3GPP TSG-RAN WG4 Meeting #77
R4-157107
Anaheim, United States, 16th Nov – 20th Nov, 2015


Agenda item:
7.11.2
Source: 
Qualcomm Incorporated
Title: 
eD2D RF: General and Tx requirements
Document for:
Approval
1. Introduction

In RAN4#76bis, we agreed on some general aspects for eD2D RF requirements and also agreed on the eD2D Tx requirements for simultaneous D2D and WAN transmissions [R4-156858].
	Agreements from RAN4 #76bis:

· General Aspects
· For the operating bands supported for simultaneous D2D-WAN transmissions the following ProSe/E-UTRA combinations apply.
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· For E-UTRA WAN CA operation the uplink is assigned to one E-UTRA band

· Tx Requirements

· For Rel-13 eD2D simultaneous WAN-D2D on separate bands, dual uplink inter-band CA TX requirements shall be reused.

· The transmit requirements for E-UTRA shall apply for the transmissions on E-UTRA carrier

· The transmit requirements for Rel-12 ProSe shall apply for the transmissions on ProSe carrier

· ∆TProSe (as agreed in Rel-12) should also be addressed in the Pcmax equations for legacy CA.


In this paper, we discuss some remaining details for the general aspects and Tx requirements for eD2D.

CR to TS 36.101 for eD2D RF requirements is provided in our companion contribution R4-157110.
2. General aspects
In Rel-12, the in-coverage D2D requirements were restricted for the case when the UE is configured with only PCell and D2D is on the PCell (in-coverage). In Rel-13, the eD2D WI extends the operating scenarios to the case when the UE may be configured with PCell and SCell(s), and also the case when D2D is on non-serving frequency. This multicarrier support applies to both D2D discovery and communications as noted in the eD2D WID.

The restriction on the operating scenarios in Rel-12 is mentioned in TS 36.101, Section 4.3A. For Rel-13, we are adding the following scenarios [TS 36.331, Section 5.10.1a]:

· Inter-frequency discovery: When UE is associated with serving cell on a non-ProSe carrier and the Discovery resources on a non-serving frequency are provided by the serving cell. 

· Multicarrier discovery and communication

· UE can be configured with PCell and SCell(s). In general, in-coverage case is when UE is associated with serving cell on the ProSe carrier (can be PCell or SCell)

· UE can be associated with serving cell on a non-ProSe carrier, while being OOC on the ProSe carrier

· UE can be associated with serving cell on non-ProSe carrier, while have a non-serving cell selected on the ProSe carrier for D2D operation.
Based on the above eD2D scenarios, the description in Section 4.3A can be updated as follows:

Table 1: Proposed update to Section 4.3A of TS 36.101 to include the additional operating scenarios for eD2D

	For a terminal that supports ProSe Direct Communication and/or ProSe Direct Discovery, the minimum requirements are applicable when

-
the UE is associated with serving cell on the ProSe carrier, or

-
the UE is not associated with serving cell on the ProSe carrier and is provisioned with the preconfigured radio parameters for ProSe Direct Communications and/or ProSe Direct Discovery that are associated with known Geographical Area, or
-
the UE is associated with serving cell on a carrier different than the ProSe carrier, and the radio parameters for ProSe Direct Discovery on the ProSe carrier are provided by the serving cell, or
-
the UE is associated with serving cell on a carrier different than the ProSe carrier, and has a non-serving cell selected on the ProSe carrier that supports ProSe Direct Discovery and/or ProSe Direct Communication in accordance with [7].


Note that the restriction on the UE to be in a known Geographical area when OOC still applies, and the additional cases are all for in-coverage scenarios. 

Observation 1: In Rel-12, RAN4 D2D requirements for in-coverage operation were restricted to the case when D2D is on PCell and the UE is configured with only PCell.

Proposal 1: Update TS36.101 to include the additional operating scenarios supported for Rel-13 eD2D in RAN4 (i.e. multicarrier discovery and communications, and inter-frequency discovery), as proposed in Table 1.
3. Tx requirements
In RAN4 #76bis, it was agreed to reuse the dual uplink inter-band CA requirements when UE is configured with simultaneous D2D and WAN transmissions [R4-156858]. The only remaining aspects is the details of configured transmit power (Pcmax) for simultaneous D2D and WAN transmissions, as discussed in R4-155553 and R4-156118.
For synchronous D2D-WAN transmissions, the inter-band CA description will apply. 

For asynchronous D2D-WAN transmissions, dual connectivity type description will apply. As proposed in R4-156118, the reference subframe for the description can be set always to the WAN subframe. 
Proposal 2: Extend the configured transmitted power for ProSe (Pcmax) described in Table 2 for simultaneous D2D-WAN transmissions.

