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1
Introduction
Signalling testing for MIMO scenarios is so far only covered by MAC and DRB test cases. For RRC, it is not clear from reading the work plan whether control of MIMO is covered or not. 
This contribution discusses how RRC test coverage for MIMO scenarios could be accomplished and proposes updates to the LTE SIG work plan.
2
Discussion and Proposal

MAC TBS selection (7.1.7.1.5 and 7.1.7.1.6) and DRB (12.3) test cases, requiring MIMO cell configuration, is already included the LTE SIG work plan (R5-095232). However, for the RRC section, there is no test case explicitly covering RRC control plane signalling for the UE MIMO operation. And as per default in TS 36.508, no MIMO is configured.
It is desirable that we ensure test coverage of the UE behaviour regarding control of UE MIMO operation using RRC, signalling. Examples of typical scenarios would include:

· Switch on or off MIMO operation, possibly during DRB establishment and release

· Handover of a UE from a cell where MIMO is applied to a cell where MIMO is not applied and vice versa

In order to cover such scenarios, we may either
· Add new test cases with the sole test purpose to cover these scenarios

· Add MIMO test coverage in existing test cases

Since support of MIMO is not mandatory for all UE categories, the most straightforward would be to cover these features by separate test cases.

Based on the scenarios above, we have identified three new test cases for RRC control of UE MIMO operation:
-
RRC Connection Reconfiguration / Radio Bearer Establishment: Success (setup of MIMO)

-
RRC Connection Reconfiguration / Radio Bearer Release: Success (release of MIMO)
-
RRC Connection Reconfiguration / Handover: Success (setup and release of MIMO)

We propose that section 8.2 of the test case list work plan for LTE Protocol is updated according to the changes provided in clause 3 of this contribution.
3
Changes to section 8.2 of the test case list of the LTE Protocol Work Plan 

Table 1: List of Protocol test cases

	Area
	TS
	Clause
	Rel.
	Title
	TC Scope
	Company
	Target
	Status
	TDOC
	Comments

	36.523-1 – Protocol Test cases
	
	
	NEC
	
	
	
	

	8.2 RRC Connection Reconfiguration
	
	
	Ericsson
	
	
	
	

	8.2.1 Radio Bearer Establishment
	
	
	
	
	
	
	

	
	36.523-1
	8.2.1.1
	Rel-8
	RRC Connection Reconfiguration / Radio Bearer Establishment for transition from RRC_IDLE to RRC_CONNECTED: Success (Default bearer, early bearer establishment)
	RRC connection establishment followed by initial security activation and establishment of default bearer. The RRRCConnectionReconfiguration message performing the radio bearer establishment is sent before the UE completes the security procedure.
	Ericsson
	RP#42
	100%
	R5-080588
R5-085459

R5-086290
R5-092584

R5-093174

R5-094092
	TS 36.331 clauses 5.1.2 “General requirements”, clause 5.3.1.1 “RRC Connection Control”, 5.3.5.3 “Reception of a RRCConnectionReconfiguration by the UE not including the mobilityControlInformation”, 5.3.9 “Radio Resource Configuration” 

	
	36.523-1
	8.2.1.2
	Rel-8
	RRC Connection Reconfiguration / Radio Bearer Establishment for transition from RRC_IDLE to RRC CONNECTED: Failure (Default bearer)
	RRC connection establishment followed by initial security activation and establishment of default bearer. Establishment of the default bearer fails.
	NTT DOCOMO
	RP#42
	80%
	R5-083258r1
	TS 36.331 clauses 5.3.5.3 “Reception of the RRCConnectionReconfiguration by the UE”, 5.3.9 “Radio Resource Configuration”.



	
	36.523-1
	8.2.1.3
	Rel-8
	RRC Connection Reconfiguration / Radio Bearer Establishment: Success (Dedicated bearer)
	Establishment of a dedicated bearer. The NAS bearer activation message is carried in the RRCConnectionReconfiguration message.
	Ericsson
	RP#42
	100%
	R5-081592

R5-084213
R5-086291

R5-092580

R5-095219
	TS 36.331 clauses 5.3.5.3 “Reception of a RRCConnectionReconfiguration by the UE not including the mobilityControlInformation”, 5.3.9 “Radio Resource Configuration”. 

	
	36.523-1
	8.2.1.4
	Rel-8
	RRC Connection Reconfiguration / Radio Bearer Establishment: Failure (Dedicated bearer)
	
	NTT DOCOMO
	RP#42
	80%
	R5-083260r1
	TS 36.331 clauses 5.3.5.3 “Reception of the RRCConnectionReconfiguration by the UE”, 5.3.9 “Radio Resource Configuration”.


