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Abstract of the contribution: This paper discusses requirements on efficient bulk operations for IoT and proposes a way forward.
1
Background
In [1] SA2 asked the following question to SA1:

SA2 questions: SA2 is kindly seeking clarification on the actual bulk operations and related use cases that SA1 is assuming, e.g. does "manage (e.g., provide service parameters, activate, deactivate) multiple UEs in bulk." refer to subscription and service management? SA2 would also like to ask for additional details on the common criteria that SA1 is assuming.
SA1’s reply [2] is two-fold. With respect to Rel-16, SA1 states

 It is clear from these questions and previous LS from SA3 (S3-183717) that downstream groups cannot complete work to support bulk IoT operations including bulk authentication in Rel16.  SA1 will remove the confusing requirements.  Please see attached CR.
The SA1 requirement on bulk operations that SA1 deemed confusing and that SA1 removed by TS 22.261 CR#0383 for Rel-16 is the following:

The 5G network shall optimize the resource use of the control plane and/or user plane to manage (e.g., provide service parameters, activate, deactivate) multiple of UEs in bulk.

For Rel-17 SA1 answers the SA2’s question listed above as follows:
Answer: The use cases for bulk operation of IoT devices include scenarios in which several to many devices associated to the same user are operated simultaneously. Such scenarios may be, for example, sensors embedded in a newly constructed building or bridge, reusable public safety sensors dispersed around a geographic area such as a wildfire or crime scene, weather sensors on a ship, or smart meter sensors in a parking garage. 

SA1 already captured the requirements for bulk operation in clause 6.4.2.2 and 8.3, TS 22.261, quoted as below:

· The 5G network shall optimize the resource use of the control plane and/or user plane to support bulk operation for high connection density (e.g., 1 million connections per square kilometre) of multiple UEs.

· The 5G network shall optimize the resource use of the control plane and/or user plane to manage (e.g., provide service parameters, activate, deactivate) multiple of UEs in bulk.

· The 5G system shall support a timely, efficient, and/or reliable mechanism to transmit the same information to multiple UEs.

· The 5G network shall support a resource efficient mechanism for authenticating multiple IoT devices in bulk. 

According to the above requirements, the actual bulk operations refer to not only managing (e.g., provide service parameters, activate, deactivate) multiple UEs in bulk, but also operating UEs in bulk for control plane and/or user plane resource optimization.
[…]
The common criteria means the IoT devices/UEs have something in common from service point of view, e.g., they can be associated with same enterprise user or same vendor, or they can share common job duties like all the smoking detection devices in a building. 

Detail definition of the common criteria and whether and how it refers to common context in the network would be in solution space thus will be out of SA1 discussion. SA1 encourages SA2 and SA3 to find proper solutions to address this issues.

2
Discussion
In their reply LS on authentication of group of IoT devices [2], SA1 states that:

According to the above requirements, the actual bulk operations refer to not only managing (e.g., provide service parameters, activate, deactivate) multiple UEs in bulk, but also operating UEs in bulk for control plane and/or user plane resource optimization.

However, the actual SA1 requirements as per TS 22.261 [3] on bulk operations do not talk about “operating UEs in bulk for control plane and/or user plane resource optimization”. The SA1 requirements only capture to
-
“optimize the resource use of the control plane and/or user plane to support bulk operation for high connection density of multiple UEs”;
-
“optimize the resource use of the control plane and/or user plane to manage (e.g., provide service parameters, activate, deactivate) multiple of UEs in bulk”;
-
“support a timely, efficient, and/or reliable mechanism to transmit the same information to multiple UEs”.

In other words, in contradiction to the statement in the SA1 LS [2] there are no SA1 requirements documented in TS 22.261 [3] related to specific SA2 solutions such as control- and user-plane optimization. In addition it is worth re-emphasizing that SA1’s focus are service-level requirements, i.e. specific solutions and the potential need for further work on those is beyond SA1’s scope.
Observation 1: The term “control- and user-plane optimisation” mentioned in the SA1 LS refers to specific SA2 solutions. In contradiction to the statement in the SA1 LS, there are no SA1 bulk operation requirements specifically targetting those SA2 solutions. Also, the determination on the need for further work on specific SA2 solutions is beyond SA1’s scope.

