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1. Background

TS 23.502 CR 0478 (S2-186269) was approved in SA2#127bis meeting. The CR made some clarification on the Namf_MT_EnableUEReachability service operation in the case of RRC inactive UE.
In TSG SA Meeting #80, the CR received on objection (sustained from SA2) and a paper (SP-180546) [1] discussing the procedural and technical issues. 

This paper, as the response to SP-180546, clarifies why those argument of SP-180546 are not valid and the CR 0478 (S2-186269) was further revised to CR (S2-186931), and was submitted for SA2#128 meeting.

2. Analysis

The procedural and technical concerns below are adopted from the SP-180546.

Procedural concerns
· Not a FASMO CR: The "consequences if not approved" of the aforementioned cat.F CR [2] state: "The consumer NF may not be able to know if the N1 message has been successfully delivered to UE". This service operation though is only used in TS 23.502 for the MT SMS procedure in clause 4.13.3.6 and has well defined mechanisms on how the NF consumer SMSF can be informed for the success/failure of the procedure. As stated from several of the source companies in the SA2#127bis meeting there is nothing broken with the existing procedures for SMS delivery and the CR is not FASMO but an "optimisation".
 [CMCC reply] The CR covers UE-inactive which is an important case and shall be clarified. Therefore, it is an FSMO CR. The content in the coversheet of the CR submitted in SA2#128 has already been updated, additional reason may be that, for the RRC-Inactive UE, the serving RAN may change to be different from anchor one, in this case, downlink traffic will route from anchor RAN to serving RAN so as to increase resource consumption between base stations. If the AMF trigger the NG-RAN to establish the RRC connection before data transfer by reusing the existing procedures, it will make the UE ready for data transfer to achieve fast delivery, reduce buffering and avoid traffic routing.
· Lack of justification: In the SA2#127bis meeting it was discussed that the specific service operation may not only be used for MT SMS but also for other "undisclosed" operations. This though opens a pandora's box where companies can expand the "downstream" procedures of specific service operations in TS 23.502 impacting other RAN and UE procedures, without defined E2E 3GPP procedure. This approach should be highly discouraged and changes in TS 23.502 service operations shall only be allowed if there is an identified benefit in the E2E procedures defined by 3GPP. This was also the agreement at the conclusions of TR 23.799 that led to the design of service based architecture (see relevant extracts from TR 23.799 in Annex A)
· [CMCC reply]Considering the concept of SBA, the service should be designed to be open and easily extended, to be invoked by subsequent applications in better way, depending on the actual requirement. In initial phase of SBA definition, the service usually was specified based on the procedure definition. However, later in some cases, the service can be produced and then reflected in the related procedure. In fact, a service is specified in a message flow, just as an example to verify how to use the service, and the service can be invoked by any authorized NF in theory.
· Incorrect reason for change: The "Reason for change" is incorrect since it claims that the additional procedure introduces reliability. This is based on the wrong understanding that when the UE is RRC-CONNECTED the NAS or data delivery is always reliable. In fact there was an SA2 study in rel.14 (as part of CIOT enh. SID) to introduce "hop-by-hop" reliability for NAS transactions. Such functionality does not exist in 5GS and as such reliable delivery cannot be guaranteed in any case. Furthermore a UE that is in Connected Mode is no less likely to be going out of coverage than a UE that is In Idle mode or RRC-Inactive (in fact the transition to Unreachable can happen starting from any UE state).
· [CMCC reply] As stated in the previous reply, the reason to avoid traffic routing is further clarified in “reason for change” part. 
Technical concerns
· Layer violation: The new procedure introduces actions in the AMF dependent on RRC states. This consists of a layer violation since the AMF will have to apply different procedures dependent on RRC states. It is also worth emphasizing that this moves the decision on whether to perform RAN paging for UE in RRC-Inactive state in AMF (previously not agreed by SA2 and RAN3).
·  [CMCC reply] This procedure is only triggered by special event, i.e., the AMF already knows the UE is in RRC-Inactive status. By using N2 notification procedure the AMF can get to know the UE is in RRC-Inactive status. Only in this case the AMF can conduct the corresponding optimization based on the operator’s network policy and the requirement from application service, In addition, the paging is triggered by the AMF and finally will be done by the RAN.
· Prevents flexible reuse of reachability service: The behavior of the reachability service becomes dependent on "operator policies" in the AMF. Consumers of the service (presently the SMSF) need to take those operator policies on the service provider (AMF) into account, which breaks network function integrity and prevents reuse of the service, which was the key goal when introducing the service based architecture.
[CMCC reply] Actually it doesn’t break network function integrity and prevent reuse of the service, because how to use the service will have based on the operator’s policies or requirement. To avoid confusion and potential misleading, the text with conditional statement has been removed.
· Race conditions, complex error handling and unnecessary signalling: The (ab)use of N2 Location Reporting Control procedure introduces the following consequences
· extra signalling on N2 interface (possibly at every MT SMS delivery)
· Possible race conditions if the NG-RAN node associates the N2 Location Reporting Request with "shorter" RRC timers. This would lead to the need for extra paging for the UE when actually the DL NAS PDU arrives and essentially extra power consumption for the UE
· Complex error handling in the NF consumer of the service (SMSF) since the N2 Location Request Failure does not normally result in N2 release and thus the AMF will still see the UE as CM-CONNECTED

