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Introduction
MPR requirements for intra-band con-current operation have been discussed for several meetings. The configured output power is closely related to the applicable MPR/A-MPR requirements. 
This contribution provides consideration for Pcmax requirement for intra-band con-current operation.
Discussion
Operation scenarios
In TR 38.785, there are several operation scenarios are considered for intra-band con-current operation in TDD licensed band n79, i.e. TDM operation, contiguous FDM operation and non-contiguous FDM operation. 
Table 5.2.3.1-1: Intra-band V2X operating bands with TDM operation
	NR Uu-NR V2X Band Combination
	NR Uu  or NR V2X Band
	Interface

	V2X_n79_n791
	n79
	Uu

	
	n79
	PC5

	NOTE 1:	Only single switched sidelink or NR uplink/downlink is supported.



Table 5.2.4.1-1: NR Uu-NR V2X configurations and bandwidth combination sets for intra-band contiguous V2X UE 
	V2X configuration
	V2X transmisison band
	Channel bandwidths for Uu carrier (MHz)
	Channel bandwidths for SL carrier (MHz)
	Maximum aggregated 
bandwidth (MHz)
	Bandwidth combination set

	V2X_n79AA
	NR band n79
	40, 50, 60, 80, 100
	10,20,30,40
	140
	0



Table 5.2.5.1-1: NR Uu-NR V2X configurations and bandwidth combination sets for intra-band non-contiguous V2X UE
	V2X configuration
	V2X transmisison band
	Channel bandwidths for Uu carrier (MHz)
	Channel bandwidths for NR carrier (MHz)
	Maximum aggregated 
bandwidth (MHz)
	Bandwidth combination set

	V2X_n79A-n79A
	NR band n79
	40, 50, 60, 80, 100
	10,20,30,40
	140
	0



The categorization is to facilitate the discussion in RAN4, however, the terms of TDM and FDM operation are not used in RAN1 specification. The problem is whether RAN1/RAN2 spec supports these kinds of categorization. A UE supporting sildelink operation can be configured by higher layers with one or more sidelink resource pools. A sidelink resource pool can be associated with either sidelink resource allocation mode 1 or sidelink resource allocation mode 2. For both mode 1 and mode 2, in coverage scenario, the resource allocated to Uu and SL can be dynamically changed. For some slots, there is no overlapping Uu and SL transmission, this case can also be considered as TDM operation. UE may not be able to adapt to the fast changing resource allocation for intra-band con-current operation. Therefore, the specified configured output power requirement should be applicable for both TDM and FDM operation. 
Observation 1: From the RAN1 specification, it is observed that there are no clear indication of the TDM or FDM operation from resource allocation perspective.
Configured output power 
Spec to be considered for configured output power
There was a draft CR in last meeting for the intra-band con-current configured power requirement [1]. The proposed changes are for TS 38.101-3 clause 6.2E.4.1, i.e.
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For intra-band V2X operating UE, each UE configured output power specified in clause 6.2.5G [4] and in clause 6.2E.4 [2] apply, respectively.


Firstly, the intra-band con-current operation scenario discussed in Rel-17 is for n79 only, which is for NR Uu and NR SL, thus the requirements should be considered in TS 38.101-1. Secondly, the requirements in 6.2E.4.1 are specified in Rel-16, which is for ITS band only. As discussed in section 2.1, since there is no explicit indication in RAN1 for TDM or FDM operation, the requirements should cover both TDM and FDM operation generally.
Observation 2: The clause for intra-band V2X in TS 38.101-3 is for ITS band only.
Observation 3: Intra-band con-current operation requirements for NR TDD licensed band should be defined in TS 38.101-1. Requirement of configured transmitted power for V2X con-current operation in TS 38.101-1 now is for inter-band operation. 
Reference for specifying the requirement
If we look at the requirements for LTE-V2X, for intra-band contiguous operation, the requirements are specified as below:
	For intra-band contiguous multi-carrier operation, MPRc = MPR and A-MPRc = A-MPR with MPR and A-MPR specified in subclause 6.2.3G and subclause 6.2.4G respectively. There is one power management term for the UE, denoted P-MPR, and P-MPR c = P-MPR. PCMAX,c  is calculated under the assumption that the transmit power is increased by the same amount in dB on all component carriers.


