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Introduction
In this contribution, we discuss our considerations for maintenance of Rel-18 MIMO.
Unified TCI framework extension for multi-TRP
Reason for change: The power control of STxMP has been discussed in several meetings without much progress. We suggest to finalize this discussion with a simple design based on configured UE maximum output power  for each of the indicated joint/UL TCI states k (k=0,1). Such design is aligned with the specified requirements on configured transmitted power for STxMP in the latest version of 38.101-2 Clause 6.2K.4. 
Summary of change: Introduce per-panel power control using configured UE maximum output power  for each of the indicated joint/UL TCI states 
Consequence if not approved: Power control of STxMP is not supported and thus the spec relevant to STxMP is incomplete.
Text proposal 1: Endorse text proposal to 38.213 Clause 7.1.1

	7.1.1	UE behaviour
< Unchanged parts are omitted >
If a UE transmits a PUSCH on active UL BWP  of carrier  of serving cell  using parameter set configuration with index  and PUSCH power control adjustment state with index , 
· if the UE is indicated with two joint/DL TCI-state, is configured with multipanelScheme, and SRS resource set indicator field in the scheduling DCI equals ‘10’, the UE determines the PUSCH transmission power  in PUSCH transmission occasion  with k=0 or 1 for the first or second indicated joint/UL TCI-state as


where,  is the UE configured maximum output power for each of joint/UL TCI states k=0 or 1   defined in [8-2, TS 38.101-2] for carrier  of serving cell  in PUSCH transmission occasion , otherwise, the UE determines the PUSCH transmission power  in PUSCH transmission occasion  as
[image: ] [dBm]
where,
-	is the UE configured maximum output power defined in [8-1, TS 38.101-1], [8-2, TS 38.101-2] and [8-3, TS 38.101-3] for carrier  of serving cell  in PUSCH transmission occasion .
< Unchanged parts are omitted >



Two TAs for multi-DCI multi-TRP
Issue #1:
	Conclusion
When a UE is configured with both the inter-cell multi-DCI based Multi-TRP operation with two TAs and Rel-18 LTM features, the UE does not expect the cell indicator field and PCI indicator field to be non-zero simultaneously. 
1. FFS: cell indicator field and PCI indicator field are not non-zero simultaneously
Including potential specification impact


Reason for change: In RAN1#115 [1], it was agreed that, when UE is configured with two TA operation and Rel-18 LTM, the UE does not expect the cell indicator field and PCI indicator field (which is changed to PRACH association indicator field) to be non-zero simultaneously. There is an FFS that when the cell indicator field and the PRACH association indicator field are not non-zero simultaneously, how can UE interpret the PDCCH. 
There are three cases as shown in the table. In summary, when the Cell indicator field is set to non-zero, the triggered PRACH is for a candidate cell of Rel-18 LTM. UE can ignore the PRACH association field. When the Cell indicator field is set to zero, the triggered PRACH is for inter-cell mTRP. UE can ignore the Cell indicator field. 
So, in order to capture the rule shown in the table in a simple way that introduces smallest spec impact, we suggest the text proposal 2.
	Cell indicator
	PRACH association indicator
	Interpretation

	Non-zero
	0
	The triggered PRACH is for a candidate cell of Rel-18 LTM. The PRACH association field is reserved (i.e., UE ignore this field).

	0
	0
	The triggered PRACH is for inter-cell mTRP. UE determine the PCI/PL RS corresponding to the PRACH based on PRACH association indicator=0. 

	
	1
	The triggered PRACH is for inter-cell mTRP. UE determine the PCI/PL RS corresponding to the PRACH based on PRACH association indicator=1


Summary of change: Introduce the rule to interpret the Cell indicator field and PRACH association field, when the value of these two fields are not set to zero simultaneously.
Consequence if not approved: UE cannot understand the triggered PRACH is for Rel-18 LTM or inter-cell mTRP, when the Cell indicator field and PRACH association field are not set to zero simultaneously.
Text proposal 2: Endorse text proposal to 38.212 Clause 7.3.1.2.1