Table 2: Proposed changes for Pcmax for eD2D

	3.1.1. 6.2.5D
Configured transmitted power for ProSe

When UE is configured for ProSe sidelink transmissions non-concurrent with uplink transmissions, the configured maximum output power PCMAX,c and power boundary requirement specified in subclause 6.2.5 shall apply to UE supporting ProSe, where

-
MPRc is specified in subclause 6.2.3D;
-
A-MPRc is specified in subclause 6.2.4D;

-
TProSe = 0.1 dB.
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, PEMAX,c is the value given by IE P-Max for serving cell c, defined by [7], when present. PEMAX,c is the value given by IE maxTxPower, defined by [7], when the UE is not associated with a serving cell on the ProSe carrier .
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, PEMAX,c is the value given by the IE discMaxTxPower in [7].
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, PEMAX,c is the value given by the IE maxTxPower in [7] when the ProSe UE is not associated with a serving cell on the ProSe carrier. When the UE is associated with a serving cell, then PEMAX,c is the value given by the IE P-Max when PSBCH/SLSS transmissions is triggered for ProSe Direct communication as specified in [7], and is the value given by the IE discMaxTxPower in [7] otherwise.
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, the value is as calculated for 
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 and applying the MPR for SSSS as specified in Section 6.2.3D.
When UE is configured for simultaneous E-UTRA ProSe sidelink and E-UTRA uplink transmissions for inter-band E-UTRA ProSe / E-UTRA bands specified in Table 5.5D-2, the configured maximum output power PCMAX,c for the configured E-UTRA ProSe carrier is as specified in subclause 6.2.5D and PCMAX,c for the configured E-UTRA uplink carrier is as specified in subclause 6.2.5. The total UE configured maximum output power is specified as PCMAX and shall be set within the following bounds:

PCMAX_L ≤  PCMAX  ≤  PCMAX_H

For synchronous ProSe and uplink transmissions, PCMAX,L and PCMAX_H is set as specified in subclause 6.2.5A for inter-band uplink carrier aggregation. The parameters PEMAX,c, MPRc, A-MPRc, TProSe for ProSe carrier are set as specified in subclause 6.2.5D. 
For asynchronous ProSe and uplink transmissions, the carrier configured for uplink transmission is taken as the reference. If subframe p and subframe q are the subframe pair (p,q) for the uplink and ProSe carriers, respectively, then

1. if uplink carrier leads, the (p,q) and (p,q-1) pairs are considered for PCMAX definition i.e. for deriving the values of PCMAX_L   and PCMAX_H
2. if ProSe carrier leads, the (p,q) and (p,q+1) pairs are considered for PCMAX definition i.e. for deriving the values of PCMAX_L   and PCMAX_H
For the reference subframe p duration when uplink carrier leads:

PCMAX_L   = MIN {PCMAX_L   (p,q-1) , PCMAX_L  (p,q)}

PCMAX_H  = MAX {PCMAX_H   (p,q-1) , PCMAX_H  (p,q)}

For the reference subframe p duration when ProSe carrier leads:
PCMAX_L   = MIN {PCMAX_L   (p,q) , PCMAX_L  (p,q+1)}

PCMAX_H  = MAX {PCMAX_H   (p,q) , PCMAX_H  (p,q+1)}

where PCMAX_L   and PCMAX_H for each overlapping pairs of subframes (p,q) , (p, q+1) , (p, q-1) are as specified in subclause 6.2.5A for inter-band uplink carrier aggregation. The parameters PEMAX,c, MPRc, A-MPRc, TProSe for ProSe carrier are set as specified in subclause 6.2.5D.

For synchronous and asynchronous ProSe and uplink transmissions, the bounds on the measured maximum output power PUMAX over all configured ProSe and uplink carriers is as specified in subclause 6.2.5A for inter-band uplink carrier aggregation.


4. Conclusions

In this contribution, the following proposals on the remaining general aspects and tx requirements for eD2D RF.

(General Aspects)

Observation 1: In Rel-12, RAN4 D2D requirements for in-coverage operation were restricted to the case when D2D is on PCell and the UE is configured with only PCell.

Proposal 1: Update TS36.101 to include the additional operating scenarios supported for Rel-13 eD2D in RAN4 (i.e. multicarrier discovery and communications, and inter-frequency discovery), as proposed in Table 1.

(Tx requirements)

Proposal 2: Extend the configured transmitted power for ProSe (Pcmax) described in Table 2 for simultaneous D2D-WAN transmissions.
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