	
	36.523-1
	8.2.1.5
	Rel-8
	RRC Connection Reconfiguration / Radio Bearer Establishment for  transition from RRC_IDLE to RRC CONNECTED: Success / latency check
	To ensure that the UE is able to complete the procedure in a time that is below a threshold [tbd] which is in line with the general system requirement
	CATR, Panasonic
	
	0%
	
	Latency test cases are included in the list on the understanding that RAN5 will further investigate the possible approaches to define such test cases.
TS 36.331 clause 11.2

- RRC connection establishment 
- UE capability transfer
- RRC connection re-configuration (radio resource configuration)

- Initial security activation

	
	36.523-1
	8.2.1.6
	Rel-8
	RRC Connection Reconfiguration / Radio Bearer Establishment for  transition from RRC_IDLE to RRC CONNECTED: Success / latency check / SecurityModeCommand and RRCConnectionReconfiguration transmitted in the same TTI
	To ensure that the UE is able to complete the procedure in a time that is below a threshold [tbd] which is in line with the general system requirements
	CATR, Panasonic
	
	0%
	
	Latency test cases are included in the list on the understanding that RAN5 will further investigate the possible approaches to define such test cases. TS 36.331 clause 11.2

- Initial security activation + RRC connection re-configuration (RB establishment)

	
	36.523-1
	8.2.1.7
	Rel-8
	RRC Connection Reconfiguration / Radio Bearer Establishment: Success (SRB2)
	Establishment of SRB2 using an explicit configuration.
	Ericsson
	RP#42
	80%
	R5-082209

R5-084086
	TS 36.331  clause 5.3.5.3 “Reception of the RRCConnectionReconfiguration by the UE not including the mobilityControlInformation”, 5.3.9 “Radio Resource Configuration”, 4.2.2 “Signalling radio bearers”.

	
	36.523-1
	8.2.1.8
	Rel-8
	RRC Connection Reconfiguration / Radio Bearer Establishment: Success (Setup of MIMO)
	Establishment of a DRB together with setup of MIMO operation
	Ericsson
	RP#42
	0%
	
	TS 36.331 clauses 5.3.5.3 “Reception of a RRCConnectionReconfiguration by the UE not including the mobilityControlInformation”, 5.3.10 “Radio Resource Configuration”. 

	8.2.2 Radio Resource Reconfiguration
	
	
	Ericsson
	
	
	
	

	
	36.523-1
	8.2.2.1
	Rel-8
	RRC Connection Reconfiguration / Radio Resource Reconfiguration: Success
	The “full” radio resource configuration provided in the RRCConnectionReconfiguration message.
	Ericsson
	RP#42
	100%
	R5-083197

R5-084186
R5-085349

R5-086292
R5-090676

R5-095219
	TS 36.331 clauses 5.3.5.3 “Reception of the a RRCConnectionReconfiguration by the UE not including the mobilityControlInformation”, 5.3.9 “Radio Resource Configuration”.

	
	36.523-1
	8.2.2.2
	Rel-8
	RRC Connection Reconfiguration / SRB/DRB Reconfiguration: Success
	DRB/SRB reconfiguration. Transport and physical channel configuration is not provided in the RRCConnectionReconfiguration message.
	Sasken
	RP#42
	100%
	R5-081585
R5-090677

R5-093175

R5-095219
	TS 36.331 clauses 5.3.5.3 “Reception of the RRCConnectionReconfiguration by the UE not including the mobilityControlInformation”, 5.3.9 “Radio Resource Configuration”.

	8.2.3 Radio Bearer Release
	
	
	Ericsson
	
	
	
	

	
	36.523-1
	8.2.3.1
	Rel-8
	RRC Connection Reconfiguration / Radio Bearer Release: Success
	Release of a radio bearer.
	Ericsson
	RP#42
	100%
	R5-083198

R5-084087
R5-085348

R5-086293
R5-092185

R5-093176

R5-095219
	TS 36.331 clauses 5.3.5.3 “Reception of a RRCConnectionReconfiguration by the UE not including the mobilityControlInformation”, 5.3.9 “Radio Resource Configuration”.

	
	36.523-1
	8.2.3.2
	Rel-8
	RRC Connection Reconfiguration / Radio Bearer Release: Success (Release of MIMO)
	Establishment of a DRB together with release of MIMO operation
	Ericsson
	RP#42
	0%
	
	TS 36.331 clauses 5.3.5.3 “Reception of a RRCConnectionReconfiguration by the UE not including the mobilityControlInformation”, 5.3.10 “Radio Resource Configuration”. 

