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1.	Introduction 
We share our views on per-TCI state EIRP aspects identified in the last WF [2].
1. MPRf,c,k/A-MPRf,c,k
2. P-MPRf,c,k-
3.  PUMAXf,c,k
4. New signalling 
5. Testability
2.	Discussion
2.1	Background
As a simplifying convention, a UE performing STxMP can be considered as ‘2 UEs in a black box’ that only need to know of each other’s existence when either the cumulative TRP approaches the regulatory limit, or if the EIRP in any direction approaches the regulatory limit.
2.2	per TCI state MPR/A-MPR
In a previous contribution [1], we established that the per TCI-state backoff can largely mirror legacy single CC MPRs, provided a certain minimum MPR was guaranteed to allow for compliance with regulatory TRP limit. It is useful to recognize that for this feature, no Tx diversity across panels is possible during UL. Consequently,  EIRP increase due to overlap of beams associated with different TCI-states of STxMP would not be any worse than the increase in TRP due to both transmissions.
Observation 1: Since no TxD is expected across panels for the Rel-18 STxMP feature the MPR allowance designed to enable the UE to not exceed its per-UE TRP limit also ensures that UE does not exceed the per-UE EIRP limit.
We have also showed why it is not physical to grant a flat 3 dB increase over single CC MPR for per TCI-state MPR [1]:
	Observation 4: The per TCI-state MPR ‘MPRf,c,k’ formulated as MAX(MPRsingleCC, 3 dB) would allow the UE to comply with emissions as well as transmit signal quality requirements for STxMP while keeping per UE regulation compliant. A similar formulation is applicable to A-MPR.
Proposal 1: Define per TCI-state MPR ‘MPRf,c,k’ as MAX(MPRsingleCC, 3 dB). A-MPR to be treated similarly.



The MPR formulation consistent with the problem is captured below:
Proposal 1: For mDCI, the allowed back-off per TCI-state is : MAX(X, MPRf,c,k, A- MPRf,c,k), X = 10*log10(number of UL TCI-states indicated for [STxMP]) dB in lower bound. X is 3 dB for the 2 TCI-state UL case.
2.3	per TCI state P-MPR
MPR exposure is a local phenomenon – so exposure levels accrued by the user can differ across panels. It is therefore not meaningful to impose the same P-MPR for all TCI states involved in STxMP. The previously proposed formulation for configured power for STxMP defines a per TCI-state P-MPR for this reason and it remains the preferred approach. P-MPR taken for regulatory compliance is a UE implementation choice, and this would carry over to each TCI state.
Proposal 2: P-MPR is defined per TCI state for STxMP and its value continues to be a UE implementation choice depending on operational conditions.
2.4	per TCI-state EIRP
Having established a per-panel (‘per TCI-state’) Pcmax [4], it is necessary to establish a measurable equivalent  EIRP parameter ‘Pumax’ that is also per TCI-state to support other UE RF STxMP requirements. 
Observation 2: Per TCI-state EIRP is central to support a per-TCI state PCmax formulation.
While the per-TCI state EIRP cannot rely on legacy methods for power meter measurement, this is not an insurmountable physical problem for TE. Note that transmit signal quality requirements already require layer separation of the UL signal via demodulation. A per-layer power measurement represents just more post-processing of layer-separated and equalized data, along with equalization coefficients. The severity of the test issue is better deferred to the TE vendor community’s judgment. One should also note that if per layer measurement was not possible, gNBs would not work for UL MIMO.
Observation 3:  Per TCI-state EIRP measurement does not present a testability issue because it is equivalent to determining per-layer power. Per-layer separation is not a new concept for FR2.
Proposal 3: From the perspective of specifying STxMP operation in the core requirement, no special feasibility work to confirm per-layer UL power level measurement ability is necessary.
2.4	Whether to define an EIRP backoff signaling due to beam overlap 
If there is prospect of cross panel spatial combining in the future (i.e Tx diversity across panels), an MPR to safeguard TRP alone will not suffice to sufficiently limit EIRP to safe limits. In this case it is better to treat the situation with a revised MPR that is applicable for all UEs rather than some signaling for overlap. It is not clear why signaling is necessary – PHR carries real time head room info and MPR provides backoff allowance. These aspects are similar to legacy operation. Moreover, ‘overlap’ may be useful as a concept, but it does not lend itself to establishing a hard criterion. At this time careful definition of MPR (and A-MPR) suffices for STxMP operation.
Proposal 4: No new ‘overlap’ signaling is introduced for specifying STxMP operation.



3. 	Conclusions
Observation 1: Since no TxD is expected across panels for the Rel-18 STxMP feature the MPR allowance designed to enable the UE to not exceed its per-UE TRP limit also ensures that UE does not exceed the per-UE EIRP limit.
Proposal 1: For mDCI, the allowed back-off per TCI-state is : MAX(X, MPRf,c,k, A- MPRf,c,k), X = 10*log10(number of UL TCI-states indicated for [STxMP]) dB in lower bound. X is 3 dB for the 2 TCI-state UL case.
Proposal 2: P-MPR is defined per TCI state for STxMP and its value continues to be a UE implementation choice depending on operational conditions.
Observation 2: Per TCI-state EIRP is central to support a per-TCI state PCmax formulation.
Observation 3:  Per TCI-state EIRP measurement does not present a testability issue because it is equivalent to determining per-layer power. Per-layer separation is not a new concept for FR2.
Proposal 3: From the perspective of specifying STxMP operation in the core requirement, no special feasibility work to confirm per-layer UL power level measurement ability is necessary.
Proposal 4: No new ‘overlap’ signaling is introduced for specifying STxMP operation.
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