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[Internal Notes, removed in latest version: we do not treat the Lower bound tolerance for maximum output power and the time mask issue for Tx. Then the outcome will be -3dB lower tolerance for Max Output Power. The time mask I think HW and LGE can handle it. For Rx we do not treat the ΔRib,c, I believe that if there is no information, the implicit assumption is that ΔRib,c = 0. Please LMK if you have any concern.]
1
Introduction
In this contribution we discuss the remaining issues in RF specification for V2X interband operation identified in the tele conference call the 11th Jan 2017. The topics discussed here include:

1. Tx Requirements:

a. Configured Transmit Power specification

b. Definition of Minimum and OFF power for V2X/WAN interband operation.
2. Rx Requirements:

a. Test setting for REFSENS
2 Tx Requirements Discussion

2.1Configured Transmit Power specification
Similar to ProSe/E-UTRA interband operation, the UE should be allowed to set PCMAX,c,E-UTRA and PCMAX,c,V2X for the configured E-UTRA uplink carrier and the configured V2X carrier, respectively, and its total configured maximum output power PCMAX,c. PCMAX,c,E-UTRA should be set according to LTE E-UTRA specification and PCMAX,c,V2X should be set according to V2X single carrier operation (this is discussed in more detailed in our companion contribution).
The purpose of the total configured transmit power is to handle the case where V2X and E-UTRA transmission overlap. In this case Dual Connectitivity Configured Transmit Power can be used as the staring point. Then we need to add conditions to handle different priority order between V2X SL transmission and E-UTRA uplink transmission.
With this rationale in mind, we propose the following wording for the specification in Section 5.2.5G of TS36.101

Table 2.1-1: Text Proposal for Configured Transmit Power Specification
 
2.2 Definition of Minimum and OFF power for V2X/WAN interband operation.

The problem here mostly concerns witrh how to determine when a UE is considered to be OFF when it is configured for interband V2X / E-UTRA operation. For ProSe, during measurement gaps and transmission/reception gaps for ProSe, the UE is not considered to be OFF. For V2X, there will be no transmission/reception gaps. Thus, the UE is not considered OFF during measurement gaps. 
We propose the following text for minimum output power and transmission OFF power requirement.

Table 2.2-1: Text Proposal for Minimum Output Power
Table 2.2-1: Text Proposal for Transmit OFF Power
3 Rx Requirements Discussion

3.1 Test setting for REFSENS

For ProSe, when UE is configured for E-UTRA ProSe reception on SCC or a non-serving carrier concurrent with E-UTRA uplink for inter-band E-UTRA ProSe / E-UTRA bands, the requirement include: 1)Refsens level for ProSe when E-UTRA UL and DL are active and 2)Refsens level for E-UTRA when receiving ProSe in SCC. 1) is covered in Section 7.3.1D in TS 36.101 and 2) is covered by the application note in Section 4.3A in TS36.101. 
In particular, the application note state that: “A terminal that supports simultaneous E-UTRA ProSe sidelink transmissions and E-UTRA uplink transmissions for the inter-band E-UTRA ProSe/E-UTRA bands specified in Table 5.5D-2, shall meet the minimum requirements for the corresponding inter-band UL CA configuration (suffix A), unless otherwise specified. For transmitter characteristics specified in clause 6, the terminal is required to meet the conformance tests for the corresponding inter-band UL CA configuration and is not required to be retested with simultaneous E-UTRA ProSe sidelink and E-UTRA uplink transmissions.”

For V2X, since the iter-band UL CA band combination corresponding to V2X band combinations are not defined, noth 1) and 2) has to be covered in Section 7.3.1G. Thus, we propose the following text for 7.3.1
Table 3.1-1: Text Proposal for REFSENS test setting.
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4 Conclusion
Proposal 1: For V2X interband multiple carrier operation, RAN4 to adopt the text proposed in

1. Table 2.1-1 for Configured Transmit Power Specification.
2. Table 2.2-1 for Minimum Output Power Specification.
3. Table 2.2-2 for Transmit OFF Power Specification.
4. Table 3.1-1 for REFSENS test setting.
When a UE is configured for simultaneous V2X sidelink and E-UTRA uplink transmissions for inter-band V2X / E-UTRA bands specified in Table 5.5G-2, the UE is allowed to set its configured maximum output power PCMAX,c,E-UTRA and PCMAX,c,V2X for the configured E-UTRA uplink carrier and the configured V2X carrier, respectively, and its total configured maximum output power PCMAX,c.