	8.2.4 Handover
	
	
	Ericsson
	
	
	
	

	
	36.523-1
	8.2.4.1
	Rel-8
	RRC Connection Reconfiguration / Handover: Success (Dedicated preamble)
	Handover procedure using a dedicated preamble that is provided. 
	NTT DOCOMO
	RP#42
	100%
	R5-081586, R5-083262, R5-084131, R5-086283, R5-090707, R5-092597
	TS 36.331 clause 5.3.5.4 “Reception of a RRCConnectionReconfiguration including the mobilityControlInformation by the UE (handover)”

	
	36.523-1
	8.2.4.2
	Rel-8
	RRC Connection Reconfiguration / Handover: success (Common preamble)
	Handover procedure when no dedicated preamble is provided. 
	NTT DOCOMO
	RP#42
	100%
	R5-081588, R5-083264, R5-084226, R5-086284, R5-090133, R5-092280
	TS 36.331 clause 5.3.5.4 “Reception of a RRCConnectionReconfiguration including the mobilityControlInformation by the UE (handover)”

	
	36.523-1
	8.2.4.3
	Rel-8
	RRC Connection Reconfiguration / Handover: success (intra-cell, security reconfiguration)
	Change of security keys in RRC_CONNECTED state.
	NTT DOCOMO
	RP#42
	100%
	R5-083265r1, R5-086289, R5-090694, R5-092281
	TS 36.331 clause  5.3.5.4 “Reception of a RRCConnectionReconfiguration including the mobilityControlInformation by the UE (handover)”

	
	36.523-1
	8.2.4.4
	Rel-8
	RRC Connection Reconfiguration / Handover: failure (intra-cell, security reconfiguration)
	Change of security keys in RRC_CONNECTED state.
	NTT DOCOMO
	
	0%
	
	TS 36.331 clause  5.3.5.4 “Reception of a RRCConnectionReconfiguration including the mobilityControlInformation by the UE (handover)”, 5.3.5.5 “Reconfiguration failure”, 5.3.5.6 “T304 expiry (handover failure)”

	
	36.523-1
	8.2.4.5
	Rel-8
	RRC Connection Reconfiguration / Handover (all parameters included)
	Handover procedure where the mobilityInformation is provided with all parameters included.
	NTT DOCOMO
	RP#42
	100%
	R5-082054, R5-083266, R5-084134, R5-085117, R5-086285, R5-090695, R5-092283
	TS 36.331 clause  5.3.5.4 “Reception of a RRCConnectionReconfiguration including the mobilityControlInformation by the UE (handover)”

	
	36.523-1
	8.2.4.6
	Rel-8
	RRC Connection Reconfiguration / Handover: Success (inter-frequency)
	Inter-frequency handover
	NTT DOCOMO
	RP#42
	100%
	R5-081589, R5-083267, R5-084227, R5-086286, R5-090136, R5-092284
	TS 36.331 clause  5.3.5.4 “Reception of a RRCConnectionReconfiguration including the mobilityControlInformation by the UE (handover)”

	
	36.523-1
	8.2.4.7
	Rel-8
	RRC Connection Reconfiguration / Handover: Failure (Re-establishment successful) 
	
	NTT DOCOMO
	RP#42
	100%
	R5-081591, R5-083268, R5-084228, R5-086288, R5-090137, R5-092285
	TS 36.331 clause  5.3.5.4 “Reception of a RRCConnectionReconfiguration including the mobilityControlInformation by the UE (handover)”, 5.3.5.6 “T304 expiry (handover failure)”

	
	36.523-1
	8.2.4.8
	Rel-8
	RRC Connection Reconfiguration / Handover: failure (re-establishment failure) 
	
	NTT DOCOMO
	
	0%
	
	TS 36.331 clauses 5.3.5.4 “Reception of a RRCConnectionReconfiguration including the mobilityControlInformation by the UE (handover)”, 5.3.5.6 “T304 expiry (handover failure)”,  5.3.7 “RRC Connection re-establishment”

	
	36.523-1
	8.2.4.9
	Rel-8
	RRC Connection Reconfiguration / Handover (Inter-band blind handover): Success
	Inter-band blind handover. 
	NTT DOCOMO
	RP#42
	100%
	R5-083263, R5-084243, R5-086287, R5-090138
	TS 36.331 clauses 5.3.5.4 “Reception of a RRCConnectionReconfiguration including the mobilityControlInformation by the UE (handover)”, 5.3.9 “Radio Resource Configuration”.

	
	36.523-1
	8.2.4.10
	Rel-8
	RRC Connection Reconfiguration / Handover (between FDD and TDD) 
	Handover from an FDD cell to a TDD cell and vice versa
	
	
	0%
	
	TS 36.331 clauses 5.3.5.4 “Reception of a RRCConnectionReconfiguration including the mobilityControlInformation by the UE (handover)”

	
	36.523-1
	8.2.4.11
	Rel-8
	RRC Connection Reconfiguration / Handover: Success  (reestablishment successful) / latency check
	
	CATR, Panasonic
	RP#42
	0%
	
	TS 36.331 clause 11.2

- RRC connection re-configuration (measurement configuration)

- RRC connection re-configuration (intra-LTE mobility)

- RRC connection re-establishment

	
	36.523-1
	8.2.4.12
	Rel-8
	RRC Connection Reconfiguration / Handover (setup and release of MIMO) 
	Handover from cell with MIMO to a cell without MIMO and vice versa
	Ericsson
	RP#42
	0%0%
	
	TS 36.331 clauses 5.3.5.4 “Reception of a RRCConnectionReconfiguration including the MobilityControlInformation by the UE (handover)”, 5.3.10 “Radio Resource Configuration”.
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