·  [CMCC reply] Normally, the RRC timer should be configured properly in the network to make sure this situation will not happen, so no extra signalling will be created.
· This is error case, which doesn’t induce complex error handling. Regarding the italic text adopted from TS38.413, for the Location Report failure case, the AMF action is not clear and up to the AMF product implementation. E.g., if the AMF informs the SMSF the UE is reachable, the SMSF then may continue to send SMS, which may lead to delivery failure and then follow the corresponding failure handling.
· The NG-RAN node initiates the procedure by sending a LOCATION REPORTING FAILURE message to the AMF. Upon reception of the LOCATION REPORT FAILURE INDICATION message the AMF shall, based on the failure reason indicated by the Cause IE, take appropriate action.
· Incomplete procedure: According to the reason for change ("The consumer NF may not be able to know if the N1 message has been successfully delivered to UE"), the goal of the change appears to be to ensure "full reliability" of NAS DL signalling messages (any NAS PDU). However, even with this change delivery of NAS PDUs is not guaranteed, i.e. the proposed change does not deliver the envisioned result. Also, at this point in time this service operation is anyhow only used for SMS and is not used for any DL SM signalling initiated from AMF/SMF. To be noted, there is also in the existing TS text a statement “ If the UE is in CM-IDLE state, the AMF may page the UE and respond to the consumer NF after the UE enters CM-CONNECTED state”. This is no less incorrect than the proposed CR and so eventually SA2 needs to review this service and the need of paging the UE to test UE reachability, as in fact bringing the UE to connected mode does not improve the chances of the UE staying reachable between the time this happens and the time the Service requester is notified or the service requester is sending actually data to the UE (the UE, as already stated, may go out of coverage at any time while it is in Connected Mode and can become unreachable from Connected Mode at any time).
· [CMCC reply] It is rare case that when the UE is in Connected state, the RAN may not be able to deliver NAS message or data to the UE. 
· Also as stated in the previous reply, the reason to avoid traffic routing is also added in “reason for change” part. 
· Overlap with existing procedure: If the NF consumer is interested in receiving the UE’s reachability state while the UE is in CM-CONNECTED a different E2E procedure for that purpose is already defined in clause 4.2.5 (Reachability procedures)
· [CMCC reply] Clause 4.2.5 serves different purpose. The Reachability procedure in clause 4.2.5 can notify the UE’s reachability status to the interested NF consumers, however, it won’t resolve the issue as the CR intends to address, e.g. how to avoid traffic routing from anchor RAN to serving RAN. By the way, the CR only reuse the existing procedure without creating a new one.
· Risk of abuse in roaming scenarios: HPLMNs may use the reachability service to wake up the UEs of their subscribers using the reachability service also when roaming. This may lead to unnecessary signalling and paging load in VPLMNs. Separating the aspects of waking up the UE (using the reachability service) from delivering actual data to the UE also makes it very difficult for a VPLMN to correlate those (normally combined events) in order to determine if the use of the reachability was actually justified. 
· [CMCC reply] As stated previously, the RRC timer should be configured properly in the network to make sure this situation will not happen. Furthermore, the service defined for the AMF in VPLMN can be controlled whether to be invoked by the HPLMN NFs.
· No actual benefit. By design if the UE is in CM-CONNECTED the AMF is correct to assume the UE is reachable. If the UE is in RRC inactive, it is the RAN and UE that ensure the UE is reachable. No difference with RRC connected (in RRC connected it is also the RAN and UE responsibility to maintain connectivity). NAS transport of SMS or any other message can fail under some scenarios, but the NAS transport failure scenarios are caused by the same situation for both RRC inactive and RRC connected.  
· [CMCC reply] As stated in the previous reply, the reason to avoid traffic routing is also added in “reason for change” part.
3. Conclusion & Proposal
Therefore, the analysis in SP-180546 is not valid in our view by extending the use of the CR to all the procedures, focus on the corner cases and not acknowledge the benefit. The concerns stated in SP-180546 are not agreeable by the author of this paper.
The main idea of TS 23.502 CR 0478 is to establish the RRC connection before N1 message or data delivery for UEs in CM-CONNECTED with RRC inactive state, when the network leverages the service for improving user experience.

The reason for change and the motivations are further clarified as follows:

1) The consumers (network function or application server) can be aware of UE reachability status before data transmission by invoking Namf_MT_EnableUEReachability. E.g., data transfer can be deferred based on the result of service operation. 

2) For the RRC-Inactive UE, the serving RAN may change to be different from anchor RAN, in such case, downlink traffic will route from anchor RAN to serving RAN, which will increase consumption of transport resource between the two base stations. By invoking this service operation, traffic routing from anchor RAN to serving RAN can be avoided. 
3) Using the service operation can make the UE ready for data transfer so as to achieve fast data delivery and reduce data buffering in RAN side.

S2-186931, TS 23.502 CR 0478 is proposed to reach agreement and get approved in SA2#128 meeting.
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