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1.
Introduction
As part of the RAN5 work plan for Further LTE Physical Layer Enhancements for MTC (eMTC, Rel-13) there is one task related to update CAT M1 applicable LTE legacy test cases to enable testing of Cat M1 UE in normal coverage.
The purpose of this paper is to report the outcome of this task. The paper also proposes a way forward. 
2.
Discussion
The analysis of the LTE legacy test cases has followed the following two steps:

1. Identify which of the LTE legacy test cases that are applicable to CAT M1 UE.

2.       For the identified CAT M1 applicable test cases identify the impact on RAN5 test specifications to make the test cases applicable for CAT M1 UEs or to create CAT M1 variants when needed.

2.1
Identification of CAT M1 applicable LTE legacy test cases

Attached is [1] a spread-sheet based on the test cases in the applicability table in 36.523-2 v13.1.0 (June-16). For each test case there are indication of applicability for CAT M1 (column B), impact on prose (column D) and on the applicability table in 36.523-2 (column E). The applicability to CAT M1 in column B is based on the assumption of applicability of features in the tables above.  

On feature level the following features in TS 36.523-1 test cases are considered NOT applicable or NOT relevant for CAT M1 UEs and the associated test cases are marked as ‘No’ in [1] column B:

	Item#
	Feature
	Justification

	1. 
	CSG
	Assumed not to be of interest for CAT M1 devices

	2. 
	MDT/eMDT/RLF Report/RACH Reporting
	Assumed not to be of interest for CAT M1 devices

	3. 
	Paging in connected mode
	Not applicable for CAT M1

	4. 
	CA
	Not applicable for CAT M1 due to BW limitation of up to 6RBs

	5. 
	DC (Split and SCG)
	Not applicable for CAT M1 due to BW limitation of up to 6RBs

	6. 
	Pro Se Communication
	No narrow band operation mode of D2D/ProSe

	7. 
	eIMTA
	Not applicable for CAT M1

	8. 
	Pro Se Direct Discovery
	No narrow band operation mode of D2D/ProSe

	9. 
	IRAT, Inter-system mobility
	No RAN4 performance requirements in Rel-13

	10. 
	Inter-frequency idle mode mobility
	No RAN4 performance requirements in Rel-13

	11. 
	Inter-frequency connected mode mobility
	No RAN4 performance requirements in Rel-13

	12. 
	UL MIMO
	Not applicable for CAT M1 due to BW limitation of up to 6RBs

	13. 
	UL CoMP
	Assumed not to be of interest for CAT M1 devices

	14. 
	Mobility management based on Dual-Stack Mobile IPv6
	Assumed not to be of interest for CAT M1 devices

	15. 
	MTSI IMS Video (IR.94)
	Not applicable for CAT M1 due to BW limitation of up to 6RBs

	16. 
	MBMS
	Not applicable for CAT M1

	17. 
	IMS over WLAN
	Assumed not to be of interest for CAT M1 devices

	18. 
	SC-PTM in LTE
	Not applicable for CAT M1 (will be introduced from feMTC Rel-14)


The following features are TBD if they can be supported by CAT M1 UE and associated test cases are marked as ‘TBD’ in [1] column B:

	Item#
	Feature
	Comments

	19. 
	MTSI IMS Voice (IR.92) & ISM Emergency call
	Study is ongoing in core groups to find out if IMS voice is possible for CAT M1 UE as per current Rel-13 core specifications or if additions is needed to be included for the further enhanced feMTC work in Rel-14.
If IMS Voice is in the scope then also 34.229-x specifications impacted. 

	20. 
	MTSI SMS over IP
	See above.


2.1
Handling of impacted prose (TS 36.523-1 and/or TS 36.508)
The major impact will be in 36.508 and the definition of new states and procedures for CE/BL-UE testing (BL=CAT M1) to be used in legacy test cases to enable CE/BL-UE testing. For RAN5#72 a CR to TS 36.508 in [2] have been submitted to introduce the new procedures and states.   

