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1. Introduction
 In this contribution, we discuss the remaining issues for STxMP.
2. Discussion
2.1 PTRS
No agreement and specification change has been made on PTRS power boosting in STxMP SDM PUSH transmission. However, some clarification is needed. In case of STxMP SDM PUSCH transmission, it is not clear how UE assumes Qp and number of scheduled layers and coherent type to determine PUSCH to PT-RS power ratio according to Table 6.2.3.1-3 in TS 38.214 which is attached as follows.

Table 6.2.3.1-3: Factor related to PUSCH to PT-RS power ratio per layer per RE  other than 8TX PUSCH transmission
	
[bookmark: MCCQCTEMPBM_00000123]UL-PTRS-power / 
	
	
The number of PUSCH layers ( )

	
	1
	2
	3
	4

	
	All cases
	Full coherent
	Partial and non- coherent and non-codebook based
	Full coherent
	Partial and non- coherent and non-codebook based
	Full coherent
	Partial coherent
	Non-coherent and non-codebook based

	00
	0
	3
	3Qp-3
	4.77
	3Qp-3
	6
	3Qp
	3Qp-3

	01
	0
	3
	3
	4.77
	4.77
	6
	6
	6

	10
	Reserved

	11
	Reserved


An optimized way is to use per panel number of PUSCH layers and coherent type, considering the number of scheduled layers of each panel and coherent type of indicated precoder of each panel can be different. PUSCH to PTRS power ratio of a PTRS port should be determined according to the number of layers and coherent type of the panel which the PTRS port is associated with. Note that, this should be applicable to both cases when number of PTRS ports is 1 or 2. Although PTRS is associated with a layer selected from layers across both panels when number of PTRS port is one, for PTRS associated with one panel, power may not be borrowed from the layers of the other panel. For Qp, it  should be assumed as two when two PTRS ports are scheduled, because power can still be borrowed from the other PTRS port, and we feel it is better to clarify this in the specification. 
Proposal 1: 
· Adopt the following TP for TS 38.214.
	6.2.3.1	UE PT-RS transmission procedure when transform precoding is not enabled
*** Unchanged parts are omitted ***
When the UE is scheduled with Qp={1,2} PT-RS port(s) in uplink and the number of scheduled layers is ,
-	If the UE is configured with higher layer parameter ptrs-Power, the PUSCH to PT-RS power ratio per layer per RE  is given by , where  is shown in the Table 6.2.3.1-3 and Table 6.2.3.1-3A according to the higher layer parameter ptrs-Power, the PT-RS scaling factor  specified in clause 6.4.1.2.2.1 of [4, TS 38.211] is given by and also on the 'Precoding Information and Number of Layers' field in DCI.
-	The UE shall assume ptrs-Power in PTRS-UplinkConfig is set to state "00" in Table 6.2.3.1-3 if not configured or in case of non-codebook based PUSCH.
-	For partial coherent codebook for 8TX PUSCH transmission, Lx is the number of PUSCH layers in the antenna group which are precoded coherently with the PUSCH layer/DM-RS port that PT-RS port x is associated with, and Qp is the number of PT-RS ports scheduled to the UE.
-    When the higher layer parameter multipanelScheme is set to 'SDMScheme' and two SRS resource sets are configured in srs-ResourceSetToAddModList or srs-ResourceSetToAddModListDCI-0-2, and when codepoint "10"  of SRS Resource Set indicator is indicated, the number of PUSCH layers and coherent type is associated with the same SRS resource set as the PUSCH layer/DM-RS port the PT-RS port is associated with. Qp is the number of PT-RS ports associated with two resource sets.

Table 6.2.3.1-3: Factor related to PUSCH to PT-RS power ratio per layer per RE  other than 8TX PUSCH transmission
	
UL-PTRS-power / 
	
	
The number of PUSCH layers ( )

	
	1
	2
	3
	4

	
	All cases
	Full coherent
	Partial and non- coherent and non-codebook based
	Full coherent
	Partial and non- coherent and non-codebook based
	Full coherent
	Partial coherent
	Non-coherent and non-codebook based

