3GPP TSG-RAN WG4 #74bis
R4-151867
Rio de Janeiro, Brazil, 20 – 24 April 2015.

Agenda item:
6.5.1
Source: 
Qualcomm Incorporated
Title: 
Considerations on IDLE and C-DRX configuration for D2D performance tests
Document for:
Approval
1. Introduction

This paper discusses the Idle and C-DRX configurations required to enable the testing of D2D discovery and communications RRM (and Demodulation) requirements. 
This discussion in this paper is towards tests that will verify the D2D performance (RRM or Demodulation) where in the test configuration may be required to ensure (ideally) no-interruption to D2D due to WAN procedures. Note that this does not include the cases where the test purpose is to check no impact to WAN performance (e.g., due to soft-buffer sharing or WAN reception/transmission prioritization over D2D).

2. Motivation
The UE participating in discovery or communication is required (in general) to prioritize WAN over D2D in case of a conflict, e.g., WAN Tx over D2D Tx/Rx, WAN RRM procedures over D2D Tx/Rx, no-interruption to paging, etc. This presents a challenge in setting up a test to verity the D2D performance, since it may choose to skip D2D operation in favor of fulfilling legacy WAN procedures / requirements. 

In case of D2D communications, the challenge is mitigated since the UE is required to support simultaneous reception on UL and DL (of an FDD carrier). The test configuration has to make sure that D2D Tx or Rx operation is not interrupted due to WAN transmissions (e.g., PRACH). However, even with no overlapping D2D/WAN subframes,, the D2D operation maybe impacted due to soft buffer sharing, wherein the UE is allowed to drop D2D (or drop soft combining) if its unable to share the soft buffer with WAN. 
In case of D2D discovery, the problem is much more challenging. This is because the UE supporting D2D discovery may or may-not support simultaneous reception on UL and DL of a FDD carrier. Furthermore, there is no capability signaling to indicate whether or not the UE supports simultaneous reception on UL and DL. Hence the UE behavior w.r.t. skipping D2D Tx/Rx in favor of WAN procedures is both expected, and more importantly, is unpredictable. For example, a UE doing D2D discovery Tx/Rx in RRC_IDLE is still expected to meet the legacy RRM requirements (such as cell reselection). Thus even with carefully D2D resource allocation (e.g., such that they do not collide with paging occasions), the UE may still prioritize WAN Rx over D2D Rx in order to fulfill the legacy RRM requirements (e.g., cell reselection). 

Observation 1: In any test configuration, no-interruption to D2D Tx/Rx cannot be guaranteed and thus presents a challenge for D2D performance testing, particularly, for D2D discovery.

For the purpose of testing D2D discovery performance, even though the requirement of no-interruption to D2D Tx/Rx cannot be guaranteed, we attempt to provide test configuration wherein it may be at least expected that the UE will likely not interrupt D2D discovery operation. For the above reasons, D2D discovery performance requirements can be tested only in IDLE and C-DRX states wherein D2D is occurring in the DRX occasion.
As depicted in theFigure 1, the principle for the test configuration is to make the discovery subframes centered within the DRX period, with multiple radio frames separation from ON occasions (e.g., paging occasions for RRC Idle or DRX ONDuration for RRC Connected). It should be emphasized that even with such orthogonality, based on UE implementation, the UE is still allowed to skip D2D in favor of WAN procedures. It is however improbable that UE implementations will do this often as it defeats the purpose of DRX. Thus if we keep the DRX cycle long enough (multiples of discovery period), it can be expected that the UE will possibly interrupt the D2D operation only a very small fraction of the times – that can be accommodated as a small margin in the test cases.
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Figure 1: Principle for test configuration needed for D2D RRM/demodulation performance testing
The above discussion was focused on D2D discovery. For D2D communications, as highlighted above, the presence of two receiver chains (simultaneous reception on UL and DL) alleviates the concerns as the UE does not need to drop D2D reception in favor of reception on DL. However, some conflicts are still present, e.g., due to soft-buffer sharing if DL allocation was also ongoing. Thus we propose to use the same principle to avoid soft buffer sharing when the D2D performance is being tested. D2D communications only during Idle and C-DRX avoid the uncertainties associated with UE implementation of soft-buffer sharing between WAN and D2D. 
Observation 2: D2D only during Idle and C-DRX occasions is required to be able to test D2D performance without any impact due to WAN procedures, along with ample orthogonalization in the case of D2D discovery (as depicted in Figure 1)
The specific details for discovery and communications for RRC Idle and C-DRX is discussed in the following sections.

3. RRC Idle configuration

In Idle state, the UE is required to monitor paging and perform measurements as required (intra- and inter-frequency) to meet the WAN RRM requirements. Of course, there is no requirement on the UE where such measurements are done, however the best option is to enable the test configuration shown in Figure 1.
The paging occasions are a function on the UE_ID (IMSI mod 1024), and are given as follows [TS 36.304]

PF is given by following equation:

SFN mod T= (T div N)*(UE_ID mod N)

Index i_s pointing to PO from subframe pattern will be derived from following calculation:

i_s = floor(UE_ID/N) mod Ns

We can focus on the paging frame (PF) calculation. In the equation for the PF, T is the DRX cycle length, and N = min(T, nB) and takes the values {T, T, T, T/2/, T/4, T/8, T/16, T/32} based on the value of configured nB = {4T, 2T, T, T/2, T/4, T/8, T/16, T/32}, respectively.