The configured maximum output power PCMAX c,E-UTRA(p) in subframe p for the configured E-UTRA uplink carrier shall be set within the bounds:


PCMAX_L,c,E-UTRA (p) ≤  PCMAX,c,E-UTRA (p) ≤  PCMAX_H,c,E-UTRA (p)


where PCMAX_L,c,E-UTRA and PCMAX_H,c,E-UTRA are the limits for a serving cell c as specified in subclause 6.2.5.








The configured maximum output power PCMAX c,V2X (q) in subframe q for the configured V2X carrier shall be set within the bounds:


PCMAX,c,V2X (q) ≤  PCMAX_H,c,V2X (q)


where PCMAX_H,c,V2X is the limit as specified in subclause 6.2.5G. 


The total UE configured maximum output power PCMAX (p,q) in a subframe p of an E-UTRA uplink carrier and a subframe q of a V2X sidelink that overlap in time shall be set within the following bounds for synchronous and asynchronous operation unless stated otherwise:


PCMAX_L (p,q) ≤  PCMAX (p,q)  ≤  PCMAX_H (p,q)


with


PCMAX_L (p,q) =  PCMAX_L,c,E-UTRA (p)


if E-UTRA uplink transmission has higher priority than V2X transmission according to [reference to RAN1 spec] and


PCMAX_L (p,q) =  PCMAX_L,c,V2X (p)


if V2X transmission has higher priority than E-UTRA uplink transmission according to [reference to RAN1 spec]


PCMAX_H (p,q) = MIN {10 log10 [pCMAX_H,c,E-UTRA (p) + pCMAX_H,c,V2X(q)], PPowerClass}


where pCMAX_H,c,V2X and pCMAX_H,c,E-UTRA are the limits PCMAX_H,c,V2X (q) and PCMAX_H,c,E-UTRA (p) expressed in linear scale.


The measured total maximum output power PUMAX over both the E-UTRA uplink and V2X carriers is


PUMAX = 10 log10 [pUMAX,c,E-UTRA + pUMAX,c,V2X],


where pUMAX,c,E-UTRA  denotes the measured output power of serving cell c for the configured E-UTRA uplink carrier, and pUMAX,c,ProSe denotes the measured output power for the configured V2X carrier expressed in linear scale. 


When a UE is configured for synchronous ProSe and uplink transmissions, 


PCMAX_L(p, q)   –  TLOW (PCMAX_L(p, q))  ≤  PUMAX  ≤  PCMAX_H(p, q)  + THIGH (PCMAX_H(p, q))


where PCMAX_L (p,q) and PCMAX_H (p,q) are the limits for the pair (p,q) and with the tolerances TLOW(PCMAX) and THIGH(PCMAX) for applicable values of PCMAX specified in Table 6.2.5C-1. PCMAX_L may be modified for any overlapping portion of subframes (p, q) and (p +1, q+1).


When a UE is configured for asynchronous V2X and uplink transmissions. If subframe p for the E-UTRA uplink carrier and subframe q for the V2X carrier overlap in time and


if E-UTRA uplink transmission has higher priority than V2X transmission according to [reference to RAN1 spec]


if uplink carrier leads in time over q, then p is the reference subframe and, the (p,q) and (p,q-1) pairs are considered for determining the PCMAX tolerance


if ProSe carrier leads in time over p, then p is the reference subframe and, the (p,q) and (p,q+1) pairs are considered for determining the PCMAX tolerance


if E-UTRA uplink transmission has higher priority than V2X transmission according to [reference to RAN1 spec]


if uplink carrier leads in time over q, then q is the reference subframe and, the (p,q) and (p+1,q) pairs are considered for determining the PCMAX tolerance


if ProSe carrier leads in time over p, then q is the reference subframe and, the (p,q) and (p-1,q) pairs are considered for determining the PCMAX tolerance








For the reference subframe p duration when uplink carrier leads:


