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1. Introduction

In RAN4#76, we agreed on the frequency bands for eD2D specification in Rel-13. Further some guiding principles to define the UE RF requirements were agreed.
	Agreements from RAN4 #76:

· RAN4 initially employs interband DL CA on the following band combinations to analyze possible impacts to RF requirements for eD2D in Release 13.

· D2D-WAN for MCC operation : Band 2 + Band 4

· D2D-WAN for MCC operation : Band 28 (PS in Korea) + Band 1

· RAN4 to consider UE RF requirements for eD2D to support concurrent D2D with WAN CA (a.k.a. ‘multi-carrier D2D’)

· D2D is at most of one component carrier (PCC or SCC or non-serving carrier)

· UE can be configured with PCC and/or SCC(s)

· RAN4 should attempt to leverage the existing CA framework and requirements (as much as possible) for defining the requirements for eD2D.


In this paper, we discuss some general aspects for eD2D RF requirements.

2. Operating bands for eD2D in Rel-13
In this section, we discuss a few aspects related to specifying the agreed band combinations for eD2D in 36.101. In RAN4 #76, we agreed on the prioritized band combinations for eD2D to define the Rel-13 RF requirements:

· CA_2-4

· CA_1-28, with D2D on B28

One of the factors in choosing the band combination was that it also have an existing 2 UL inter-band CA defined. This was to enable reusing the exiting 2 UL CA requirements for simultaneous D2D and WAN transmissions.
For CA_2-4, dual UL inter-band CA was defined in Rel-12 (CA_2A-4A). For CA_1-28, dual UL inter-band CA is being completed in Rel-13 (CA_1A-28A) as captured in the Rel-13 TR 36.860-13.
For CA_2-4, we assume the case when D2D is supported on B2. For CA_1-28, it was agreed that B28 is the D2D band (for PS operation in Korea). 

In addition to the agreed frequency bands, it was agreed to consider requirements for the following cases:
· D2D is at most of one component carrier (PCC or SCC or non-serving carrier)

· UE can be configured with PCC and/or SCC(s)

Thus combining the agreements, this leads to the following cases:

	D2D
	WAN
	Scenario

	B2
	CA_2-4
	D2D on PCell or SCell

	
	B4
	D2D on non-serving cell

	B28
	CA_1-28
	D2D on PCell or SCell

	
	B1
	D2D on non-serving cell


The next question is how to capture the D2D-WAN frequency bands in TS 36.101. To answer the question, we provide an example of UE capability signaling that it supports (say) D2D on B2 concurrent with WAN on B4. For illustration, also assume that the UE supports D2D on B14 (non-concurrent with B4).
Signaling of D2D bands and concurrent operation with WAN is illustrated as follows:

· commSupportedBands: B2, B14
· commSimultaneousTx: Yes, No
· supportedBandCombination
· bandEUTRA: B4
· bandParametersUL{}
· bandParametersDL{}
· BandCombinationParameters
· commSupportedBandsPerBC: 1, 0
Thus D2D bands are reported separately from WAN bands. The concurrency between D2D and WAN bands are then signaled using commSupportedBandsPerBC in the BandCombinationParameters. Thus, there are not signaled as separated bands (like in CA), but rather D2D-WAN concurrency is signaling. We propose that TS36.101 description should be compatible with UE capability signaling for D2D-WAN concurrent operation. A draft CR is provided in our companion contribution R4-155552. 
Observation 1: UE capability signaling indicates the support of D2D bands and WAN bands/band combinations separately. D2D-WAN concurrency cam then be indicated using bandCombinationParamters for each of the WAN band/band combinations. 

Observation 2:  TS36.101 description for the agreed eD2D bands should be compatible with the UE signaling of D2D-WAN concurrency support. Draft CR for the same is provided in R4-155552.
Furthermore, in Rel-13, RAN2 agreed to introduce Tx/Rx gaps for D2D Discovery. Thus the actual RF concurrency between D2D-WAN is after accounting for the Tx/Rx gaps requested by the UE. 
Proposal 1: The RF concurrency requirements between D2D and WAN CA to be specified in RAN4 is after accounting for Tx/Rx gaps requested by the UE.

