SA WG2 Temporary Document

Page 3

SA WG2 Meeting #99
S2-133429
23 - 27 September 2013, Xiamen, P.R. China
(revision of S2-13xxxx)
Source:
NSN
Title:
Missing HRL in Voice Match Procedure
Document for:
Discussion

Agenda Item:
5.1
Work Item / Release:
TEI11-SAES / Rel-11
Abstract of the contribution: eNB needs HRL to in order to take the ePLMN, roaming, and access restriction into account for the matching procedure.
1. Introduction
UE Radio Capability Match Request procedure was specified in Rel-11 in order to support “voice continuity” indication to the UE from the network. This is because the core network did not know the radio topology and UE radio capability; hence, the core network requests the eNb to perform this procedure in order to have a complete view of the ‘voice continuity’ capability.
5.3.14
UE Radio Capability Match Request

If the MME requires more information on the UE radio capabilities support to be able to set the IMS voice over PS Session Supported Indication (see clause 4.3.5.8), then the MME may send a UE Radio Capability Match Request message to the eNB. This procedure is typically used during the Initial Attach procedure, during Tracking Area Update procedure for the "first TAU following GERAN/UTRAN Attach" or for "UE radio capability update" or when MME has not received the Voice Support Match Indicator (as part of the MM Context).
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Figure 5.3.14-1: UE Radio Capability Match Request

1
The MME indicates whether the MME wants to receive Voice support match indicator. The MME may include the UE Radio Capability information that it has previously received from the eNB via a S1-AP UE CAPABILITY INFO INDICATION as described in clause 5.11.2.

2.
Upon receiving a UE Radio Capability Match Request from the MME, if the eNB has not already received the UE radio capabilities from the UE or from MME in step 1, the eNB requests the UE to upload the UE radio capability information by sending the RRC UE Capability Enquiry.

3.
The UE provides the eNB with its UE radio capabilities sending the RRC UE Capability Information.

4.
The eNB checks whether the UE radio capabilities are compatible with the network configuration for ensuring voice service continuity of voice calls initiated in IMS.


For determining the appropriate UE Radio Capability Match Response, the eNB is configured by the operator to check whether the UE supports certain capabilities required for Voice continuity of voice calls using IMS PS. In a shared network, the eNB keeps a configuration separately per PLMN.

NOTE 1: 
What checks to perform depends on network configuration, i.e. following are some examples of UE capabilities to be taken into account:

-
the SRVCC, and UTRAN/E-UTRAN Voice over PS capabilities;

-
the Radio capabilities for UTRAN/E-UTRAN FDD and/or TDD; and/or

-
the support of UTRAN/E-UTRAN frequency bands.

NOTE 2: 
The network configuration considered in the decision for the Voice Support Match Indicator is homogenous within a certain area (e.g. MME Pool Area) in order to guarantee that the Voice Support Match Indicator from the eNB is valid within such area.

The eNB provides a Voice Support Match Indicator to the MME to indicate whether the UE capabilities and networks configuration are compatible for ensuring voice service continuity of voice calls initiated in IMS.

The MME stores the received Voice support match indicator in the MM Context and uses it as an input for setting the IMS voice over PS Session Supported Indication.

5.
If eNB requested radio capabilities from UE in step 2 and 3, eNB also sends the UE radio capabilities to the MME using the S1-AP UE CAPABILITY INFO INDICATION. The MME stores the UE radio capabilities without interpreting them for further provision to the eNB in cases described in clause 5.11.2.

NOTE 3:
Steps 4 and 5 may be received by the MME in any order.
2. Discussion
For the radio access network check, it is assumed that eNB knows the radio topology (e.g., SRVCC to 2G and/or 3G, FDD/TDD layer, frequency bands, etc.) and matches it against what the UE can actually support. This radio topology aspect is kept outside of core network: that is why in TS 23.401 (step 4, second paragraph) you can read:

For determining the appropriate UE Radio Capability Match Response, the eNB is configured by the operator to check whether the UE supports certain capabilities required for Voice continuity of voice calls using IMS PS. In a shared network, the eNB keeps a configuration separately per PLMN.
Note that if the eNB uses the Handover Restriction List (HRL) to make target handover selection/restriction, then the same parameters are also needed to evaluate whether ‘certain capabilities required for Voice continuity’ are possible.

As specified in TS 23.401:

4.3.5.7
Mobility Restrictions

Mobility Restrictions comprises the functions for restrictions to mobility handling of a UE in E-UTRAN access. The Mobility Restriction functionality is provided by the UE, the radio access network and the core network.

Mobility Restriction functionality in state ECM-IDLE is executed in UE based on information received from the core network. Mobility Restriction functionality in state ECM-CONNECTED is executed in the radio network and the core network.

In state ECM-CONNECTED, the core network provides the radio network with a Handover Restriction List. The Handover Restriction List specifies roaming, area and access restrictions. If roaming restriction to GERAN or UTRAN access needs to be enforced, a MME that is connected to eNBs that may handover or invoke release with redirection to UTRAN or GERAN is configured with a list of HPLMN IDs that are permitted to access GERAN or UTRAN unless restricted by the UE individual access restriction information received from HSS.

As stated in the last sentence, access restriction can be subscripting based; thus, having a PLMN wide configuration in the eNB is not enough to determine the result from the match procedure without the HRL from MME.

I.e., Even when eNodeB knows all neighbouring systems/cells and their SRVCC capabilities, can eNB assume that all UEs is allowed to use all of them? In other words, if the eNodeB does not know the HRL for a particular UE, it will not be able to detect which subset of the neighbouring set is allowed for that UE.
Another problematic scenario is related to in-bound roamer with network sharing configuration.

The current procedure also assumes that eNB has a PLMN wide configuration per each serving PLMN in network sharing scenario.

As an example let us consider the following scenario:

· An LTE network has been assigned PLMN0 as PLMN ID and it is the UE’s current serving PLMN;

· Two UTRAN networks (deployed in MOCN) have been assigned PLMN1 and PLMN2 as PLMN IDs, respectively;

· PLMN1 is SRVCC capable, while PLMN2 is not.

· Only PLMN1 is an Equivalent PLMN of PLMN0, but this is unknown to the eNB.

In this case, without the knowledge of the list of Equivalent PLMNs (provided in the HRL) for an inbound roamer, the eNB cannot know that PLMN1 is an Equivalent PLMN for that roamer and cannot deduce whether SRVCC to UTRAN is possible or not for that roamer.

3. Proposal
1) eNB  needs to know HRL in order to provide a correct answer to the UE RADIO CAPABILITY MATCH REQUEST procedure.
2) Same requirement for UMTS (i.e., Access Restriction to RNC (i.e. SNA Access Information) is included if present in the MM context).
See corresponding CR.
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4. S1-AP: UE Radio Capability Match Response
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