As overall around 400 legacy test cases need to be updated to enable CAT M1 UE testing it is proposed in [2] that instead of changing the initial conditions of all the test cases in TS 36.523-1 statements are added to the existing generic procedures in TS 36.508 to use alternative CE procedures if the device under test is a CAT M1 UE. 

Example of the statement in sub-clause 4.5.3 in [2] for the procedure to get the UE into State 3:

4.5.3
Generic Radio Bearer Establishment (State 3)

IF pc_ue_CategoryDL_M1 THEN use the procedure for State 3-CE according to clause 4.5.3AA ELSE use the procedure defined in the present clause.

NOTE:
The statement to use alternate procedure for CAT M1 UE (pc_ue_CategoryDL_M1 is set) is to enable LTE legacy protocol test cases to be used for CAT M1 UE testing. Any CAT M1 or CE specific test cases should not rely on this statement, but refer directly to the relevant CE specific state.
In addition to the general changes describe above there might be a need for CAT M1 specific changes or creation of test case variants for CAT M1. In [1] the test cases as listed below require specific changes to TS 36.523-1. The RAN5 eMTC work plan has been updated accordingly:
	Area
	TS
	Clause
	Release
	Title
	Test purpose / Task
	Company
	Target

	….

	MAC
	36.523-1
	7.1.7.1.13
	Rel-13
	DL-SCH transport block size selection / DCI format 6-1A / RA type 2 / Localised VRB
	Same as for 7.1.7.1.2, but for DCI format 6-1A
	Ericsson
	RAN5#72 (Aug-16)

	MAC
	36.523-1
	7.1.7.1.14
	Rel-13
	DL-SCH transport block size selection / DCI format 6-1B
	Same as for 7.1.7.1.2, but for DCI format 6-1B
	Ericsson
	RAN5#73 (Nov-16)

	MAC
	36.523-1
	7.1.7.2.2
	Rel-13
	UL-SCH transport block size selection / DCI format 6-0A
	Same as for 7.1.7.2.1, but for DCI format 6-0A
	Ericsson
	RAN5#72 (Aug-16)

	MAC
	36.523-1
	7.1.7.2.3
	Rel-13
	UL-SCH transport block size selection / DCI format 6-0B
	Same as for 7.1.7.2.1, but for DCI format 6-0B
	Ericsson
	RAN5#73 (Nov-16)

	….

	Miscellaneous
	36.523-1, 36.523-2
	7.1.3.3a

7.1.4.3a

7.1.4.24a
	
	Need expanding/title change from UE Cat 0 to all UE categories with limited TB Size of 1000bits
	
	Ericsson
	RAN5#72 (Aug-16)


For RAN5#72 a CR in [5] and [6] covers the changes of the title for test cases 7.1.3.3a, 7.1.4.3a and 7.1.4.24a; and a CR in [5] and [6] provides the new test cases 7.1.7.1.13 and 7.1.7.1.13 for DCI formats 6-1A and 6-0A (related to CE Mode A). CRs for test cases 7.1.7.1.14 and 7.1.7.2.3 are targeted for RAN5#73 (related to CE Mode B).
2.2
Impact on applicability table in TS 36.523-2.
The following changes are needed in TS 36.523-2 depending if a legacy test case is applicable to CAT M1 or not (as per column E in [1]):
	Test is applicable for CAT M1
	Required change in TS 36.523-2

	Yes
	No change needed.

	No
	The applicability statement and condition need to be updated to exclude CAT M1.


A document for a late CR to TS 36.523-2 for RAN5#72 has been reserved in [7] for this purpose. If it will not be possible to treat this CR at RAN5#72 then the CR will be deferred to RAN5#73. 
3.
Proposal

The authors of this document would like to ask RAN5 for endorsement of the assumptions in section 2.1 and the assessment of test cases in [1] to be used as working assumption for setting the applicability of legacy LTE test cases for CAT M1 UEs.
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