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1. Introduction

In RAN4 #74bis, the test case list for D2D Discovery and D2D Communication was agreed in R4-152315. 

In this contribution, we present some discussion on the test case setup, in particular, the FFS in R4-152315 on how to model other UEs in the tests. 
2. Overview of the agreed test case list
Following Table summarizes the agreed test case list in R4-152315.

Table 1: Summary of agreed test case list.

	D2D Discovery 

	Test Case
	Test purpose

	D.1
	Initiation/Cease of SLSS (FDD bands)

	D.2
	Initiation/Cease of SLSS (TDD bands)

	D.3
	Transmit timing requirement for D2D discovery (FDD bands)

	D.4
	Transmit timing requirement for D2D discovery (TDD bands)

	D.5
	Interruptions due to D2D discovery (FDD bands only)

	D2D Communication 

	Test Case
	Test purpose

	C.1
	Initiation/Cease of SLSS (In-coverage)

	C.2
	Transmit timing requirement for D2D communication with NTA_SL = 0 (In-coverage)

	C.3
	Interruption due to RRC reconfiguration for D2D communication (In-coverage)

	C.4
	Initiation/Cease of SLSS (Out-of-coverage)

	C.5
	Transmit timing requirement for D2D communication (Out-of-coverage)

	C.6
	SyncRef UE selection / reselection (Out-of-coverage)

	C.7
	Cell identification delay on the DL frequency (Out-of-coverage)


In view of the agreed test case list, we note the following discussion points.
D2D Transmit vs. Receive: From the test purpose, we can identify if the purpose of each test requires the ProSe UE to either transmit or receive ProSe signals and channels. For each test, the specification will have to specify if the UE should be triggered by upper layers to transmit or to receive D2D.

In normal operation, this trigger will likely be provided by the application running D2D (i.e., application layer trigger interest in D2D Tx and/or Rx). For D2D conformance testing, however, it is expected that such trigger will be provided either by the Test loop function or using normal operation (e.g., application based trigger). In RAN5, test loop function for D2D have been proposed wherein the trigger is provided when the test loop mode is closed (i.e., conformance tests starts) [R5-151168]. Rationale for this proposal is that allows an automated manner to provide the upper layer trigger, without the need for a common application (for example) that may not be feasible. 

Even from a conformance testing point of view, we require the UE either Transmit or Receive for D2D, and not both. For Receive D2D, this is because of half-duplex constraint that will prevent conformance testing. For example, consider the case when the conformance test is related to D2D reception performance wherein the UE is expected to continuously receive D2D signals from other UEs. If the UE under test also transmits for D2D, due to half duplex constraint, it will have to drop the reception in order to transmit. Thus not to interrupt the D2D reception due to its own D2D transmission, we will have to trigger the UE in Receive only mode for Rx tests. For Transmit D2D, the UE may keep receiving D2D when not transmitting. However, there are no tests case that requires to check for both Tx and Rx requirement in the same test. Hence either Transmit or Receive trigger is required. 

Thus, we additionally identify the upper layer trigger needed for each test. This is also reflected in our proposed CRs in R4-153077 and R4-153078.
D2D Discovery

For D.1, D.2, D.3, D.4, D2D discovery transmit (announce) trigger is required since the UE is required to transmit (Discovery + SLSS in D.1/ D.2; and Discovery in D.3/D.4) in these tests. 

For D.5, D2D discovery receive (monitor) trigger is required since interruption are for D2D reception.

D2D Communication
For C.1, C.2, C.4, C.5, it is clear that D2D communication transmit trigger is required since the UE is required to transmit (SLSS + PSCCH/PSSCH) in these tests.
For C.6, C.7, we also require D2D communication transmit trigger since the SyncRef UE used for synchronization by the ProSe UE is known only in the UE also transmits SLSS. The SyncRef UE will be known using the SLSSID chosen by the ProSe UE as it’s a function of the SLSS ID of the SyncRef UE.

For C.8, we can trigger the UE for D2D communication receive a main purpose was to verify no impact to WAN DL due to concurrency in WAN and D2D reception.

Based on this discussion, we identify the upper layer trigger in the table below.

Observation 1: For each RRM test, the upper layer trigger of either Transmit of Receive will be required as shown below. This information will also need to be specified per tests.

Table 2: Upper layer trigger for agreed D2D tests cases
	D2D Discovery 
	

	Test Case
	Test purpose
	Upper layer Trigger

	
	
	Transmit
	Receive

	D.1
	Initiation/Cease of SLSS (FDD bands)
	x
	

	D.2
	Initiation/Cease of SLSS (TDD bands)
	x
	

	D.3
	Transmit timing requirement for D2D discovery (FDD bands)
	x
	

	D.4
	Transmit timing requirement for D2D discovery (TDD bands)
	x
	

	D.5
	Interruptions due to D2D discovery (FDD bands only)
	
	x

	D2D Communication 

	Test Case
	Test purpose

	C.1
	Initiation/Cease of SLSS (In-coverage)
	x
	

	C.2
	Transmit timing requirement for D2D communication with NTA_SL = 0 
(In-coverage)
	x
	

	C.3
	Interruption due to RRC reconfiguration for D2D communication (In-coverage)
	
	x

	C.4
	Initiation/Cease of SLSS (Out-of-coverage)
	x
	

	C.5
	Transmit timing requirement for D2D communication (Out-of-coverage)
	x
	

	C.6
	SyncRef UE selection / reselection (Out-of-coverage)
	x
	

	C.7
	Cell identification delay on the DL frequency (Out-of-coverage)
	x
	


3. Modeling other UEs in the test

In RAN4 #74bis, following two aspects were discussed with regard to modeling other UEs in RRM tests:

a) If additional D2D UEs (beyond those required for test purpose, for example, SyncRef UEs in OOC tests) are required to be modeled, and 

b) If yes, there was also a discussion on how to model them – SCNG (similar to OCNG) or adding some number of D2D UEs in the test setup. 

