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1   Introduction
At last RAN3#94 the way forward on light connection WI [1] was endorsed in [2]. This document contains the list of open issues which remain to be solved, listed from 1 to 10. 
This paper focuses on the open issue 3 which concerns all issues related to RAN paging over X2. In particular one of the key issues is the prioritization of paging which is currently FFS. 

	Paging Priority FFS


eNB managing the correct paging priority not only concerns the setting of this field in the X2 PAGING message. It also concerns giving the appropriate priority over the air for its own paging. By “appropriate” it is meant here that this priority shall be aligned and consistent with the one that is currently decided mostly by the MME for all legacy UEs and in general for all UEs which are not set in LC (Light Connected) mode.

This paper provides a deep analysis of the open issue of how to set the right paging priority in LC mode.

2 Scenarios to be considered for Paging Prioritization & Enforcement
Paging Priority for IMS Paging 
For IMS, the network may apply the Paging Priority Differentiation feature. In this case the priority is carried by the DSCP of the incoming IP packet which is set by the PCSCF. The IP packet is relayed through the PGW to the SGW which decodes the IP packet and informs of this DSCP codepoint into the DDN message towards the MME. There is a provisioning in the MME of the paging policies per DSCP value which provisioning is also typically be set per PLMN. When a DL packet arrives, from the received DSCP value and the involved PLMN, the MME infers a paging policy as explained in TS 23.401 clause 4.9: 
“It shall be possible for the operator to configure the MME in such a way that the Paging Policy Indicator only applies to certain HPLMNs and/or APNs and/or QCIs.”
In order to apply a consistent policy in LC mode, the following would be needed:
· all eNBs need to be provisioned with the paging policies per PLMN and per DSCP values set by the PCSCF (same as MME);
· eNBs need to decode the DSCP of incoming IP packets (same as SGW) and apply the configured policy (same algorithm as MME).
Given that CT groups have now opened a work item for light connected feature, they can be involved to solve these questions.

Resolution: need to consult SA2/CT to check if it provisioning of IMS paging policies to eNBs per PLMN and DSCP value set by PCSCF is acceptable. If acceptable, RAN3 need to decide whether to duplicate SGW function (DSCP decoding) and MME function (DSCP mapping) in all eNBs.
Paging Priority for EPS bearers

Currently, whenever an incoming paging concerns an EPS bearer, the paging policy differentiation is done by the MME. As shown in section 5.3.4.3 of TS 23.401 the MME uses not only the QoS parameters but also per service information (APN). Again, in this case also, in order to apply a consistent policy in LC mode the following would be needed:

· all eNBs need to be provisioned with the paging policies currently configured in the MME which are associated with QoS (QCI, ARP, etc..) and APN
· APN needs to be sent and used by eNBs!
In this case also, decision goes beyond RAN3.

Given that CT groups have now opened a work item for light connected feature, they should be involved to solve these questions.

Resolution: need to consult SA2/CT to check if it is acceptable to send the APN to the eNBs, and, if acceptable,  if provisioning of EPS-bearer paging policies to eNBs is also doable and acceptable. If both are acceptable, RAN3 to decide whether to duplicate such MME function in all eNBs.
Paging Priority from eMLPP
In the case of a MT call via CS domain, the MSC provides the call's eMLPP level to the MME along with the SGs paging message. According to TS 23.272 clauses 7.3 and 7.4, when the S1 connection is established, the MME reuses the existing connection to send the NAS CS Service Notification message to the UE (carried over DL NAS Transport message over S1). The eNB will receive this DL NAS Transport without any indication of priority to apply. There can be three solutions:
· Either the MME calculates a paging priority indicator as it would do for idle mode and includes it in every DL NAS Transport. MME also needs to determine if CSFB “high priority” applies and also include this indication in DL NAS Transport messages. Immediate drawback is that MME would calculate and include for all UEs at any time i.e. even for UEs which are really RRC connected mode and not in RRC light connected mode;
· Or the eMLPP level is propagated in the DL NAS Transport and all eNBs provisioned with all mapping rules known by an MME (for priority levels and CSFB “high priority”).

· To avoid the drawbacks of the solutions above, LC mode could be disabled for UEs which have an SGs interface activated for voice (see proposal to solve the CSFB issue in tdoc [3]). However this would prevent use of LC mode for operators which have not deployed VoIMS.

Given that CT groups have now opened a work item for light connected feature, they can be involved to solve these questions.

Resolution: SA2/CT need to be consulted to decide between three possible solutions: whether providing means to disable LC mode when SGs is configured or instead impacting all DL NAS Transport messages or instead provisioning eNBs with all MME eMLPP related paging policies.
Paging priority from MPS
In a similar way, there is currently a mapping in the MME between MPS call types and S1AP paging priority. Such provisioning is typically based on ARP.  This case comes on top of the IMS Paging priority and EPS bearer priority described above.

This means that when eNB receives an incoming DL packet over an S1-U bearer the eNB needs to also take into account the ARP to apply the correct paging priority. This basically means that all eNBs need to be configured with the same provisioning tables as the MME for the ARP-to-paging priority translation, therefore:
· For IMS, the provisioning (per PLMN, per DSCP) becomes (per PLMN, per DSCP, per ARP)

· For EPS-bearer the provisioning (per QCI, per APN) becomes (per QCI, per APN, per ARP); 

Resolution: this feature requires duplication in all eNBs of the provisioning for the ARP- paging priority mapping tables related to all MPS call types.
3 Conclusion and Proposals
This paper has provided an overview of all scenarios to be supported for paging priority setting and paging policy enforcement including scenarios related to IMS calls, MPS calls, eMLPP calls, and regular paging related to EPS bearers.

In order for eNBs to apply for UEs in LC mode the appropriate priority for paging (consistent with paging priority currently set by the MME in same conditions) and to set the appropriate paging priority in X2 PAGING message, the following impacts have been identified:

· Duplication of SGW decoding function in all eNBs for IMS paging,

· Core network information such as PLMN (IMS paging) or APN (for EPS-bearers paging) need to be sent to the eNBs which require consulting and agreements from SA2/CT groups,

· Then duplication of all MME provisioning tables in all eNBs related to paging policies associated to EPS bearers IMS calls and MPS calls. Provisioning tables involve multiple dimensions PLMN, DSCP, ARP, QCI and APN).

· Need to consult SA2/CT1 on investigating three possible solutions for mapping of eMLPP into Paging Priority.

Proposal 1: it is proposed to investigate the impacts and solutions currently foreseen to set the paging priority for UEs in LC mode in a way which is consistent with paging policies as currently defined in the MME and SGW. 
Proposal 2: Given the wide system implications of this topic, we propose to consult SA2/CT and wait their conclusions including postponing this feature to release 15.
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