	7.3.1.2.1	Format 1_0
< Unchanged parts are omitted >
-	Cell indicator - bits indicating the cell for the corresponding PRACH transmission if the UE is configured with higher layer parameter EarlyUlSyncConfig, where C is the number of candidate cells configured with higher layer parameter EarlyUlSyncConfig; 0 bit otherwise. The bit field index 0 of the cell indicator field is mapped to the serving cell, and other bit field indexes are mapped to the candidate cells configured with higher layer parameter EarlyUlSyncConfig according to an ascending order of a candidate identity configured by ltm-CandidateId, with the bit field index 1 mapped to the candidate cell with the smallest candidate identity. 
-	PRACH association indicator - 0 or 1 bit
-	1bit if the UE is provided with tag-Id2, and the UE is not provided coresetPoolIndex or is provided coresetPoolIndex with value 0 for the first CORESETs, and is provided coresetPoolIndex with value 1 for the second CORESETs. If the bit field value of the Cell indicator field is not 0, this field is reserved. If the bit field value of the Cell indicator field is 0, the Cell indicator field is reserved.
-	This field indicates the PCI associated with the PRACH transmission if the UE is provided SSB-MTC-AddtionalPCI. The bit field index 0 of this field is mapped to the PCI of the serving cell, and the bit field index 1 of this field is mapped to the active additional PCI.
-	This field indicates the PL-RS for the PRACH transmission if the UE is not provided SSB-MTC-AddtionalPCI. The bit field index 0 of this field is mapped to the DL RS that the DM-RS of the PDCCH order is quasi-collocated with, and the bit field index 1 of this field is mapped to the SS/PBCH indicated by the SS/PBCH index field in this DCI format.  
-	0 bit otherwise. 
< Unchanged parts are omitted >



Issue #2:
	Agreement
[bookmark: _Hlk155098895]For PRACH or Msg.A transmission, for inter-cell Multi-DCI Multi-TRP operation with two TAs, first NTA, offset value and first DL reference timing are applied when PRACH is triggered towards serving cell PCI, second NTA, offset value and second DL reference timing are applied when PRACH is triggered towards active additional cell PCI.


Reason for change: In RAN1#115 [1], it was agreed that, for inter-cell Multi-DCI Multi-TRP operation, the NTA, offset value and the DL reference timing used for PRACH or Msg.A are determined according to the PCI (serving cell PCI or active additional PCI) for which the PRACH is triggered. However, the above agreement seems not correctly captured in the spec. The most relevant spec wording corresponding to this agreement is:  “A UE can be provided a second  value for transmissions with spatial domain filters corresponding to TCI states associated with physCellId different from physCellId for the serving cell in addition to a first  value for transmissions with spatial domain filters corresponding to TCI states associated with physCellId for the serving cell.” The above text just describes that UE can be configured with the second NTA, offset for the additional PCI, but doesn’t mention any detail on how to determine the DL timing for PRACH as mentioned in the agreement. To capture the above agreement, suggest the following text proposal 3 for TS38.213.
Summary of change: For inter-cell mTRP case, introduce the rule to determine the DL reference timing for PRACH or Msg.A transmission according to the PCI (serving cell PCI or active additional PCI) for which PRACH is triggered.
Consequence if not approved: UE cannot know which DL reference timing are applied for PRACH or Msg.A transmission in inter-cell mTRP case.
Text proposal 3: Endorse text proposal to 38.213 Clause 7.4

	[bookmark: _Toc12021451][bookmark: _Toc20311563][bookmark: _Toc26719388][bookmark: _Toc29894819][bookmark: _Toc29899118][bookmark: _Toc29899536][bookmark: _Toc29917273][bookmark: _Toc36498147][bookmark: _Toc45699173][bookmark: _Toc156237180][bookmark: _Toc12021440][bookmark: _Toc20311552][bookmark: _Toc26719377][bookmark: _Toc29894808][bookmark: _Toc29899107][bookmark: _Toc29899525][bookmark: _Toc29917262][bookmark: _Toc36498136][bookmark: _Toc45699162][bookmark: _Toc146214385]7.4	Physical random access channel
< Unchanged parts are omitted >
 If due to power allocation to PUSCH/PUCCH/PRACH/SRS transmissions as described in clause 7.5, or due to power allocation in EN-DC or NE-DC or NR-DC operation, or due to slot format determination as described in clause 11.1, or due to the PUSCH/PUCCH/PRACH/SRS transmission occasions are in the same slot or the gap between a PRACH transmission and PUSCH/PUCCH/SRS transmission is small as described in clause 8.1, or due to DAPS operation as described in clause 15, or due to HD-UE operation in paired spectrum as described in clause 17.2, the UE does not transmit a PRACH in a transmission occasion, Layer 1 notifies higher layers to suspend the corresponding power ramping counter. If due to power allocation to PUSCH/PUCCH/PRACH/SRS transmissions as described in clause 7.5, or due to power allocation in EN-DC or NE-DC or NR-DC operation, the UE transmits a PRACH with reduced power in a transmission occasion, Layer 1 may notify higher layers to suspend the corresponding power ramping counter.
If the UE is provided with tag-Id2 and two coresetPoolIndex values 0 and 1 for the first and second CORESETs or is not provided coresetPoolIndex value for first CORESETs and is provided coresetPoolIndex value of 1 for second CORESETs, and is configured with the higher layer parameter SSB-MTC-AdditionalPCI, for transmission of PRACH or Msg A triggered by a PDCCH order in which PRACH association indicator field equals ‘0’, the first downlink timing associated with the first TAG is applied; for transmission of PRACH or Msg A triggered by a PDCCH order in which PRACH association indicator field equels ‘1’, the second downlink timing associated with the second TAG is applied.
< Unchanged parts are omitted >



Issue #3:
	Agreement
For PUSCH scheduled by RAR, for inter-cell and intra-cell Multi-DCI Multi-TRP operation with two Tas, TAG indicated in RAR is applied.