Proposal 1: Focus only on the actual service requirements documented by SA1 in TS 22.261 [3].
SA2 had already reviewed the service requirements on bulk operations in TS 22.261 [3] and was struggling to derive actionable SA2 objectives based on those. The reasons are as follows.
SA1 documented a very generic requirement to “optimize the resource use of the control plane and/or user plane to support bulk operation for high connection density of multiple UEs”. However, this requirement has already been addressed by FS_CIoT_5G and the normative work that followed in CIoT_5G:

-
the FS_CIoT_5G SID [4] explictly points to massive MTC and the related “5G service requirements for IoT as defined by SA1 in TS 22.261”);
-
as part of FS_CIoT_5G SA2 looked into a large number of small data solutions and did not only focus on signaling load but also discussed other resource dimensions such as core network memory demand (see for example S2-1811695 [5]) but concluded in the end that Control Plane CIoT 5GS Optimisation and User Plane CIoT 5GS Optimisation address these aspects.
Observation 2: The requirement to “optimize the resource use of the control plane and/or user plane to support bulk operation for high connection density of multiple UEs” has already been addressed by FS_CIoT_5G and the normative work that followed in CIoT_5G, i.e. no additional SA2 work is needed to address this requirement.
Beyond this generic requirement that has already been addressed, SA1 lists two specific bulk operations to optimize the control- and user-plane for:

(1)
“to manage (e.g., provide service parameters, activate, deactivate) multiple UEs in bulk”;

(2)
to “support a timely, efficient, and/or reliable mechanism to transmit the same information to multiple UEs”.
The second bulk operation can be summarzed as multicasting and is already being addressed by FS_5MBS.
Observation 3: The multicast bulk operation (“support a timely, efficient, and/or reliable mechanism to transmit the same information to multiple UEs”) is already being addressed by FS_5MBS, i.e. no additional work is needed to address this requirement.

In order to determine if any SA2 work was needed for the remaining bulk operation “to manage (e.g., provide service parameters, activate, deactivate) multiple UEs in bulk”, SA2 asked for clarification in [1]: “does «manage (e.g., provide service parameters, activate, deactivate) multiple UEs in bulk.» refer to subscription and service management?”
Unfortunately, SA1 did not provide any additional guidance on what managing multiple UEs in bulk refers to as can be seen from the LS reply quoted above. To the contrary, SA1 actually removed this requirement from TS 22.261 [3] for Rel-16 for the reason that the requirement was confusing.
Observation 4: The SA1 requirement to “optimize the resource use of the control plane and/or user plane to manage (e.g., provide service parameters, activate, deactivate) multiple of UEs in bulk” has been deemed confusing by SA1 and consequently SA1 has removed it from Rel-16. SA1 also did not provide any additional clarification for this requirement, neither in TS 22.261 nor in their LS reply in the context of Rel-17. This renders this requirement confusing also for Rel-17, which also implies that SA2 is in the same situation as in the previous meeting, i.e. that still no actionable SA2 requirements can be derived for this SA1 requirement.

3
Summary and way forward
The following obervations have been made:

-
Observation 1: The term “control- and user-plane optimisation” mentioned in the SA1 LS refers to specific SA2 solutions. In contradiction to the statement in the SA1 LS, there are no SA1 bulk operation requirements specifically targetting those SA2 solutions. Also, the determination on the need for further work on specific SA2 solutions is beyond SA1’s scope.

-
Observation 2: The requirement to “optimize the resource use of the control plane and/or user plane to support bulk operation for high connection density of multiple UEs” has already been addressed by FS_CIoT_5G and the normative work that followed in CIoT_5G, i.e. no additional SA2 work is needed to address this requirement.

-
Observation 3: The multicast bulk operation (“support a timely, efficient, and/or reliable mechanism to transmit the same information to multiple UEs”) is already being addressed by FS_5MBS, i.e. no additional work is needed to address this requirement.

-
Observation 4: The SA1 requirement to “optimize the resource use of the control plane and/or user plane to manage (e.g., provide service parameters, activate, deactivate) multiple of UEs in bulk” has been deemed confusing by SA1 and consequently SA1 has removed it from Rel-16. SA1 also did not provide any additional clarification for this requirement, neither in TS 22.261 nor in their LS reply in the context of Rel-17. This renders this requirement confusing also for Rel-17, which also implies that SA2 is in the same situation as in the previous meeting, i.e. that still no actionable SA2 requirements can be derived for this SA1 requirement.

Given the above, it is proposed to inform SA1 that SA2 has analyzed the requirements on bulk operations for IoT and has determined that

-
SA2 has already addressed the requirement to “optimize the resource use of the control plane and/or user plane to support bulk operation for high connection density of multiple UEs” by FS_CIoT_5G and the normative work that followed in CIoT_5G, i.e. no additional SA2 work is needed to address this requirement;
-
SA2 is already addressing the requirement to “support a timely, efficient, and/or reliable mechanism to transmit the same information to multiple UEs” as part of the on-going study FS_5MBS, i.e. no additional SA2 work is needed to address this requirement;

-
SA2 will not address the requirement to “optimize the resource use of the control plane and/or user plane to manage (e.g., provide service parameters, activate, deactivate) multiple of UEs in bulk” given that SA1 has concluded the requirement to be confusing and has removed the requirement from TS 22.261 for Rel-16 and given that SA1 has not provided any additional clarification for this requirement for Rel-17.
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