P'CMAX_L   = PCMAX_L,c,E-UTRA (p)


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


For the reference subframe p duration when V2X carrier leads:


P'CMAX_L   = PCMAX_L,c,E-UTRA (p)


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


For the reference subframe q duration when uplink carrier leads:


P'CMAX_L   = PCMAX_L,c,V2X (q)


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


For the reference subframe q duration when V2X carrier leads:


P'CMAX_L   = PCMAX_L,c,V2X (q)


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


where PCMAX_L,c,E-UTRA (p), PCMAX_L,c, V2X (q) and PCMAX_H are the applicable limits for each overlapping subframe pairs (p,q) , (p, q+1) , (p, q-1), (p-1,q), (p+1,q). The measured total configured maximum output power PUMAX shall be within the following bounds:


P’CMAX_L   –  TLOW (P’CMAX_L)  ≤  PUMAX  ≤  P’CMAX_H + THIGH (P’CMAX_H)


with the tolerances TLOW(PCMAX) and THIGH(PCMAX) for applicable values of PCMAX specified in Table 6.2.5C-1.








When UE is configured for simultaneous V2X sidelink and E-UTRA uplink transmissions for inter-band V2X / E-UTRA bands specified in Table 5.5G-2, the requirements in subclause 6.3.2A apply as specified for the corresponding inter-band aggregation with uplink assigned to two bands.








When UE is configured for simultaneous V2X sidelink and E-UTRA uplink transmissions for inter-band V2X / E-UTRA bands specified in Table 5.5G-2, transmit OFF power is defined as the mean power per component carrier when the transmitter is OFF on all component carriers. During measurement gaps, the UE is not considered to be OFF. Transmit OFF power requirement as specified in subclause 6.3.3 apply per carrier





When UE is configured for V2X reception on V2X carrier concurrent with E-UTRA uplink for inter-band V2X / E-UTRA bands specified in Table 5.5G-2, V2X throughput shall be ≥ 95% of the maximum throughput of the reference measurement channels as specified in Annexes A.x.x with parameters specified in Table 7.3.1G-1. The reference sensitivity is defined to be met with E-UTRA uplink assigned to one band (that differs from the V2X operating band) and all E-UTRA downlink carriers active. The E-UTRA uplink resource blocks shall be located as close as possible to V2X operating band but confined within the transmission bandwidth configuration for the channel bandwidth (Table 5.6-1). The uplink configuration for the E-UTRA operating band is specified in Table 7.3.1G-2.


NOTE:	The E-UTRA uplink channel bandwidth and transmission bandwidth specified in this Table 7.3.1G-2 are intended for conformance tests and does not restrict the operating conditions of the network.


Table 7.3.1G-2: Uplink configuration for V2X band �


Inter-band V2X/E-UTRA configuration�
E-UTRA UL band / Channel BW / NRB / Duplex mode�
�
V2X band�
E-UTRA UL band�
Channel Bandwidth (MHz)�
NRB �
Duplex Mode�
�
�
�
5�
10�
15�
20�
�
�
�
47�
3�
�
�
�
�
25�
FDD�
�
47�
7�
�
�
�
�
25�
FDD�
�
47�
8�
�
�
�
�
25�
FDD�
�
47�
39�
�
�
�
�
25�
TDD�
�
47�
41�
�
�
�
�
�
TDD�
�
NOTE 1:	For E-UTRA ProSe reception on SCC, the channel bandwith of the E-UTRA downlink SCC is set same as the ProSe channel bandwidth for which reference sensitivity is being measured.�
�



 When UE is configured for V2X reception on V2X carrier concurrent with E-UTRA uplink for inter-band V2X / E-UTRA bands specified in Table 5.5G-2, E-UTRA band the throughput shall be ≥ 95% of the maximum throughput of the reference measurement channels as specified in Annexes A.2.2, A.2.3 and A.3.2 (with one sided dynamic OCNG Pattern OP.1 FDD/TDD for the DL-signal as described in Annex A.5.1.1/A.5.2.1) with parameters specified in Table 7.3.1-1, Table 7.3.1-1a and Table 7.3.1-2. The reference sensitivity is defined to be met with V2X SL carrier active. The UE shall meet the requirements specified in subclause 7.3.1.











