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1.	Introduction
SA2 has discussed the relationship between RM procedure and SM procedures, whether they are correlated or de-coupled. Especially for the initial registration procedure, whether the SM procedure can affect the success of the RM procedure is not fully concluded yet.
So in this contribution, we would like to analyse all possible way forwards, comparing each pros and cons, and would propose a way forward on this issue. 

2.	Discussion
2.1	General
In the EPC, until some features are introduced for CIoT, the attach procedure and the PDN connectivity procedure (for default bearer) are highly correlated. If one of them is not successful, neither is the other: if PDN connectivity fails then the Attach procedure also fails and vice versa. This is because of the high-level requirement for the EPS: the always-on IP connectivity. However, when the CIoT EPS optimization is introduced in Rel-13, this principle got some exception, the Attach without PDN connection (or EMM-REGISTERED without PDN connection in stage 3). This one was introduced due to the bringing new category of UE into 3GPP system. Also this type of UEs still be able to receive service from the system without IP connectivity, e.g. SMS. 
When SA2 designs the 5G system, this consideration has been taken into account from the early stage. PDU session is not mandatory anymore, and along with the principle of SM/MM separation, the decoupling of two NAS sub-functionalities seems natural behavior. Nevertheless, whether or how much to decouple two functionalities are still under the discussion, especially in case of the initial registration. Also how the SM message can be transferred to the SMF via the AMF is not fully covered in the current version of specifications. So it’ll be needed to examine how the SM message can be transferred between the UE and the SMF.
2.2	RM(CM)/SM layering
The protocol stack for UE-CN control plane is not completely decided yet till this meeting, but we proposed a possible proposal based on stage 3 agreements. Especially NAS protocol design has been mainly discussed in CT WG1, so it’ll be valid if we consider CT1 agreement as a basis of the discussion.
According to the CT1’s TR 24.890 agreed in the May meeting, CT1#104, the coordination between the protocols for 5GS mobility management (corresponding to RM and CM in SA2) and 5GS session management (corresponding to SM in SA2) is shown below:
	[bookmark: _Toc484956641][bookmark: _Toc485044082]7	Coordination between the protocols for 5GS mobility management and 5GS session management
A 5GS session management (5GSM) message is piggybacked in a 5GS mobility management (5GMM) message. To this purpose, the 5GSM messages can be transmitted in an information element in the 5GMM messages. In this case, the UE, the AMF and the SMF execute the 5GS MM procedure and the 5GSM procedure in parallel. The success of the 5GMM procedure is not dependent on the success of the piggybacked 5GSM procedure.
Editor's note:	It is FFS whether an initial registration request procedure can be used to piggyback 5GSM messages.
Tthe UE can only initiate the 5GSM procedure when there is a 5GMM context established at the UE and the AMF can only forward the 5GSM message for the 5GSM procedure initiated by the SMF when there is a 5GMM context established at the AMF.
Except for the 5GMM procedures piggybacking 5GSM messages, during 5GMM procedures the UE and the AMF shall suspend the transmission of 5GSM messages.
Editor's note:	Which type of procedure will be included as 5GMM procedure is FFS.



+
[bookmark: _GoBack]CT1 has designed the SM as an upper layer of the MM layer. So the SM message is piggybacked in a MM message (which can be RM or CM). But even in CT1’s agreement, the editor’s note exists whether an initial registration request procedure can be used to piggyback 5GSM messages is FFS. Even though the NAS layering can be discussed and determined in CT1, the principle of SM and MM (RM) decoupling shall be determined in stage 2.
Example layering of NAS stack can be like below (from S2-174429)



2.3.	Issues to be determined
According to the discussion so far, there are two separated issues to consider:
Issue 1. Whether to permit the piggybacking of SM request message in an initial registration message or not.
This issue is more likely to be a message implementation issue. Piggybacking itself does not necessarily require a tight coupling of RM and SM procedure, but is more likely to be a signalling optimization. For example, if a UE who needs a PDU session by default (e.g. smartphone), it is beneficial for the UE to establish PDU session as early as possible. In this case, sending registration request message together with PDU session establishment request message piggybacked might have benefits in terms of delay and signalling. Orthogonal to this issue, decoupling of RM and SM procedures during initial registration can be achieved, if the result of each procedure does not affect to others. Of course RM failure leads to entire registration failure including SM failure, so more precisely, if the result of SM procedure does not affect RM procedure. This option can be found in option 2a below. 
On the other hand, even if the piggybacking is not permitted, SM failure might affect the RM state of the UE, e.g. triggering deregistration procedure when the default PDU session establishment failed. But this seems to be implemented by separate two procedures, which does not affect the registration procedure itself. This option is described in option 1a below.
So whether or not to decouple RM and SM procedure, allowing piggybacking SM request on the registration request can be beneficial in terms of delay and signalling, so we would like to propose to allow piggybacking option for 5G system.
Proposal 1. Piggybacking SM message in the initial registration request message is optional, but allowed, for signalling and latency reduction.

