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1
Introduction

RAN 5 has received the “response LS on development of SAE test cases” from SA2 in R5-084194 and the minutes of the RAN 5 #40 bis meeting indicate that the topic should be revisited at this meeting.

This document attempts to provide some more detail on the tests that may be needed for some of the areas of functionality indicated by SA2.
It is intended that these test areas are discussed and then appropriate test descriptions are added to the list of tests that need to be developed.
2
Areas of new functionality include:

2.1
LTE <-> 2G/3G idle mode mobility without ISR 
During a tracking Area update, the TAU message contents are dependent upon whether the mobile has already been updated on LTE since Attach. For example the TAU contents are different if the mobile attached to 3G and then moved to LTE compared to the case of Attach to LTE, move to 3G, return to LTE.

The correct coding of the message contents is necessary to minimise the changes of core network nodes (when using S1/Iu/Gb flex, and/or combined MME/SGSNs) and hence limit costly core network signalling/processor load.

In the case of combined MME/SGSN, the security context of the old RAT is not deleted following inter-RAT mobility (on the same node) and hence it may be reused following return to the original RAT.
A suggested list of tests is as follows:

a) 
Attach to 2G/3G, go to 2G/3G standby/idle, reselect to LTE and perform TAU. Check the correct coding of RRC parameters (e.g. contention resolution field, GUMMEI, selected network) and NAS parameters (e.g. old GUTI, last visited TAI, P-TMSI signature, indication that this is the “first TAU following attach in 2G/3G”, etc).
b) 
Attach to LTE, go to LTE-idle, reselect to 2G/3G, perform RAU to 2G/3G, go to 2G/3G standby/idle, reselect to LTE and perform TAU. Check the correct coding of RRC and NAS parameters and the ability to correctly activate LTE RRC and NAS security.
c) 
Attach to LTE, go to LTE-idle, reselect to 2G/3G, perform RAU to 3G, go to URA_PCH, reselect to LTE and perform TAU. Check the correct coding of RRC and NAS parameters and the ability to correctly activate LTE RRC and NAS security.

d) 
Attach to LTE, move to new LTE TA, perform TAU. Check the correct coding of RRC and NAS parameters and the ability to correctly activate LTE RRC and NAS security.

e) 
Attach to LTE, go to LTE idle, reselect to 2G/3G and perform RAU. Check the correct coding of RRC parameters (e.g. IDNNS) and NAS parameters.

f) 
Attach to 2G/3G, go to go to 2G/3G standby/idle, reselect to LTE and perform TAU, go to LTE idle, reselect to 2G/3G and perform RAU. Check the correct coding of RRC (e.g. IDNNS) and NAS parameters and the ability to correctly activate UTRAN security.

g)
test expiry of MSC’s periodic location update timer while UE is camped on LTE (i.e. that the UE does not change RAT because of T3212 expiry, but does remember the need to update the MSC upon return to 2G/3G coverage).
2.2
Idle mode Signalling Reduction

Idle mode signalling reduction permits the mobile to move between 2G/3G and LTE RATs without signalling to the network. This greatly reduces core network signalling/processor load; reduces mobile battery load; and improves paging success rates.

When ISR is active, the MME and SGSN maintain independent contexts for the mobile. If the mobile changes the context with the MME (or SGSN), then at the next radio contact with the SGSN (respectively MME) the mobile needs to cause the contexts to be re-synchronised.
A suggested list of tests is as follows:

a) Attach to LTE in TAI=x and allocate TAI list ={x,y}, go to LTE idle, reselect to 2G/3G, perform RAU, SGSN activates ISR, go to standby/idle, transfer data on default bearer, (check no RAU is performed), go to 2G/3G idle, reselect to LTE in TAI=y (check no TAU is performed), transfer data on default bearer, go to LTE idle (check no TAU is performed), reselect to TAI= x, (check no TAU is performed), reselect to 2G/3G (check no RAU is performed), reselect to LTE in non-registered TAI (check TAU is performed with correct RRC and NAS parameter values), MME activates ISR, reselect to 2G/3G in non-registered RAI (check RAU is performed with correct RRC and NAS parameter values).
b) Activate ISR, camp on LTE, wait for the SGSN’s PRU timer to expire. Check that this does not cause RAT change. Reselect 2G/3G. Check that PRU is performed with correct RRC and NAS parameters.
c) Activate ISR, camp on LTE, wait for the SGSN’s PRU timer to expire, wait for GERAN/UTRAN deactivate ISR timer to expire. Check that neither timer expiry causes RAT change. Reselect 2G/3G. Check that PRU is performed with correct RRC and NAS parameters.

d) Activate ISR, camp on 2G/3G, wait for the MME’s PTU timer to expire. Check that this does not cause RAT change. Reselect LTE. Check that RAU is performed with correct RRC and NAS parameters.

e) Activate ISR, camp on 2G/3G, wait for the MME’s PRU timer to expire, wait for E-UTRAN deactivate ISR timer to expire. Check that neither timer expiry causes RAT change. Reselect LTE. Check that TAU is performed with correct RRC and NAS parameters.

f) Test that the following cases cause the UE to locally deactivate ISR and hence perform a RAU/TAU at the next RAT change:

- activation of a dedicated bearer;

- deactivation of a dedicated bearer;

- modification of a dedicated bearer;

- TA accept without ISR indication (e.g. caused by MME change);

