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1.	Introduction
Test loop mode H (TLM H) is specified in TS 36.509 [1]. It has been introduced from Rel-13 to enable conformance testing of Control Plane CIoT EPS optimization with control plane data transfer using SMS. 
TLM H is currently used by two signalling conformance test cases: NB-IoT test case 22.1.1 (module M3) and CIoT test case 23.1.2. 
TTCN verification submissions CRs have been done for both test cases, see R5s180287 [2] and R5s180391 [3]. During detailed review by MCC TF160, it has been observed that: 
· Different chipset vendors have interpreted differently the UE requirements on TLM H from TS 36.509, resulting in different UE behaviours. 
· The way TLM H has been specified in TS 36.509 is impacting the SMS Test Model and causing complications.  
This is further detailed in the following sections.

2.	Discussion

2.1 Specification of test loop mode H in TS 36.509
The way test loop mode H is defined in TS 36.509 [1], the loopback point in the UE is above the SM-RL entity (RP protocol).
As a consequence of the above definition the UE may re-use its CP and RP protocol stack. However, the UE does not need to decode/encode the TPDU received/submitted to SM-RL. Instead the UE may treat the TPDU as a transparent bitstring to be looped back unchanged.
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A received SM-TL DL TPDU (as defined in TS 23.040 [5]) is looped back to the UE’s SM-RL entity, which packs it into an UL RP-DATA PDU (see clause 6.3.1 in TS 24.011 [6]).
Observation1: The (DL) TPDU, provided by the UE’s loopback entity for transmission in UL, is an invalid UL TPDU protocol-wise (see TS 23.040 [5] clause 9.2.3). 

2.2 SMS test model in TS 36.523-3 / TTCN-3 code
The test model (TM) for SMS and the SMS structured type definitions have been re-used to code test cases 22.1.1 and 23.1.2 in TTCN-3. In particular, the existing SMS structured type definitions assume that a received short message can be decoded from CM-sublayer (CP PDU) until SM-TL layer (TPDU).  
Therefore the SMS test model places the receiving entity on the SS side above the SM-TL so the SS receives the short message (SM see TS 23.040 for definition) after it decoded the TPDU contained in the RP message embedded into a CP message that arrives in a NAS message container as defined in TS 23.040 [5], 24.011 [6] and TS 24.301 [7] respectively. 
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With the SMS test model, a valid UL TPDU (protocol-wise) shall be received, otherwise a decode failure will be triggered by the SS.

2.3 Issue
Based on the above descriptions, the following happens when TLM H is employed:  
- The UE loops back the received in DL TPDU unchanged (see observation1),
- The SS expects the UE to loop back the SM encoded into a valid UL TPDU (see section 2.2),
- As a result, the TPDU looped back by the UE is deemed invalid by the SS decoder.

Note also the SS logger may still try to decode the TPDU content and will display an incorrect message content in the SS log (typically the looped back SMS-DELIVER message will be logged as a SMS-DELIVER-REPORT message (see TS 23.040 [5] clause 9.2.3.1). 
2.4 Possible solutions
1. Update the SMS test model to handle invalid UL TPDUs as requested by TS 36.509 TLM H definition: 
[bookmark: _GoBack]1/A. Avoid TPDU decoding by changing the type definitions in the TTCN-3 code.
Only CP and RP protocols would be decoded, and the TPDU would be available as octetstring.
-> This will have impact on SS codecs implementations. .
-> This will have impact on legacy SMS test cases implementation. 
1/B. Avoid decoding the NAS message container.
The TPDU could be accessed at a well-defined offset in the NAS message container.
Problem: The offset could vary due to variable length address information in the RP protocol (see TS 24.011 [6] clause 7.3.1.2, RP Destination Address).
Workaround: The variable length issue might be resolvable by enforcing the Service Centre address.
2. Update TS 36.509 to comply to SMS core specifications by using valid UL TPDUs:  
Moving the loopback point above the SM-TL protocol and as a result using TPDUs suitable for DL and UL (SMS DELIVER and SMS SUBMIT):
	-> This may have impact on UE implementation. 


3.	Proposal
MCC TF160 is proposing to go for solution 2 as a long-term solution that is closer to the 3GPP core specifications of SMS protocols. A CR to TS 36.509 Rel-13, to implement solution 2, can be found in R5-184076 [8]. 
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