Thus we propose to use T (DRX cycle length) as 256 radio frames, and nB = T/32, such that the possible paging frames are given as:


SFN mod 256 = 32 * (UE_ID mod 8)

Thus the possible PFs are spaced apart by 32 radio frames. We can then set the offset of discovery and/or SA as 16 radio frames to mimic the test configuration shown in Figure 2.

Proposal 1: Adopt the following configuration for D2D RRM/Demodulation performance tests in RRC Idle.
	Configuration 
	Parameter
	Value

	
	
	FDD
	TDD (Config 0)

	Paging Configuration
	defaultPagingCycle
	rf256
	rf256

	
	nB
	oneThirtySecondT
	oneThirtySecondT

	Discovery Configuration
	discoffsetIndicator
	160
	160

	
	discPeriod
	rf32
	rf32

	Communication Configuration
	saoffsetIndicator
	20
	N/A

	
	sc-Period
	sf40
	


Figure 2 illustrates the configuration for discovery. The configuration for communications is similar with lower periodicity (40ms) of the SA resource pool and is not shown for brevity.
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Figure 2: Discovery configuration for RRC_IDLE
4. RRC Connected DRX configuration

The DRX configuration can be set using longDRXcycle similar to the IDLE configuration. Unlike IDLE configuration wherein the paging occasions depend on the UE_ID, the subframe offset for DRX cycle start can be fixed in the configuration. This also follows closely with the DRX configuration set in many existing RRM test cases (Section A.3.3. in [TS 36.133]). 
Proposal 2: Adopt the following configuration for D2D RRM/Demodulation performance tests in RRC C-DRX.

	Configuration 
	Parameter
	Value

	
	
	FDD
	TDD (Config 0)

	Paging Configuration
	onDurationTimer
	psf1
	psf1

	
	drx-InactivityTimer
	psf1
	psf1

	
	drx-RetransmissionTimer
	psf1
	psf1

	
	longDRX-CycleStartOffset
	sf2560, 0
	sf2560, 0

	
	shortDRX
	disabled
	disabled

	Discovery Configuration
	discoffsetIndicator
	160
	160

	
	discPeriod
	rf32
	rf32

	Communication Configuration
	saoffsetIndicator
	20
	N/A

	
	sc-Period
	sf40
	


Figure 3 illustrates the configuration for discovery. The configuration for communications is similar with lower periodicity (40ms) of the SA resource pool and is not shown for brevity.
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Figure 3: D2D Discovery configuration for RRC C-DRX
5. Conclusions
In this contribution we discussed the Idle and C-DRX configurations required to enable the testing of D2D discovery and communications RRM and Demodulation requirements. 

(Motivation)

Observation 1: In any test configuration, no-interruption to D2D Tx/Rx cannot be guaranteed and thus presents a challenge for D2D performance testing, particularly, for D2D discovery.

Observation 2: D2D only during Idle and C-DRX occasions is required to be able to test D2D performance without any impact due to WAN procedures, along with ample orthogonalization in the case of D2D discovery (as depicted in Figure 1)

(IDLE configuration)
Proposal 1: Adopt the following configuration for D2D RRM/Demodulation performance tests in RRC Idle.

	Configuration 
	Parameter
	Value

	
	
	FDD
	TDD (Config 0)

	Paging Configuration
	defaultPagingCycle
	rf256
	rf256

	
	nB
	oneThirtySecondT
	oneThirtySecondT

	Discovery Configuration
	discoffsetIndicator
	160
	160

	
	discPeriod
	rf32
	rf32

	Communication Configuration
	saoffsetIndicator
	20
	N/A

	
	sc-Period
	sf40
	


(C-DRX configuration)

Proposal 2: Adopt the following configuration for D2D RRM/Demodulation performance tests in RRC C-DRX.

	Configuration 
	Parameter
	Value

	
	
	FDD
	TDD (Config 0)

	Paging Configuration
	onDurationTimer
	psf1
	psf1

	
	drx-InactivityTimer
	psf1
	psf1

	
	drx-RetransmissionTimer
	psf1
	psf1

	
	longDRX-CycleStartOffset
	sf2560, 0
	sf2560, 0

	
	shortDRX
	disabled
	disabled

	Discovery Configuration
	discoffsetIndicator
	160
	160

	
	discPeriod
	rf32
	rf32

	Communication Configuration
	saoffsetIndicator
	20
	N/A


6. References

[1] R4-151868, “RRM test cases for D2D discovery”, Qualcomm, April 2015
[2] R4-151869, “RRM test cases for D2D communications”, Qualcomm, April 2015
8
5

_1489926848.vsd
Paging cycle 256 radio frames


DL Spectrum


UL Spectrum


SFN=0


16 RFs


32 RFs


32 RFs


Possible PF occasions based on UE_ID


PF (Example for UE_ID mod 32) = 1


Discovery subframes


Discovery period



_1489926858.vsd
DL Spectrum


UL Spectrum


SFN=0


16 RFs


DRX cycle 256 radio frames


32 RFs


16 RFs


DRX ON duration


Discovery subframes


Discovery period


32 RFs



_1489736297.vsd
DL Spectrum


UL Spectrum


SFN=0


discoveryOffsetIndicator


discoveryPeriod


DRXCycle


Discovery SFs


SFs UE may prioritize DL Rx for WAN requirements


ON duration (c-DRx) / Paging occasions


Principle for test configuration
Multiple radio frames to minimize UE skipping D2D



