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<<Unchanged sections skipped>>
[bookmark: _Toc21343237][bookmark: _Toc29770203][bookmark: _Toc29799702][bookmark: _Toc61367931][bookmark: _Toc61373314][bookmark: _Toc68231264][bookmark: _Toc69084677][bookmark: _Toc75467690][bookmark: _Toc76509712][bookmark: _Toc76718702][bookmark: _Toc83581050][bookmark: _Toc84405559][bookmark: _Toc84414168]Annex I (normative): ModifiedMPR-Behaviour
[bookmark: _Toc21345705][bookmark: _Toc29806554][bookmark: _Toc61367932][bookmark: _Toc61373315][bookmark: _Toc68231265][bookmark: _Toc69084678][bookmark: _Toc75467691][bookmark: _Toc76509713][bookmark: _Toc76718703][bookmark: _Toc83581051][bookmark: _Toc84405560][bookmark: _Toc84414169]I.1	Indication of modified MPR behaviour
This annex contains the definitions of the bits in the field modifiedMPR-Behavior indicated per supported NR band in the IE RF-Parameters [6] by a UE supporting an MPR or A-MPR modified in a given version of this specification. A modified MPR or A-MPR behaviour can apply to a supported NR band in stand-alone operation (including CA and NN-DC operation) or in non-standalone operation with the said NR band as part of an EN-DC or NE-DC band combination.
NOTE 1:	In the present release, the modifiedMPR-Behavior is indicated [6] by an 8-bit bitmap per supported NR band.
Table I.1-1: Definitions of the bits in the field modifiedMPR-Behavior
	NR Band
	Index of field
(bit number)
	Definition
(description of the supported functionality if indicator set to one)
	Notes

	n30
	0 (leftmost bit)
	Requirements for network signalling value NS_21 as defined in Clause 6.5.2.3.y of 38.101-1 v17.6.0 and A-MPR as defined in Clause 6.2.3.14 of 38.101-1 v17.6.0.
	This bit shall be set to 1 by a UE supporting the Rel-17 version of the specification.
If the bit is not set, then requirements for NS_21 as defined in Clause 6.5.2.3.3 of 38.101-1 v16.11.0 and A-MPR as defined in Clause 6.2.3.14 of 38.101-1 v16.11.0 apply.

	n41
	0 (leftmost bit)
	EN-DC contiguous intraband MPR as defined in clause 6.2B.2.1 of 38.101-3 v15.5.0
	- This bit shall be set to 1 by a UE supporting DC_(n)41AA UE EN-DC 

	
	1
	EN-DC non-contiguous intraband MPR as defined in clause 6.2B.2.2 of 38.101-3 v15.5.0
	- This bit shall be set to 1 by a UE supporting DC_41A_n41A EN-DC 

	
	2
	EN-DC contiguous and non-contiguous intraband MPR and A-MPR as defined in 38.101-3 v16.4.0. If this bit is not set the UE uses Rel-15 MPR or A-MPR for EN-DC contiguous and non-contiguous intraband MPR and A-MPR 
	-This bit may be set to 1 by a UE supporting DC_(n)41AA or DC_41A_n41A EN-DC 

	
	3
	PC 1.5 MPR as defined in Table 6.2D.2.3-3
	This bit may be set to 1 by a UE of any release supporting power class 1.5. This bit is intended to be set by larger form factor FWA devices. If the bit is not set for a Rel-17 and later UE, PC 1.5 MPR as defined in Table 6.2D.2.3-2 applies. If the bit is not set for a Rel-16 and earlier UE, MPR in Table 6.2.2-4 of 38.101-1 v16.5.0 applies.

	n71
	0 (leftmost bit)
	EN-DC contiguous intraband MPR as defined in clause 6.2B.2.1 of 38.101-3 v15.5.0
	- This bit shall be set to 1 by a UE supporting DC_(n)71AA UE EN-DC 

	n77
	0 (leftmost bit)
	PC 1.5 MPR as defined in Table 6.2D.2.3-3
	This bit may be set to 1 by a UE of any release supporting power class 1.5. This bit is intended to be set by larger form factor FWA devices. If the bit is not set for a Rel-17 and later UE, PC 1.5 MPR as defined in Table 6.2D.2-2.3-2 applies. If the bit is not set for a Rel-16 and earlier UE, MPR in Table 6.2.2-4 of 38.101-1 v16.5.0 applies.

