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1
Proposal
The LC feature main benefits were proposed at SA#75 in SP-170201 to justify the work in 3GPP SA2 on LC in EPS were:
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Let us analyse the points one by one:

Claim 1 in SP-170201: Lowers the latency over LTE:

Clearly latency is a user plane behaviour that is related to the UE being in connected mode. LC is on the other hand dealing with a UE that needs to resume from a LC-connected state to a Connected state. This conceivably replaces a IDLE-Connected transition. So there is no Latency reduction as such in LTE, but an improvement possible in the transition to connected mode in LTE. 

We would need hard data to quantify this and unfortunately different assumptions on roundtrip time between RAN and CN can change the results. Huawei (one of the proponents of this work in 3GPP) at SA2#120 has submitted some figures in S2-172058 in their comparison of CIoT UP optimisations and LC. It seems quite relevant to restrict the comparison as this gives us a good perspective of an alternative option we may have to pursue a similar objective of reducing transition to Connected mode from a dormant state.
In this paper, they quote these figures:

“Observation 5: the RAN initiated paging brings approximately 60/35 ms latency gain compared to the MME initiated paging.“
In the same paper, they quote:

“current RRC connection setup latency (i.e. 120ms for mobile originated calls and 280ms for mobile terminated calls)”

So taking into account that we have a quite small marginal improvement on paging (between 21% gain and 12.5% gain in MME imitated paging) on deployment with no CIoT optimisations. With CIoT optimisations factor in the gain should be smaller. 

On the MO case we can also have similar considerations and ballpark figures. Therefore we can conclude the following:

Evaluation 1: The expected gains from LC in terms of transition time to RRC Connected mode are relatively small and hardly detectable for a smartphone user.

Claim 2 in SP-170201: Goes well with 5G NSA: 
The same argument on latency is also proposed in SP-170201 for LC in Option 3. We do not see how any different conclusions can be drawn on this for Option 3 dual connectivity options on Latency than we have for the non-Dual connectivity case.
On the other hand, there are still quite some details to be worked out on charging, paging, inactivity detection that need addressing to make LC work in this case in a way that Operators can deploy. This means that LC applicability to Option 3 with or without NR requires further study also, meaning some more work is required before we can conclude on the technical approach.
Evaluation 2: The expected gains from LC in terms of transition time to RRC Connected mode are also minimal in Option 3 case. Applicability of Option 3 requires more study work.

Claim 3 in SP-170201: Interworking with RRC-INACTIVE: it provides homogenous lower latency areas also where 5G CN is not deployed.

It has been repeated in the study discussions multiple times RRC-INACTIVE is still being developed so this claim of being “homogeneous” is predicated on RRC-INACTIVE and LC being technically aligned. This is impossible to judge at present and also assumes interworking models that facilitate this. The whole topic of Interworking of LC an RRC Inactive has not been addressed by the study.

Evaluation 3: RRC-INACTIVE and the interworking of LC with RRC INACTIVE are FFS so a conclusion that there is a benefit of a homogenous interworking is not possible at this time as many details are missing.

Evaluation 4: based on information that is available, none of the arguments that have been submitted in the paper S2-170201 is compelling or has been yet fulfilled in the scope of this study.

Further aspects have been discussed in the justifications of the Study Item in SP-170280:

Claim from SP-170280: “RAN#71 (March 2016) setup a WID LTE_ LIGHT_CON to reduce signalling between the RAN and CN nodes; by maintaining a lightweight connection between the UE and network. This feature is deemed more applicable for frequent data traffic pattern and fast connection establishment, e.g. smartphone without intending to replace user plane optimization (CIoT EPS User Plane Optimization).
The claim that signalling reduction is achieved is conditional to some assumptions being made on the UE mobility pattern, and also on the number of cells a single eNB can cover. Depending on the deployment in an operator network, on UE mobility patterns and UE activity, UP CIoT optimisations or even just transition to RRC Idle would be performing better or equally in terms of RAN/CN signalling load.
Evaluation 5: LC does provide benefits in signalling reduction between CN and RAN under some assumptions of UE mobility pattern, however depending on the UE activity pattern, UP CIoT Optimisation can be sufficient for low frequency of activity. If mobility patterns are such to cause frequent RAN nodes Handovers, the LC solution is also not suitable. So the LC potentially allows Signalling reduction.
Once we conclude there is a potential for signalling gain, we have to consider some other aspects that have been discussed in the TR. 

The migration strategy based on indication of LC support in a cell may cause additional TAU signalling. Similarly in HeNBs that do not support LC. Some of the signalling savings on RAN/CN interface need to be balanced against need to report change of RAT in dual connectivity Options 3, or to report data volume per RAT independently from usual RAN/CN signaling. The impact of this needs to be fully understood before we can proceed to normative phase.
Evaluation 6: LC may introduce additional RAN/CN signalling to address migration issues, coexistence with HeNBs

As we have a limited gain in Delay and a conditional gain in RAN/CN signalling reduction, we need to check whether we foresee LC to be extremely beneficial from a timing standpoint to EPS deployments and also balance this with the impacts on implementations. While we can see some small benefits, we have also see that the signalling savings achieved may come late in most network deployments that by the time the LC feature is supposed to be rolled out may have reached maturity. In a nutshell, it is possible the signalling savings are not fully benefiting the industry as most of the networks will be already fully sized to handle the control plane capacity required to meet mature markets demands. While the user plane traffic is growing, it is not so clear that this also drives paralleled growth of the control plane traffic especially if other features such as CN assistance are deployed. Indeed, this feature will be required to avoid excessive RAN/UE signalling traffic that is as important as CN/RAN signalling traffic.
Evaluation 7: LC may save signalling traffic in network that are already sized to handle such traffic.

