”, which is captured in Solution 6: User plane based solution with enhanced ECM-CONNECTED state.
That proposal captures the need for matching EMM states, therefore, it is proposed to consider studying further only the Solution 6 and stop considering Solution 5 “UE state transition signalling reduction” any further.

It is also proposed to capture the above issues in TR 23.720 as follows:

First Change

6.5.3
Solution Evaluation

Editor's Note: Use this section for evaluation at solution level. Evaluation at key issue level is done in a separate clause.
The EMM states in the UE and the MME need to be clarified. This solution proposes that the UE and MME would be in different EMM states, which creates the following issues. 
· Issue 1: The UE is not running the periodic TAU timer while in EMM-CONNECTED, however the MME will be running the mobile reachable timer and Implicit Detach timer (because it considers the UE to be EMM-IDLE), potentially detaching the UE.
If there is no MO/MT data for a period longer than the mobile reachable + Implicit Detach timer, the UE will be detached, as in EMM-CONNECTED the UE is not running the periodic TAU timer, and will not perform any registration update in time.  This will in turn create unnecessary re-attach, which creates both -unnecessary signalling and power consumption. 

· Issue 2: The paging request is processed in NAS layer of the UE which is not expecting a paging request in EMM-CONNECTED. 

The solution proposes that the MME initiates paging procedure in case of MT data or network originated control plane procedures.  The intention is that the UE is in RRC idle (monitoring paging channel) but EMM-CONNECTED, so the UE processes the paging to become RRC connected. But currently EMM-CONNECTED implies RRC-CONNECTED. Furthermore, the paging request is processed at NAS layer. The reason for it is that the NAS needs to decide what to do based on the paging request, i.e. whether it is being paged with IMSI or S-TMSI, whether it is a CS or PS paging request, etc. So the paging request cannot be transparent to NAS, and a UE which is in EMM-CONNECTED is not expecting a paging request (except for 1xCS paging).  Currently, the most common UE behaviour when receiving a paging request is to perform service request.

· Issue 3: The UE can start any NAS procedure while in EMM-CONNECTED, in which case there are two problems:

The UE will send the NAS message encrypted and integrity protected, while the MME in EMM-IDLE is expecting the initial NAS message to be only integrity protected.

The MME in EMM-IDLE only accepts the initial NAS messages: ATTACH REQUEST, TRACKING AREA UPDATE REQUEST, DETACH REQUEST, SERVICE REQUEST and EXTENDED SERVICE REQUEST, however in EMM-CONNECTED mode the UE can send any ESM message (e.g. Bearer resource allocation/modification request, PDN connectivity request) which would in this case fail, as MME would not accept it. 

· Issue 4: It’s not clear how existing EMM/ESM backoff timers would work, as the UE is in EMM-CONNECTED mode but the MME is considering the UE in EMM-IDLE.

· Issue 5: It is not clear how RRC extended wait timer would work, as the UE is in EMM-CONNECTED mode. In EMM-Connected mode, there is no call type (purpose of access control) and no purpose of access control that EAB applies indicated to lower layer that means the ACB and EAB would not work.  
· Issue 6: In EMM-Connected mode, there is no RRC establishment cause indicated to lower layer from the EMM, then the Access control in RAN based on the the RRC establishment cause does not work.
Since currently RRC-CONNECTED and EMM-CONNECTED states have a one-to-one mapping. If we allow EMM-CONNECTED state while in EMM-IDLE, it’s not clear what the consequences are, nor the impacts in UE implementation.
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