Issue 2. Whether to decouple RM procedure and SM procedure completely or not.
Decoupling of RM and SM procedures during initial registration procedure may have some benefits, e.g. complete separation of MM (RM) / SM in 5GS, especially in the error case. Also making two functions decoupled as default is good for various type of UEs, e.g. IoT type devices.
However, still many UEs require PDU session as default. IMS session for voice service is definitely required for the most UEs supporting voice services. Even though they can use EPC for the voice service, if they are 5G UEs, then they surely use 5G PDU service, e.g. internet. Moreover, Rel-15 5G is not considering mIoT case seriously. Other than IoT UEs, how many UEs will require registration-only-without-PDU-session state?
Of course, correlating SM procedures with RM state may be tricky. Nevertheless, it seems beneficial if the SM failure leads to RM failure for certain type of UEs. This UE type can be in the subscription or can be provided by the UE in the registration request. Based on those information, the network may decide whether to reject the registration if the session establishment fails. But this needs to be discussed in WG and determined.
Proposal 2. Based on the type of the UE, the network operator can decide whether to decouple the RM and the SM procedures or not, e.g. whether to reject a registration procedure when the PDU session establishment fails.

Also regardless of decoupling two procedures, if the UE falls into a state of registered but has no PDU sessions, the UE may want to search another PLMN to receive required services. So regardless of how the consensus is made for the issues above, the UE still may have the services required from the other network. This way can be considered in option 1a, 1b and 2a described below. Note that network selection aspects shall be further analyzed in CT WG1.
Proposal 3. Regardless of whether the RM and SM are decoupled, the UE may search for other network in order to receive a required service (e.g. IP connectivity).

2.4.	Possible Way Forwards
For each issue, two possible choices can be considered, so there are totally 4 possible way forwards to analyze. For the initial registration procedure,
Option 1a. No piggybacking of SM message is allowed, and RM and SM procedure do not affect each other.
· RM message (registration request) does not contain any SM message container IE, so the RM state transition occurs first. 
· After the UE’s RM state changes to RM-REGISTERED, then the UE requests to establish a PDU session for actual service connectivity.
· Even though the SM request fails, the RM state is not affected, e.g. stays in RM-REGISTERED with no PDU session.
· There can be a scenario when the RM is registered but no session service is available if the SM request fails. This may be meaningless state for certain type of UE (e.g. smartphone, dongle type). And in this case the UE has nothing to do but is registered to the network, receiving no service or some limited service only(e.g. SMS).
· Proposal 3 may be adopted for this scenario based on the SM reject cause (e.g. for permanent SM reject)

Option 1b. No piggybacking of SM message is allowed, but RM and SM procedure affect each other.
· Similar to option 1a, but if SM procedure fails, then RM state is affected, e.g. trigger deregistration procedure and search for the other PLMN (see Proposal 3 above).
· There can be a short period when the RM is registered but no session service is available if the SM request fails. However, the UE may try to search another network with the RM state transition after the SM request fails.
· Based on the SM reject cause from the SMF, the AMF or the UE may trigger deregistration. Proposal 3 may be performed sequentially.

Option 2a. Piggybacking of SM message can be possible, but RM and SM procedure do not affect each other.
· RM message (registration request) can deliver SM message container as an Information Element, but SM functionality does not affect RM state, e.g. SM failure does not change the RM state.
· Example flows can be 
· UE sends Registration Request (SM container, other IEs) to the AMF.
· AMF processes the system registration first, including context fetch, AKA and security procedure, while SM message delivered in the SM container is pending.
· When the RM state in the AMF changes to the RM-REGISTERED, AMF forwards the SM request to the SMF. Simultaneously, the AMF sends registration accept message to the UE.
· Even though the SM procedure fails, this does not impact the RM state.
· Orthogonal to the network behavior, the UE can adopt the proposal 3 according to the SM reject cause.

Option 2b. Piggybacking of SM message can be possible, and RM and SM procedure affect each other.
· RM message (registration request) can deliver SM message container as an Information Element, and SM functionality affects RM state, e.g. SM failure leads to the RM-DEREGISTERED transition.
· This option is very similar to the EPC, except the piggybacking itself is optional.
· Example flows can be 
· UE sends Registration Request (SM container, other IEs) to the AMF.
· AMF processes the system registration first, including context fetch, AKA and security procedure, while SM message delivered in the SM container is pending.
· When the RM state in the AMF changes to the RM-REGISTERED, AMF forwards the SM request to the SMF. But AMF does not send registration accept message to the UE until the AMF receives SM success notification from the SMF. When the SMF notifies the success of SM procedure to the AMF, then AMF sends Registration Accept message, possible piggybacking the SM accept message.
· If the SM procedure fails, AMF sends registration reject message, and set the RM state in the AMF as RM-DEREGISTERED.

As we analyzed the issues in clause 2.3, our preference is allowing option 2a and 2b for certain type of UE while option 1a or 1b can be used for other cases, with consideration of proposal 3.
3.	Conclusion
In this paper, we analyzed the issues regarding the RM and SM decoupling during the initial registration procedure. We suggested the following proposals.
Proposal 1. Piggybacking SM message in the initial registration request message is optional, but allowed, for signalling and latency reduction.
Proposal 2. Based on the type of the UE, the network operator can decide whether to decouple the RM and the SM procedures or not, e.g. whether to reject a registration procedure when the PDU session establishment fails.
Proposal 3. Regardless of decoupling, the UE may search for other network in order to receive a (IP connectivity) service. This needs to be studied in CT WG1.

Based on the analysis, we would like to propose to endorse those three proposals and then would suggest changes to the existing requirements and procedures in TS 23.501 and TS 23.502.
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