- RA accept without ISR indication (e.g. caused by SGSN change);

- modification of 2G/3G/E-UTRAN UE specific DRX;

- modification of UE core network capabilities;

g) inter-RAT change while in “connected state”. In order to ensure that downlink data can be received following a RAT change caused by UE-led mobility, the mobile has to perform an update with the network even if ISR is active. With ISR active, perform:


- UE based cell reselection from 3G in URA_PCH to E-UTRAN and check that a TAU is performed;
- UE based cell reselection from 2G Ready state to E-UTRAN and check that a TAU is performed;
- trigger LTE Radio Link failure followed by reselection to 2G/3G and check that a RAU is performed.
2.3
IP address allocation 
In LTE, the activation of a default bearer is mandatory. In order to permit smooth mobility from 2G/3G, LTE capable mobiles shall attempt to activate a default bearer if they attach on 2G/3G, and shall request a QoS of either interactive or background class.
The methods of IP address allocation have also been modified, such that on LTE, if the MME does not supply an IP address in the NAS signalling then the mobile shall use DHCP to obtain an IPv4 address. IPv6 address allocation does not use the NAS signalling.
With a dual stack PDP context, the IPv4 address can be release due to inactivity. The mobile needs to be able to handle this, and, to be able to obtain a new IPv4 address when it needs one.

Suggested tests are:
a) Attach an LTE capable UE on 2G/3G and verify that it promptly requests a PDP context for either interactive or background traffic class.

b) Attach the UE to LTE and do not allocate any IP address in the NAS signalling. Verify that the UE obtains the IP v4 and/or v6 address(es) correctly.

c) For a LTE mobile capable of supporting both IPv4 and IPv6, Attach the UE to LTE and check that the UE requests a PDP type of IPv4v6. Allocate a short IPv4 address lease time and check that the IPv4 address is released appropriately. Cause the UE to generate IPv4 traffic and verify that a new IPv4 address is requested correctly.
2.4
Dual stack EPS bearer handling and fallback to two single stack EPS bearers

When an LTE or 2G/3G UE capable of both IPv4 and IPv6 requests a default bearer/PDP context of PDP type IPv4v6, the network may choose to allocate a single stack bearer/context. The UE shall be able to handle this case.
Suggested test:
a) Attach to LTE with the UE requesting a PDN type IPv4v6, reject one of the PDN types and check that data transfer is possible on the other PDN type. Repeat for rejection of the other PDN type.

2.5
AMBR handling 

The Aggregated Maximum Bit Rate is a new QoS concept for LTE (and potentially for 2G/3G in release 9) that is similar to the headline data rates that DSL operators quote. On the uplink, the UE has responsibility for not requesting more resources than permitted by the AMBR (otherwise data is transferred across the radio interface and discarded by the policing function in the PDN Gateway (a node similar to a GGSN)).
A test to check that the UE is implementing the AMBR concept correctly would be desirable.
2.6
RRC release in order to trigger ‘MME load balancing’ TAU

In LTE, the eNodeB can be connected to multiple MMEs. Normally, the eNodeB uses parameters in the RRC signalling to help it balance the load across the different MMEs. However, there are cases where the operator wishes to remove or add an MME from the ‘pool’ of MMEs and thus requires that mobiles are promptly moved to a different MME. This is achieved by releasing the RRC connection with a cause value that triggers the UE to perform a TAU AND to indicate in the RRC parameters sent to the eNB that a new MME should be selected.
Suggested test:

a) Attach mobile to LTE, indicate a 6 minute periodic TAU timer, release UE to LTE idle. At the end of the subsequent periodic TAU procedure, release the RRC connection with the cause value requiring a load balancing TAU. Verify that the UE sets the RRC and NAS parameters correctly in the subsequent TAU request message.
2.7
Attach and the automatic network initiation of multiple dedicated EPS bearers

During the attach procedure, the network can activate one or more dedicated (higher grade QoS) bearers with the UE. This is needed, e.g. to support IMS signalling and to provide different customer service levels.
2.8
Single Radio Voice Call Continuity

These tests should cover UMTS to GSM; LTE to GSM; and LTE to 1X mobility.
Tests for when the target GSM network supports Dual Transfer Mode might be interesting but can probably be considered low priority at the moment.

Testing of “handover failure, reactivate call on the old cell” is highly desirable.

2.9
CS fallback (e.g. location registration procedures, SMS handling, voice call handling)

Tests for CS fallback might already be adequately described in the LS from CT 1.

2.10
CSG concept (developed by RAN groups and CT1)

Tests for this might already be covered by the existing RAN 5 list and/or the CT 1 LS.
2.11
HRPD optimized handover
Tests for this are needed.
3
System level testing

The LS from SA2 indicates an interest in “overall system” testing and lists some examples:
a) Voice over IMS, call setup and release over E-UTRAN

b) Voice over IMS, E-UTRAN to UTRAN handover

c) SMS over IMS over E-UTRAN

d) Idle-to-active transition times (e.g. see TR 25.913 Section 6.2.1)

e) Data throughput, e.g. peak data rate

Comments from RAN 5 on the topic of ‘overall system testing’ would be beneficial.
4
Proposal
It is proposed that these test areas are discussed and a way forward on NAS testing agreed within RAN 5.
In some cases, further dialogue with other 3GPP working groups may be required to clarify requirements and it is suggested that this should be started as soon as possible.
