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1 Introduction
Regarding 8Tx UL transmission, enhancement for codebook and SRI/TPMI, including 2CW and full power scheme, have been discussed and almost completed as in RAN1 specs. However, some remaining issues may need more discussions, such as port groups reflection in the spec, and Ng specific full power mode capability. We provide analysis on these topics in this contribution. 
2 Issue on port group for UL 8Tx
Reason for change:
As discussed in [1], for 8Tx codebook design, port group is an important concept. Current codebook types, such as codebook1, codebook2, codebook3 and codebook4, cannot clearly express the meaning of corresponding codebook(s) (which is rather different from legacy definition in Rel-15 where we have explicitly mentioned ‘fullyAndPartialAndNonCoherent’, ‘partialAndNonCoherent’, ‘nonCoherent’). It should clearly define the relation between codebook types and number of port groups, and further define mapping between port groups and port indexes for UL 8Tx ports. 
Although the corresponding clarification can be reflected in TS 38.211 or TS 38.214, TS 38.214 is slightly preferred considering spec readability. 
Note that for antenna ports  as in the TP proposed in [1], the subscript of port is a relative index, e.g. 0-7, so port 1000+ for PUSCH as discussed in last meeting is not needed. 
Besides, we noticed that port index  as in the proposed TP in [1] is not well aligned with the definition of antenna ports  in 38.211 subclause 6.3.1.5, so we made some amendments in the following TP. 
Summary of change:
Clarifying the relation between codebook types and number of port groups, and mapping between port groups and port indexes for UL 8Tx ports.
Consequence if not approved:
Current codebook types, such as codebook1, codebook2, codebook3 and codebook4, cannot clearly express the assumption of UE coherent types. The relation between codebook types and number of port groups is unclear. 

According to the above, we have the following text proposal for TS 38.214 V18.0.0. 
Text Proposal 1: To adopt the following text proposal in TS 38.214 V18.0.0.
	6.1.1.1 Codebook based UL transmission
-------------------------------------------Unchanged parts are omitted-------------------------------------------
Antenna ports  as defined in 38.211 subclause 6.3.1.5 can form one or more antenna port groups. For CodebookType=’codebook1’, antenna ports  form one antenna port group. For CodebookType=’codebook2’, antenna ports ,  form two antenna port groups. For CodebookType=’codebook3’, antenna ports  form four antenna port groups. For CodebookType=’codebook4’, antenna ports ,  form eight antenna port groups.
-------------------------------------------Unchanged parts are omitted-------------------------------------------



Besides, the ports within one port group are assumed to be coherent. Regarding possible related impact for RAN4, we suggest to send an LS to RAN4 about port groups for UL 8Tx ports, and let RAN4 decide whether new restriction is needed. 
[bookmark: _Hlk147954625]Proposal 1: Send an LS to RAN4 about Ng=1, 2, 4, and 8 antenna groups design for UL 8Tx ports in RAN1, and let RAN4 define relative phase requirement among ports within the port group in UL 8Tx operation, if needed.

3 Full power scheme for 8-Tx UL transmission
It was agreed as follows in RAN1 #114 that when Ng=2, a single bit is used to indicate which of antenna group has full power capability. It can be understood that only one of port groups can support full power, but which implies to exclude the case that both port groups can separately support full power. If both port groups can separately support full power, a single bit indicating two cases is not enough. 
	Agreement
For an 8TX UE, configured for full power transmission with ‘fullpowerMode2’ for Ng=2
· UE power capability is indicated per antenna group, where for an indicated group, full power is supported for all ranks
· For when Ng=2, a single bit is used to indicate which of the antenna group has full power capability.


For example, given a PA assumption of (17,17,17,17, 17,17,17,17) dBm ports, 
· Use 1 bit, e.g., value 0, or  to indicate 1st port group supporting full power
· Use 1 bit, e.g., value 1, or  to indicate 2nd port group supporting full power
Issue: One single bit cannot support the case that both port groups can separately support full power. 
Actually, whether both port groups can separately support full power is allowed depends on the definition of full power mode 0 being for a fixed 8 ports, or for a certain Ng. There are following two options:
· Option 1: If full power mode 0 is for a fixed 8 ports which requires (23,23,23,23,23,23,23,23) dBm PA assumption, then for full power mode 2 (not supporting mode 0), Ng=2, a PA assumption of (17,17,17,17, 17,17,17,17) dBm can support the case that both port groups can separately support full power, and the above issue exists and needs to be addressed. 
· Option 2: If full power mode 0 is for a certain Ng, e.g., Ng=2, which requires at least (17,17,17,17, 17,17,17,17) dBm PA assumption, then for full power mode 2 (not supporting mode 0), both port groups separately supporting full power is not needed. The above issue does not exist. 
At least for now, full power mode 0 is not a Ng specific parameter, and it can be understood as option 1 intuitively. With option 1, the case that both port groups separately support full power is quite needed. So we believe this should be clarified. Actually, full power mode 1 and 2 should also be Ng specific parameters. Some more details can be found in our companion contribution [2].
Proposal 2: Regarding full power for Rel-18 UL 8-Tx, full power mode 0, 1 and 2 should be Ng specific. 

4 Conclusion
In this contribution, we provide our views on Rel-18 UL 8Tx. Text proposal and proposals are listed as follows.
Text Proposal 1: To adopt the following text proposal in TS 38.214 V18.0.0.
	6.1.1.1 Codebook based UL transmission
-------------------------------------------Unchanged parts are omitted-------------------------------------------
Antenna ports  as defined in 38.211 subclause 6.3.1.5 can form one or more antenna port groups. For CodebookType=’codebook1’, antenna ports  form one antenna port group. For CodebookType=’codebook2’, antenna ports ,  form two antenna port groups. For CodebookType=’codebook3’, antenna ports  form four antenna port groups. For CodebookType=’codebook4’, antenna ports ,  form eight antenna port groups.
-------------------------------------------Unchanged parts are omitted-------------------------------------------



Proposal 1: Send an LS to RAN4 about Ng=1, 2, 4, and 8 antenna groups design for UL 8Tx ports in RAN1, and let RAN4 define relative phase requirement among ports within the port group in UL 8Tx operation, if needed.
Proposal 2: Regarding full power for Rel-18 UL 8-Tx, full power mode 0, 1 and 2 should be Ng specific. 
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