Based on the above data points, it seems it is premature to proceed to normative work until further work is conducted.

It is proposed capture in TR 23.723 the following text 

#################### START CHANGE IN TR 23.723 #########################

7
Overall Evaluation
The LC feature main benefits were proposed at SA#75 in SP-170201 to justify the work in 3GPP SA2 on LC in EPS were:
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Claim 1 in SP-170201: Lowers the latency over LTE:

Latency is a user plane behaviour that is related to the UE being in connected mode. LC is on the other hand dealing with a UE that needs to resume from a LC-connected state to a Connected state. This conceivably replaces a IDLE-CONNECTED transition. There is no Latency reduction as such in LTE due to LC introduction, but an improvement possible in the transition to ECM-CONNECTED mode in LTE. 

Different assumptions on roundtrip time between RAN and CN can change the results of the transition time improvement. Document S2-172058 quotes these figures:

“Observation 5: the RAN initiated paging brings approximately 60/35 ms latency gain compared to the MME initiated paging.“
In the same paper, it is quoted:

“current RRC connection setup latency (i.e. 120ms for mobile originated calls and 280ms for mobile terminated calls)”

So taking into account that we have a quite small marginal improvement on paging (between 21% gain and 12.5% gain) on deployment with no CIoT optimisations. With CIoT optimisations factor in the gain should be smaller. 

On the MO case we can also have similar considerations and ballpark figures. Therefore we can conclude the following:

Evaluation 1: The expected gains from LC in terms of transition time to RRC Connected mode are relatively small and not detectable to a smartphone user.

Claim 2 in SP-170201: Goes well with 5G NSA: 

The same argument on latency is also proposed in SP-170201 for LC in Option 3. On the other hand, there are still quite some details to be worked out on charging, paging, inactivity detection that need addressing to make LC work in this case in a way that Operators can deploy. This means that LC applicability to Option 3 requires further study also, meaning some more work is required before we can conclude on the technical approach.

Evaluation 2: The expected gains from LC in terms of transition time to RRC-CONNECTED mode are also minimal in Option 3 case. Applicability of LC to Option 3 requires more study work.

Claim 3 in SP-170201: Interworking with RRC-INACTIVE: it provides homogenous lower latency areas also where 5G CN is not deployed.

It has been repeated in the study discussions multiple times RRC-INACTIVE is still being developed so this claim of being “homogeneous” is predicated on RRC-INACTIVE and LC being technically aligned. This is impossible to judge at present and also assumes interworking models that facilitate this. The whole topic of Interworking of LC an RRC Inactive has not been addressed by the study.

Evaluation 3: RRC-INACTIVE and the interworking of LC with RRC INACTIVE are FFS so a conclusion that there is a benefit of a homogenous interworking is not possible at this time as many details are missing.

Evaluation 4: based on information that is available, none of the arguments that have been submitted in the paper S2-170201 is compelling or has been yet fulfilled in the scope of this study.

Further aspects have been discussed in the justifications of the Study Item in SP-170280:

Claim from SP-170280: “RAN#71 (March 2016) setup a WID LTE_ LIGHT_CON to reduce signalling between the RAN and CN nodes; by maintaining a lightweight connection between the UE and network. This feature is deemed more applicable for frequent data traffic pattern and fast connection establishment, e.g. smartphone without intending to replace user plane optimization (CIoT EPS User Plane Optimization).
The claim that signalling reduction is achieved is conditional to some assumptions being made on the UE mobility pattern, and also on the number of cells a single eNB can cover. Depending on the deployment in an operator network, on UE mobility patterns and UE activity, UP CIoT optimisations or even just transition to RRC Idle would be performing better or equally in terms of RAN/CN signalling load.

Evaluation 5: LC does provide benefits in signalling reduction between CN and RAN under some assumptions of UE mobility pattern, however depending on the UE activity pattern, UP CIoT Optimisation can be sufficient for low frequency of activity. If mobility patterns are such to cause frequent RAN nodes Handovers, the LC solution is also not suitable. So the LC potentially allows Signalling reduction.
The migration strategy based on indication of LC support in a cell may cause additional TAU signalling. Similarly in HeNBs that do not support LC. Some of the signalling savings on RAN/CN interface need to be balanced against need to report change of RAT in dual connectivity Options 3, or to report data volume per RAT independently from usual RAN/CN signaling. The impact of this needs to be fully understood before we can proceed to normative phase.

Evaluation 6: LC may introduce additional RAN/CN signalling to address migration issues, coexistence with HeNBs

As we have a limited gain in Delay and a conditional gain in RAN/CN signalling reduction, we need to check whether we foresee LC to be extremely beneficial from a timing standpoint to EPS deployments and also balance this with the impacts on implementations. While we can see some small benefits, we have also see that the signalling savings achieved may come late in most network deployments that by the time the LC feature is supposed to be rolled out may have reached maturity. In a nutshell, it is possible the signalling savings are not fully benefiting the industry as most of the networks will be already fully sized to handle the control plane capacity required to meet mature markets demands. While the user plane traffic is growing, it is not so clear that this also drives paralleled growth of the control plane traffic especially if other features such as CN assistance are deployed. Indeed, this feature will be required to avoid excessive RAN/UE signalling traffic that is as important as CN/RAN signalling traffic.

Evaluation 7: LC may save signalling traffic in network that are already sized to handle such traffic.

Based on the above data points, it seems the few identified benefits are small. However this requires significant specification efforts and related development and testing in the EPS. Based on the known complexity of the feature and not yet fully identified benefits, it is premature to proceed to normative work until further work is conducted to study this topic.
#################### End of change in TR 23.7de #########################
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