Noted that the total MPR/A-MPR are utilized instead the power backoff requirement specified for single carrier. 
In addition, for NR intra-band CA, we see the MPR/A-MPR requirements are specified in the similar manner, i.e. utilize the total power backoff instead that for single carrier. 
	For uplink intra-band contiguous and non-contiguous carrier aggregation, MPRc = MPR and A-MPRc = A-MPR with MPR and A-MPR specified in subclause 6.2.3A and subclause 6.2.4A respectively. There is one power management term for the UE, denoted P-MPR, and P-MPR c = P-MPR. PCMAX,c  is calculated under the assumption that the transmit power is increased by the same amount in dB on all component carriers.


It is noted that for intra-band CA, there could be the case that SCell is configured by not activated. But for simplicity, the requirements do not differentiate the cases, but still use the total power back off, i.e. MPR and A-MPR. 
For NR V2X, the basic principle specifying the configured output power for LTE-V and NR intra-band CA can be considered. 
Observation 4: For intra-band LTE-V and NR CA, total power backoff for simultaneous transmission should be reflected in the configured output power requirement. 
Cases for NR-V2X intra-band con-current operation
Intra-band con-current operation contains both Uu and SL, which occurs for in coverage scenario. A sidelink resource pool can be associated with either sidelink resource allocation mode 1 or sidelink resource allocation mode 2. 
For mode 1, even the SL resource is allocated in resource pool, the specific resource used in the resource pool should be indicated via Uu, con-current operation only happens for UE in RRC_CONNECTED state. Similar to intra-band UL CA, the configured output power based on total power backoff can be defined for simultaneous UL and SL transmission. However, to better utilize the UE output power, for the case that Uu and SL transmission are not overlapped in time, the configured output power PCMAX,c specified for Uu and SL transmission respectively can be applied. 
For mode 2, when UE is in in RRC_CONNECTED state, similar to mode 1, the configured output power can also be applied for cases where UL and SL transmission are overlapped or non-overlapped, which depends on the condition whether the timing info for SL transmission before UL transmission is available, as preparation procedure time for SL transmission could be much longer than that for Uu according to the RAN1 specification. 
Since the resource for SL mode 2 is preconfigured in the resource pool, for cases the UE in the RRC_INACTIVE state and RRC_IDLE state, the applicable requirements could be different. As discussed in last RAN4 meeting for the reply LS for SDT, at least for SDT, UL transmission can be supported even in RRC_INACTIVE state, thus the requirements should also consider possible simultaneous transmission in this case. While for UE is in RRC_IDLE state, the case would be relatively simple, and only SL transmission based on preconfigured resource is considered.
Proposal 1: It is proposed that the configured output power requirement for NR-V2X intra-band con-current operation should cover different cases in both SL mode 1 and mode 2 for in coverage scenario.
Conclusion
This contribution provides further consideration on Pcmax requirement for NR V2X intra-band con-current operation. As there is no explicit TDM or FDM operation defined in RAN1 spec, the requirement should consider all possible resource allocation cases in SL mode 1 and mode 2. Requirements for intra-band LTE-V and intra-band NR CA can be reference for deriving the configured output power for overlapped UL and SL transmission, for non-overlapping transmission, Pcmax per Uu or SL should be considered additionally. 
Observation 1: From the RAN1 specification, it is observed that there are no clear indication of the TDM or FDM operation from resource allocation perspective.
Observation 2: The clause for intra-band V2X in TS 38.101-3 is for ITS band only.
Observation 3: Intra-band con-current operation requirements for NR TDD licensed band should be defined in TS 38.101-1. Requirement of configured transmitted power for V2X con-current operation in TS 38.101-1 now is for inter-band operation. 
Observation 4: For intra-band LTE-V and NR CA, total power backoff for simultaneous transmission should be reflected in the configured output power requirement. 
Proposal 1: It is proposed that the configured output power requirement for NR-V2X intra-band con-current operation should cover different cases in both SL mode 1 and mode 2 for in coverage scenario.
A CR for configured transmitter power for NR V2X intra-band con-current is provide in [].
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