3. Coexistence study in Rel-13
As discussed in R4-154343 and R4-154344, the Rel-12 coexistence study already studied the worst-case scenarios are applicable to the Rel-13 enhancements (OOC discovery / inter-frequency discovery / UE-NW relays). For example, for Discovery, we assumed 150 (INC) and 32 (OOC) UEs per sector transmitting at maximum power. The UE density / deployment scenarios / UE operations remain unchanged for Rel-13 enhancements and the adjacent channel coexistence study done in Rel-12 is directly applicable.
Observation 3: Adjacent channel coexistence study done in Rel-12 assumed the worst-case scenarios and are applicable to Rel-13 enhancements (inter-frequency discovery / UE-NW relays).

Proposal 2: Further study for adjacent channel coexistence are not required for Rel-13 eD2D enhancements.
4. Minimum requirements for D2D reception with D2D-WAN concurrency

Receiver requirements with D2D-WAN concurrency are discussed in our companion contributions for the three agreed operating scenarios:
· R4-155554: D2D Rx on PCC

· R4-155555: D2D Rx on SCC

· R4-155556: D2D Rx on non-serving cell

In this section, we discuss one general aspect for D2D Rx with D2D-WAN concurrency that applies to all scenarios. With D2D-WAN reception concurrency, there are no minimum (conformance) requirements for D2D reception. This is because, based on RAN1  / RAN 2 / RAN4 agreements, the UE is allowed to prioritize WAN reception in favor of D2D reception. For example in case of soft-buffer conflict (as will happen with D2D-WAN reception), there no standardized mechanism defined in RAN1 specification for sharing the soft-buffer between WAN and D2D reception. The only requirement for the UE is that WAN reception should not be affected. 

We also note that this is consistent with RAN4 demodulation requirements – e.g., Section 12.8 of TS 36.101 introduced a test with D2D-WAN concurrency for D2D communications. The only requirement therein is for the UE to meet WAN performance and no minimum performance requirement is specified for D2D.
Observation 4: Based on RAN1/2/4 specifications, the UE cannot be tested for D2D Rx conformance requirements with concurrent D2D + WAN. Note this is also consistent with RAN4 agreements in Rel-12 (e.g., section 12.8 for demodulation test case with D2D-WAN concurrency).

Proposal 3: No minimum requirements for D2D reception with D2D-WAN concurrency. Additional receiver requirements for eD2D (when required) can be only w.r.t. WAN performance.
5. Conclusions

In this contribution, the following proposals and observations are made on the general aspects for eD2D RF.

(Operating bands for eD2D – specifying in TS 36.101)

Observation 1: UE capability signaling indicates the support of D2D bands and WAN bands/band combinations separately. D2D-WAN concurrency cam then be indicated using bandCombinationParamters for each of the WAN band/band combinations. 

Observation 2:  TS36.101 description for the agreed eD2D bands should be compatible with the UE signaling of D2D-WAN concurrency support. Draft CR for the same is provided in R4-155552.

Proposal 1: The RF concurrency requirements between D2D and WAN CA to be specified in RAN4 is after accounting for Tx/Rx gaps requested by the UE.

(Adjacent channel coexistence study)

Observation 3: Adjacent channel coexistence study done in Rel-12 assumed the worst-case scenarios and are applicable to Rel-13 enhancements (inter-frequency discovery / UE-NW relays).

Proposal 2: Further study for adjacent channel coexistence are not required for Rel-13 eD2D enhancements.
(Minimum requirements for D2D reception with D2D-WAN concurrency)
Observation 4: Based on RAN1/2/4 specifications, the UE cannot be tested for D2D Rx conformance requirements with concurrent D2D + WAN. Note this is also consistent with RAN4 agreements in Rel-12 (e.g., section 12.8 for demodulation test case with D2D-WAN concurrency).

Proposal 3: No minimum requirements for D2D reception with D2D-WAN concurrency. Additional receiver requirements for eD2D (when required) can be only w.r.t. WAN performance.
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