	00
	0
	3
	3Qp-3
	4.77
	3Qp-3
	6
	3Qp
	3Qp-3

	01
	0
	3
	3
	4.77
	4.77
	6
	6
	6

	10
	Reserved

	11
	Reserved


*** Unchanged parts are omitted ***


Note that even if per panel PTRS power boosting is not supported, clarification and spec. change will be needed. If per panel PTRS power boosting is not supported, our interpretation on current specification is the number of scheduled layers and coherent type is across two panels. Thus, interpretation of coherent type needs to be clarified. For example, if the precoders indicated for two panels are full coherent, it cannot be assumed as full coherent to determine to the PUSCH to PTRS power ratio. How to assume the coherent type needs discussion.
2.2 Simultaneous transmission of SRS
Given that simultaneous PUSCH transmission can be performed by MP-UE in Rel-18, it is also beneficial to enable simultaneous SRS transmission from different panels. For CB/NCB SRS, two SRS resource sets can be configured and are corresponding to two panels. Thus, CB/NCB SRS from different SRS resource sets can be transmitted simultaneously.
Proposal 2:  
· Support simultaneous transmission of two CB/NCB SRS resources from different resource sets.
Proposal 3: 
· Adopt the following TP for TS 38.214.
	6.2.1	UE sounding procedure
*** Unchanged parts are omitted ***
The UE may be configured with one or more Sounding Reference Signal (SRS) resource sets as configured by the higher layer parameter SRS-ResourceSet or SRS-PosResourceSet. For each SRS resource set configured by SRS-ResourceSet, a UE may be configured with K ≥1 SRS resources (higher layer parameter SRS-Resource), where the maximum value of K is indicated by UE capability [13, 38.306]. When SRS resource set is configured with the higher layer parameter SRS-PosResourceSet, a UE may be configured with K ≥1 SRS resources (higher layer parameter SRS-PosResource), where the maximum value of K is 16. The SRS resource set applicability is configured by the higher layer parameter usage in SRS-ResourceSet. When the higher layer parameter usage is set to 'beamManagement', only one SRS resource in each of multiple SRS resource sets may be transmitted at a given time instant, but the SRS resources in different SRS resource sets with the same time domain behaviour in the same BWP may be transmitted simultaneously. When the higher layer parameter multipanelScheme is set to ‘SDMScheme’ or ‘SFNScheme’ and two SRS resource sets are configured in srs-ResourceSetToAddModList or srs-ResourceSetToAddModListDCI-0-2 with higher layer parameter usage in SRS-ResourceSet set to ‘codebook’ or ‘nonCodebook’, SRS resources in different SRS resource sets may be transmitted simultaneously.
*** Unchanged parts are omitted ***


3. Conclusion
In this contribution, we discussed remaining issues on simultaneous multi-panel transmission. Based on the discussion, we made following proposals.
Proposal 1: 
· Adopt the following TP for TS 38.214.
	6.2.3.1	UE PT-RS transmission procedure when transform precoding is not enabled
*** Unchanged parts are omitted ***
When the UE is scheduled with Qp={1,2} PT-RS port(s) in uplink and the number of scheduled layers is ,
-	If the UE is configured with higher layer parameter ptrs-Power, the PUSCH to PT-RS power ratio per layer per RE  is given by , where  is shown in the Table 6.2.3.1-3 and Table 6.2.3.1-3A according to the higher layer parameter ptrs-Power, the PT-RS scaling factor  specified in clause 6.4.1.2.2.1 of [4, TS 38.211] is given by and also on the 'Precoding Information and Number of Layers' field in DCI.
-	The UE shall assume ptrs-Power in PTRS-UplinkConfig is set to state "00" in Table 6.2.3.1-3 if not configured or in case of non-codebook based PUSCH.
-	For partial coherent codebook for 8TX PUSCH transmission, Lx is the number of PUSCH layers in the antenna group which are precoded coherently with the PUSCH layer/DM-RS port that PT-RS port x is associated with, and Qp is the number of PT-RS ports scheduled to the UE.
-    When the higher layer parameter multipanelScheme is set to 'SDMScheme' and two SRS resource sets are configured in srs-ResourceSetToAddModList or srs-ResourceSetToAddModListDCI-0-2, and when codepoint "10"  of SRS Resource Set indicator is indicated, the number of PUSCH layers and coherent type is associated with the same SRS resource set as the PUSCH layer/DM-RS port the PT-RS port is associated with. Qp is the number of PT-RS ports associated with two resource sets.

Table 6.2.3.1-3: Factor related to PUSCH to PT-RS power ratio per layer per RE  other than 8TX PUSCH transmission
	
UL-PTRS-power / 
	
	
The number of PUSCH layers ( )

	
	1
	2
	3
	4

	
	All cases
	Full coherent
	Partial and non- coherent and non-codebook based
	Full coherent
	Partial and non- coherent and non-codebook based
	Full coherent
	Partial coherent
	Non-coherent and non-codebook based

	00
	0
	3
	3Qp-3
	4.77
	3Qp-3
	6
	3Qp
	3Qp-3

	01
	0
	3
	3
	4.77
	4.77
	6
	6
	6

	10
	Reserved

	11
	Reserved


*** Unchanged parts are omitted ***


Proposal 2:  
· Support simultaneous transmission of two CB/NCB SRS resources from different resource sets.
Proposal 3: 
· Adopt the following TP for TS 38.214.
	6.2.1	UE sounding procedure
*** Unchanged parts are omitted ***
The UE may be configured with one or more Sounding Reference Signal (SRS) resource sets as configured by the higher layer parameter SRS-ResourceSet or SRS-PosResourceSet. For each SRS resource set configured by SRS-ResourceSet, a UE may be configured with K ≥1 SRS resources (higher layer parameter SRS-Resource), where the maximum value of K is indicated by UE capability [13, 38.306]. When SRS resource set is configured with the higher layer parameter SRS-PosResourceSet, a UE may be configured with K ≥1 SRS resources (higher layer parameter SRS-PosResource), where the maximum value of K is 16. The SRS resource set applicability is configured by the higher layer parameter usage in SRS-ResourceSet. When the higher layer parameter usage is set to 'beamManagement', only one SRS resource in each of multiple SRS resource sets may be transmitted at a given time instant, but the SRS resources in different SRS resource sets with the same time domain behaviour in the same BWP may be transmitted simultaneously. When the higher layer parameter multipanelScheme is set to ‘SDMScheme’ or ‘SFNScheme’ and two SRS resource sets are configured in srs-ResourceSetToAddModList or srs-ResourceSetToAddModListDCI-0-2 with higher layer parameter usage in SRS-ResourceSet set to ‘codebook’ or ‘nonCodebook’, SRS resources in different SRS resource sets may be transmitted simultaneously.
*** Unchanged parts are omitted ***
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