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1
Introduction

This contribution is a response to R3-174734. It provides responses in-line by commenting each paragraph of R3-174734 and showing its inaccuracy.

2
Discussion

We have explained at RAN3#97 in R3-173222 [1] that Xn connectivity cannot be generally assumed throughout the NG-RAN in an unlimited (and meshed) way within a RAN paging area. 
Response: the concept of RAN paging area has disappeared in RAN3 and SA2 for at least two meetings now. So it is unclear here if the writer is actually meaning “RAN notification Area” or “RAN area” which may explain the confusion in this paper. 
This is also shown in R3-174733 [3] submitted to this meeting. If then usage of RRC_INACTIVE is applied only to RAN paging areas where Xn connectivity is available, this would result in either rather small RAN paging areas or its usage would be confined to certain (large) NG-RAN node deployments. Either way, such limitations unnecessarily restrict the usage of RRC_INACTIVE and should be avoided, the standard should rather ensure that RRC_INACTIVE is usable in a large variety of deployment and usage scenarios.
Response: instead we think that RRC_inactive state should co-exist with ilde_state which still exists in 5G. Therefore, the aim of RRC_inactive is not to overlap the scenarios where the UE is best handled in Idle_state.
Further, RAN3 confirmed at RAN3#97 the three options to define a RAN paging area: either a list of cells, a list of RAN Areas or a list of TAIs, see [2]. It is expected, that Xn connectivity cannot be assumed in general for the third option.
Response: this is wrong. In tdoc [2] RAN3 is sending an LS to RAN2 only saying that “it is considering to agree these three options” in order to request feedback on the feasibility from RAN2. No agreement has been taken yet in RAN3. This can easily be proved by opening the last version of TS 38.300 v1.2.1 section 9.2.2.3 where only the two first options are included so far and not the third option:
9.2.2.3
RAN-Based Notification Area

A UE in the RRC_INACTIVE state can be configured with an RNA, where:
-
the RNA can cover a single or multiple cells, and can be smaller than CN area;

-
a RAN-based notification area update (RNAU) is periodically sent by the UE and is also sent when the cell reselection procedure of the UE selects a cell that does not belong to the configured RNA.
There are several different alternatives on how the RNA can be configured:
-
List of cells:

-
A UE is provided an explicit list of cells (one or more) that constitute the RNA.
-
List of RAN areas:

-
A UE is provided (at least one) RAN area ID, where a RAN area is a subset of a CN Tracking Area;
-
A cell broadcasts (at least one) RAN area ID in the system information so that a UE knows which area the cell belongs to.
One building block to deal with the absence of Xn connectivity is to define NG signalling means to relay RAN Paging via the 5GC.

If UEs would be instead forced to go back to IDLE, the main reason for introducing RRC_INACTIVE, i.e. reducing signalling induced by IDLE-ACTIVE transition would be lost.
Response: in contrast, the Xn availaibility in the RNA guarantees a successful paging. If the UE is in the RNA, resorting to CN paging relay will uselessly involve more gNBs in the paging and therefore more S1 messages. It will also add delay due to tromboning the paging back and forth via the CN. If the UE is not in the RNA, this will lead to NG context fetch + Path Switch Request which again lead to more S1 messages and more delay as can be shown in R3-174735.
Relaying RAN paging via the 5GC means that the serving NG-RAN node would send a request to a suitable AMF to relay RAN Paging to other NG-RAN nodes. Such suitable AMF doesn’t have to be the serving AMF, i.e. the one to which the serving NG-RAN node keeps a UE associated NG-C signalling connection. The serving NG-RAN node would including Paging scope information in the request. The Paging scope information can be e.g. one, several TA(s) or the complete TA List of the UE’s Registration Area that is subject to paging. The AMF uses its native capability to resolve information like TA or TAI List into the NG interfaces of the relevant NG-RAN nodes and relays the Paging message in a multi-cast manner accordingly. Confining the RAN Paging Relay procedure to just forwarding Paging Requests to a larger scope than reachable via Xn, allows the procedure to be designed in a stateless manner at the AMF.
Response: we are still waiting after so many RAN3 meetings a concrete description for this CN relay paging: for example, is it triggered in parallel to RAN paging or only after RAN paging failure? What are the impacts to AMF to trigger paging procedure without UE context? How the AMF determines the NG-RAN nodes to be paged? Impact to gNB to manage three types of paging requests: from Xn, regular S1 paging, the new S1 * paging?
As outlined in a companion paper, once the UE is reached at a new NG-RAN node, the new NG-RAN node would then initiate the UE Context retrieval via the 5GC. 
3
Conclusion
This paper has outlined the current status of discussions for RAN paging and how to deal with the absence of Xn connectivity for RAN paging. It is proposed to agree on the introduction of NG signalling means to relay RAN Paging via the 5GC. 
It has been shown in this response paper that paging relay over NG is not needed, introduces delay to paging and increases the RAN-CN messaging, which is contradicting the objectives of RRC_inactive.
It is also proposed to introduce stage 2 text in TS 38.300.

If felt necessary, SA2/RAN2 should be liaised accordingly.
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Annex A
Text Proposals

Annex A.1
Text Proposal for TS 38.300

<<<<<<<<<<<<<<<<<<<< Begin Text Proposal  >>>>>>>>>>>>>>>>>>>>
9.2.2.4.2
Network triggered transition from RRC_INACTIVE to RRC_CONNECTED
Figure 9.2.2.4.2-1 describes the network triggered transition from RRC_INACTIVE to RRC_CONNECTED assuming Xn connectivity between the last serving NG-RAN node and the NG-RAN node via which RAN paging succeeds:




Figure 9.2.2.4.2-1: Network triggered transition from RRC_INACTIVE to RRC_CONNECTED – RAN Paging within Xn-connectivity scope
1.
A RAN paging trigger event occurs (incoming DL user plane, DL signalling from 5GC, etc.)

2.
RAN paging is triggered; either only in the cells controlled by the last serving gNB or also by means of Xn RAN Paging, in other NG-RAN nodes, being member of the RAN Paging area the UE is registered with.

3.
The UE is paged with an NG-RAN allocated UE identity.

Details are FFS.

4.
If the UE has been successfully reached, it attempts to resume from RRC_INACTIVE, as described in other sections.

More details to be added.

Figure 9.2.2.4.2-2 describes how to relay RAN paging via the 5GC in case Xn connectivity between the last serving NG-RAN node and NG-RAN nodes within the RAN paging scope does not exist:
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Figure 9.2.2.4.2-1: Relay RAN Paging Request procedure – RAN paging outside Xn-connectivity scope
1.
The serving NG-RAN node decides to relay the paging via the 5GC.

2.
The serving NG-RAN node sends the Relay RAN Paging Request message to a suitable AMF.
The serving NG-RAN node requests a suitable AMF to relay the RAN Paging message to the RAN nodes in the UE’s Paging scope, e.g. one, several TA(s) or all TAs included in the TAI List of the UE’s Registration Area. The NGAP Paging message can include list of cell candidates for paging.

3.
The AMF, based on received UE’s Paging scope, selects the RAN nodes to which the paging message will be relayed, i.e. the AMF relays the paging message in a one-to-many manner. The AMF involved in this procedure is not necessarily the serving AMF, consequently, handling of Relay RAN Paging Request procedure can be performed by the suitable AMF in a stateless manner.
4.
The AMF sends Paging to the selected NG-RAN nodes.

<<<<<<<<<<<<<<<<<<<< End of Text Proposal  >>>>>>>>>>>>>>>>>>>>
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