In this section, we present our view on the above two discussion points.

Need for additional D2D UEs to be modeled: For (a), our view is that is not required when UE is triggered for D2D Transmit (as listed in Table 2). 
For D2D transmission related tests, firstly note that the UE behavior does not changes if it’s also doing D2D reception (in half-duplex fashion). For example, D.1/D.2 is for transmission on SLSS based on RSRP of serving cell. This behavior does not change if the UE is also receiving other UEs on D2D resources, and will merely add to the complexity of the test definition – e.g., discussion on #UEs, RMCs, allocation, etc. 
Secondly, this may not be even possible since transmission resource (subframe) is chosen randomly (Type 1 / Mode 2) and can collide with other D2D UEs transmission being emulated. Clearly collisions in Tx from the UE under test (desired) and other emulated D2D UEs will prevent the test system from verifying the Tx requirement. For example, for D.3/D.4, the transmit timing is checked using PSDCH transmission from the UE. These can occur anywhere in the configured Tx pool and the test system will have to ensure that no other D2D transmission are added on those subframes to avoid any collisions that will render it untestable. Of course, coming up with such test setups is possible, but not required in our view since it does not add any value to the test purpose.
Observation 2: In D2D transmission related RRM tests, additional UE beyond those required in the test (e.g., SyncRef UEs) does not add any value to the test purpose.
For D2D reception related tests, we recognize that having other D2D UEs in the test is in line with the test purpose. Hence we propose in Rx tests, we can specifically add other D2D UEs. 
In particular, for D.5, we have proposed in R4-153077 to add 8 D2D UEs corresponding to 2 UEs per D2D subframe for the particular configuration of that test. For C.3, we have proposed in R4-153078 to add 4 D2D UEs corresponding to 2 UEs per SA subframe for the particular configuration of that test.

Proposal 1: Additional UE can be modeled for D2D reception related tests (in particular, interruptions for Discovery and Communication), and is not required for D2D transmission related tests.
SCNG vs. modeling other D2D UEs: For (b), our view is that in tests where additional D2D UEs need to be added, these should be added specifically in the test configuration.

We note that there was discussion on introducing SCNG (analogous to OCNG for DL), and perhaps adding it to all the unused D2D resources. Of course, for D2D, since resource selection can be UE based (Type 1, Mode 2), this will not be known a-priori and thereby complicates the test setup (e.g., having separate Tx and Rx pools). Furthermore, this cannot conflict with D2D transmissions as pointed above, so cannot be added to Tx pools.

More fundamentally, however, we note that SCNG is misleading since it’s not noise for the D2D Receiver. In legacy, the DL allocation for the UE is known to the UE, and hence the unused resources can be filled with OCNG to have a flat PSD over the spectrum. The D2D UE under test (say Rx test), will attempt to decode SCNG as normal. Hence the SCNG will have to be actual D2D signals, and need to reflect realistic loading of the D2D resource – i.e., will need to model as additional D2D UEs for which the TE will have to emulate the D2D signals (can be fixed by the TE for the purpose of the test).
Observation 3: SCNG (analogous to OCNG) can be misleading since it’s not treated similar to noise at D2D Rx UE resource allocation of the desired links is not known at the Rx UE (e.g., for Discovery and SA reception).

4. Conclusions

In this contribution, the following proposals/observations are made on modeling other D2D UEs in RRM tests.
Observation 1: For each RRM test, the upper layer trigger of either Transmit of Receive will be required as shown below. This information will also need to be specified per tests.

Table 3: Upper layer trigger for agreed D2D tests cases

	D2D Discovery 
	

	Test Case
	Test purpose
	Upper layer Trigger

	
	
	Transmit
	Receive

	D.1
	Initiation/Cease of SLSS (FDD bands)
	x
	

	D.2
	Initiation/Cease of SLSS (TDD bands)
	x
	

	D.3
	Transmit timing requirement for D2D discovery (FDD bands)
	x
	

	D.4
	Transmit timing requirement for D2D discovery (TDD bands)
	x
	

	D.5
	Interruptions due to D2D discovery (FDD bands only)
	
	x

	D2D Communication 

	Test Case
	Test purpose

	C.1
	Initiation/Cease of SLSS (In-coverage)
	x
	

	C.2
	Transmit timing requirement for D2D communication with NTA_SL = 0 
(In-coverage)
	x
	

	C.3
	Interruption due to RRC reconfiguration for D2D communication (In-coverage)
	
	x

	C.4
	Initiation/Cease of SLSS (Out-of-coverage)
	x
	

	C.5
	Transmit timing requirement for D2D communication (Out-of-coverage)
	x
	

	C.6
	SyncRef UE selection / reselection (Out-of-coverage)
	x
	

	C.7
	Cell identification delay on the DL frequency (Out-of-coverage)
	x
	


Observation 2: In D2D transmission related RRM tests, additional UE beyond those required in the test (e.g., SyncRef UEs) does not add any value to the test purpose.
(Add additional D2D UEs to the D2D RRM tests?)

Proposal 1: Additional UE can be modeled for D2D reception related tests (in particular, interruptions for Discovery and Communication), and is not required for D2D transmission related tests.
(How to model additional D2D UEs)

Observation 3: SCNG (analogous to OCNG) can be misleading since it’s not treated similar to noise at D2D Rx UE resource allocation of the desired links is not known at the Rx UE (e.g., for Discovery and SA reception).
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