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1.
Introduction

The need for special conformance test functions in the UE was discussed at the RAN5#39-BIS meeting 24-26 June 2008 in Paris in R5-082056 [1] and R5-082063 [2]. The documents described requirements on UE specific test functions to achieve the test purposes in RAN5 test cases and discuss possible solutions to meet them. 
The purpose of this document is to further detail the proposal in [1] and provide a text proposal for TS 36.509 [3]. The text proposal is attached at the end of this document.
2.
Discussion

To simplify UE implementation of the UE test loop functionality some limitation to the functionality as presented in [1] has been introduced in this document. The scope of the text proposal for [3] is summarised below.
2.1
Proposed UE test loop modes

It is proposed to introduce the following UE test loop modes for E-UTRA UE in TS 36.509 [3]:

-
UE test loop mode A – Loopback of RLC and PDCP SDUs

-
UE test loop mode B – Loopback of IP PDUs 

It is proposed to denote the UE test loop modes as A and B to avoid confusion with UE test loop modes 1 and 2 of UTRA test loops as specified in TS 34.109 [4]. 
UE test loop mode A is only applicable for E-UTRA testing. 
UE test loop mode B provides loopback of IP PDUs in E-UTRA, UTRA, GSM/GPRS and CDMA2000. Internet Protocol PDU (IP PDU) has been used as the generic name for the PDU carrying IP Packets independent of the radio access technology. A IP PDU corresponds to a PDCP SDU for E-UTRA and UTRA, a SNDCP SDU for GSM/GPRS and a RLP SDU for CDMA2000.  
To avoid unnecessary complexity in multi-RAT UEs then the functionality of UE test loop functionality for IP PDUs in UTRA, GSM/GPRS and CDMA2000 has been limited, see below for more details.
2.1.1
Test Control (TC)

In the same way as for UTRA [4] there is a need to have an entity in the UE to control the UE test loop functionality over the radio interface. For this purpose it is proposed to introduce the Test Control (TC) entity in TS 36.509 [3].

To avoid unnecessary complexity for E-UTRA UE supporting other radio access technologies then it is proposed that the TC protocol is only specified for E-UTRA UE operating in E-UTRA mode. This means that SS always will activate (and deactivate) the UE test loop while in E-UTRA mode. 

2.1.1
UE test loop mode A

UE test loop mode A provides the same functionality as UE test loop mode 1 in TS 34.109 [4], i.e. loopback of RLC or PDCP SDUs for one or more bidirectional radio bearers, SS can control RLC SDU size etc. No additional functionality is proposed for UE test loop mode A compared to UE test loop mode 1 in [4].
Figure 2.1.1-1 shows the functional block diagram for UE test loop mode A.
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Figure 2.1.1-1: Model for Test Control and UE Test Loop Mode A on the UE side for E-UTRA.

2.1.2
UE test loop mode B

To enable testing of data continuity for inter-RAT test scenarios then it is proposed that UE test loop mode B in addition to loopback of IP PDUs in E-UTRA mode also provides loopback functionality of IP PDUs for E-UTRA UE operating in UTRA, GSM/GPRS and CDMA2000 modes. 

UE test loop mode B differs from UE test loop mode A by:

· Loopback of IP PDUs (PDCP SDUs for E-UTRA and UTRA, SNDCP SDUs for GSM/GPRS and RLP SDUs for CDMA2000;
· Limited to one loopback entity;

· No scaling of returned IP PDUs (i.e. returning same IP PDU in uplink as received in downlink); 
· SS controlled delay of returning IP PDUs in uplink.

· For E-UTRA the loopback point is above the UE function handling the mapping of IP PDUs/Service Data Flows to EPS bearers/Radio bearers in UL based on the received UL TFT (Transport Format Template) in the ACTIVATE DEDICATED EPS BEARER CONTEXT REQUEST message. See TS 23.401 [5] section 4.7.2.2 for more details.
Figure 2.1.2-1 shows the functional block diagram for UE test loop mode B and E-UTRA operation.

Figure 2.1.2-2 shows the functional block diagram for UE test loop mode B and UTRA operation.

Figure 2.1.2-3 shows the functional block diagram for UE test loop mode B and GSM/GPRS operation.

Figure 2.1.2-4 shows the functional block diagram for UE test loop mode B and CDMA operation.
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Figure 2.1.2-1: Model for Test Control and UE Test Loop Mode B on UE side for E-UTRA.
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Figure 2.1.2-2: Model for UE Test Loop on UE side for UTRA.
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Figure 2.1.2-3: Model for UE Test Loop Mode B on UE side for GSM/GPRS.
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Figure 2.1.2-4: Model for UE Test Loop Mode B on UE side for CDMA2000.

2.1.2.1
Operation of delay of IP PDUs for UE test loop mode B

For testing UE initiated data in different test scenarios (E-UTRA or inter-RAT) then it is proposed to specify a delay function for returning IP PDUs. To simplify UE implementations it is proposed that the delay function only operates on delaying the start of returning the first IP PDU and not on IP PDU level (i.e. no individual timers for each received IP PDUs is needed). 
Example of operation of the delay function: 

1.
With UE in E-UTRA mode the SS activates UE test loop mode B configuring a delay of returning IP packets.  Delay value is set depending on test scenario.

2.
SS sends first IP packet in downlink. The UE test loop mode B loopback entity starts the timer T=SS configured delay time.
3.
SS sends additional IP packets as required by the test scenario. UE buffers the received IP packets in the UE test loop mode B loopback entity as long as the timer T is running (limitations on size and number of IP packets need to be specified in [3])

4.
SS performs the intra system or inter-RAT procedure.

5.
When timer T expires then the UE returns the buffered IP packets (first in first out principle).
6.
…test procedure continues to verify the UE behaviour.

Reset of the delay timer is limited to the activation of UE test loop mode B, i.e. no additional TC message to reset the delay timer is proposed. Multiple occasions for delaying loopback of IP PDUs in a test case can be achieved by deactivating and re-activating the UE test loop Mode B in the test sequence. 

3.
Proposal

It is proposed that RAN5 include test loops as described in this document and include the text proposal as provided by this document into next version of [3]. 
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