	n78
	0 (leftmost bit)
	PC 1.5 MPR as defined in Table 6.2D.2.3-3
	This bit may be set to 1 by a UE of any release supporting power class 1.5. This bit is intended to be set by larger form factor FWA devices. If the bit is not set for a Rel-17 and later UE, PC 1.5 MPR as defined in Table 6.2D.2.3-2. If the bit is not set for a Rel-16 and earlier UE, MPR in Table 6.2.2-4 of 38.101-1 v16.5.0 applies.

	n79
	0 (leftmost bit)
	PC 1.5 MPR as defined in Table 6.2D.2.3-3
	This bit may be set to 1 by a UE of any release supporting power class 1.5. This bit is intended to be set by larger form factor FWA devices. If the bit is not set for a Rel-17 and later UE, PC 1.5 MPR as defined in Table 6.2D.2.3-2 applies. If the bit is not set for a Rel-16 and earlier UE, MPR in Table 6.2.2-4 of 38.101-1 v16.5.0 applies.



Annex J (normative):
Difference of relative phase and power errors

J.0	General
This annex gives further information needed for understanding and implementing 6.4D.4. The following terms should be understood as follows:
· Relative phase error: refers to the phase difference between signals at different antenna connectors, which should be ideally 0. It should be understood as for a slot i.e. (slot) relative phase. It is calculated based on DMRS symbols of that slot or on SRS symbols.
· Difference of relative phase error: refers to the difference between the relative phase error determined per slot and the relative phase error determined based on the SRS transmitted.
J.1	Measurement Point
Figure J.1-1 shows the measurement point for the difference of relative phase and power errors.


Figure J.1-1 - Measurement point for difference of relative phase/power error for UL coherent MIMO


J.2	Relative Phase Error Measurement
Here are listed the different aspects that may lead to different interpretations.
J.2.1. Symbols and subcarriers used
Phase error is determined based on DMRS REs (DMRS mapping type A with 3 DMRS symbols per slot, the REs corresponding to the odd subcarriers and DMRS symbols are non-allocated for data or DMRS.) and SRS REs (with 4 SRS symbols in the SRS slot, same SRS resource mapping is used for non-codebook-based and codebook-based precoding). 
For the DMRS and SRS to occupy identical SCs and maximimize their frequency density, DMRS configuration type 1 and SRS comb2 configuration are used.
UL RMC described in Annex A.2 is used.
J.2.2. CFO (carrier frequency offset) correction
The TE performs a CFO correction on a slot-by-slot basis using a common frequency correction at the two uplink antenna connectors.
J.2.3. Steps of the measurement method
Below are detailed the steps necessary to obtain the maximum difference of relative phase error during the 20ms time window.
1. Determination for each subcarrier and at each antenna, the SRS relative phase error based on the last SRS transmitted on Ant1 and Ant2, that relative phase error serves as a reference for the calculation of the difference of relative phase error for each slot inside the 20 ms time window.
· The output is the “SRS relative phase error” vector for the last SRS transmitted: .
2. Calculation for the last SRS transmitted, for each RB of the SRS relative phase errors based on the arithmetic mean of the subcarrier SRS relative phase errors determined in previous step.
· The output is the “SRS relative phase error” vector for the last SRS transmitted: .
3. CFO correction on slot-by-slot basis using a common frequency correction for both antenna outputs. 
4. Determination for each subcarrier and at each antenna, the phase over the slot being analyzed. The phase is extracted from the channel estimate derived from the 3 DMRS symbols of the slot using the LSE technique. 
· The output is one vector of dimension  for each antenna.
5. Calculation for a slot for each subcarrier of the relative phase error (difference between the vectors determined in the previous step). 
· The output is subcarrier relative phase errors of a slot: .
6. Calculation for a slot, for each RB of the relative phase errors based on the arithmetic mean of the subcarrier relative phase errors determined in previous step. 
· The output is a “slot relative phase error” vector for a slot:.
7. Calculation for a slot of the difference of relative phase errors based on the “SRS relative phase error” (reference) determined in step 2 and the “slot relative phase error” determined in previous step.
· The output is a “difference of relative phase error” vector for a slot:.
8. Calculation for a slot of the arithmetic mean value of the “difference of relative phase error” vector determined in previous step, this value corresponds to an RB.
· The output is a “difference of relative phase error” value for a slot: 
9. Perform for each slot of the 20ms time window, steps 3 to 8.
· The output is a “difference of relative phase error” vector: .
10. Calculation of the maximum value of the “difference of relative phase error”.
· The output is the “difference of relative phase error” that should be verified as complying with the 40° maximum allowable difference of relative phase error requirement: .

Annex J K (informative): Change history
<<End of change>>
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