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1   Introduction
Tdocs [1] and [2] provide substantial arguments why slicing information is useful in Paging message.

In contrast, tdoc [3] keeps denying this reality. This paper provides response to tdoc [3].

2   Description and proposal

The key arguments against introducing slice information in paging message in Tdoc [3] are as below:

Counterproductivity: instead of reducing the traffic load on the RAN, the above approach may cause  a completely opposite effect. Namely, if the RAN discards the paging message, the CN will continue to try to page the UE, possibly over a larger paging area, and possibly involving more RAN nodes. This will result in a greater traffic load, compared to if the paging message was not discarded.

Conclusion 2: discarding the paging message at the RAN will result in a greater traffic load, compared to if the paging message was not discarded.

Response: 

When RAN is overloaded, RAN can already discard paging request based on paging priority. This means that requests of low priority will get dropped. According to tdoc [3], this would then also lead to CN potentially resubmit these lower priority paging messages over a wider paging area, therefore involving more RAN nodes, then inducing more load compared to if the paging had not been discarded.

Conclusion is therefore that if we follow the argument of counter productivity of tdoc [3], the concept of paging priority would also be counter-productive and we can remove it as well. Would also need to remove in 4g..

An efficient alternative solution: paging is normally differentiated in the RAN by the Paging Priority IE provided in the paging message from the CN. If the RAN runs out of paging resources, it would use the Paging Priority to prioritize between the paging requests. In line with that, RAN overload control can be solved in another way. Namely, the CN is aware of which slice triggers the paging and is therefore able to map different slices to different paging priorities. Based on that knowledge, the CN can set the Paging Priority in the NG paging message to the RAN, so that the RAN can use this for local prioritization policies, based on implementation.

Conclusion 3: an efficient alternative approach is for the CN to set Paging Priority IE value in the NG paging message, based on its knowledge of which slice the paging request refers to. Based on the value of Paging Priority IE in the NG paging message, the RAN can set local policies for paging prioritization, in an implementation-specific manner.

Response:

The alternative proposed is more damaging the system than helping.

Filtering the paging based on slice information is not proposed to fight load on paging channel but throttle the incoming traffic for a given slice in the NG-RAN node in overload for that slice.

Imagine that NG-RAN is in overloaded for slice 1 traffic but not for slice 2 traffic. CN has a paging for slice 2 which is low priority which will be uselessly discarded whereas sufficient resources were there to handle it. As a result, CN will likely try again this paging for slice 2 in a wider paging area, as suggested by tdoc [3] itself (see previous paragraph above), which will simply result in uselessly loading the paging channels.
We conclude that the alternative proposed is inefficient and even worse, damaging for the system performance.

Waste of resources: discarding an NG paging message at the RAN is a waste of resources, since the cost of transporting the paging message to the RAN is a large fraction of the total cost of delivering the paging message all the way to the UE. At this time point, there is already signaling established in the CN for the RAN to do the paging – that is a cost for the operator. Instead, mobile-originated traffic (that did not cost the network anything yet) should be discarded.

Conclusion 4: discarding a paging message at the RAN is a waste of resources, having in mind that the cost of transporting the paging message to the RAN is a large fraction of the total cost of delivering the paging message all the way to the UE.

Response:

It is well known that the radio resource is more scarce is mobile network than network resource. Discarding a paging message in the NG-RAN (which will not result in a communication anyway due to overload of the concerned traffic) avoids consuming useless radio resources. To that respect, we can see it as advantageous compared to other traffic reduction solutions based on MO which consume radio resources, and which, when rejected, lead to further increase the radio load when they are re-attempted.
Conclusion: this paper demonstrates that the arguments of tdoc [3] are not valid. Even more, it shows that following the alternatives suggested in tdoc [3] instead of having slice information in Paging message simply degrades the system performance.
Proposal: agree to include slice information in paging message along the proposals of [1] or [2].
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