Reason for change: The above agreement on the rule to determine the TAG of RACH msg3 is not captured in specification. To capture the above agreement, suggest the following text proposal 4 for TS38.213.
Summary of change: Based on the agreement, introduce the rule to determine the TAG of RACH msg3.
Consequence if not approved: UE cannot know the TA/TAG applied for RACH msg3 transmission.
Text Proposal 4: Endorse text proposal to 38.213 Clause 8.3
	[bookmark: _Toc12021464][bookmark: _Toc20311576][bookmark: _Toc26719401][bookmark: _Toc29894834][bookmark: _Toc29899133][bookmark: _Toc29899551][bookmark: _Toc29917288][bookmark: _Toc36498162][bookmark: _Toc45699188][bookmark: _Toc146214411]8.3	PUSCH scheduled by RAR UL grant
< Unchanged parts are omitted >
A UE transmits a transport block in a PUSCH scheduled by a RAR UL grant in a corresponding RAR message using redundancy version number 0, if the PUSCH transmission is without repetitions. If a TC-RNTI is provided by higher layers, the scrambling initialization of the PUSCH corresponding to the RAR UL grant in clause 8.2 is by TC-RNTI. Otherwise, the scrambling initialization of the PUSCH corresponding to the RAR UL grant in clause 8.2 is by C-RNTI.
A UE transmits a transport block in a PUSCH scheduled by a RAR UL grant in a corresponding RAR message with timing advance corresponding to the TAG indicated by the RAR message, if the UE is provided with tag-Id2 and two coresetPoolIndex values 0 and 1 for the first and second CORESETs or is not provided coresetPoolIndex value for first CORESETs and is provided coresetPoolIndex value of 1 for second CORESETs.
< Unchanged parts are omitted >



Issue #4:
	Agreement
For PRACH or Msg.A transmission, for inter-cell Multi-DCI Multi-TRP operation with two TAs, first NTA, offset value and first DL reference timing are applied when PRACH is triggered towards serving cell PCI, second NTA, offset value and second DL reference timing are applied when PRACH is triggered towards active additional cell PCI.
   38.213 v18.1.0
PRACH association indicator - 0 or 1 bit
-	1bit if the UE is provided with tag-Id2, and the UE is not provided coresetPoolIndex or is provided coresetPoolIndex with value 0 for the first CORESETs, and is provided coresetPoolIndex with value 1 for the second CORESETs. 
-	This field indicates the PCI associated with the PRACH transmission if the UE is provided SSB-MTC-AddtionalPCI. The bit field index 0 of this field is mapped to the PCI of the serving cell, and the bit field index 1 of this field is mapped to the active additional PCI.
-	This field indicates the PL-RS for the PRACH transmission if the UE is not provided SSB-MTC-AddtionalPCI. The bit field index 0 of this field is mapped to the DL RS that the DM-RS of the PDCCH order is quasi-collocated with, and the bit field index 1 of this field is mapped to the SS/PBCH indicated by the SS/PBCH index field in this DCI format.  
-	0 bit otherwise.


Reason for change: In RAN1 115 [1], how to determine the NTA, offset and DL reference timing applied for the triggered PRACH in inter-cell mTRP case was agreed. Similarly, for intra-cell mTRP case, the spec should define the rule to determine the NTA, offset and DL reference timing applied for the triggered PRACH.
According to current spec, in intra-cell mTRP case, the PRACH association field is used to indicate the PL-RS of PRACH which actually imply that the triggered PRACH is toward the same or different TRP of the PDCCH order. In detail, if PRACH association indicator = 0, it implies that the PRACH is toward the same TRP as the TRP transmitting the PDCCH order. While, if PRACH association indicator = 1, it implies that the PRACH is toward different TRP than the TRP transmitting the PDCCH order. So, UE can determine the PRACH is toward the first TRP (i.e., applying the first NTA, offset and DL reference timing) or second TRP (i.e., applying the second NTA, offset and DL reference timing) according to the TRP transmitting the PDCCH order and the value of the PRACH association field. In detail, there are four cases as shown in the table. To support this, we suggest the Text proposal 5.
	TAG in TCI-state of PDCCH
	PRACH association field
	NTA, offset and DL reference timing of PRACH

	1st TAG
	0
	The first NTA, offset and DL reference timing

	1st TAG
	1
	The second NTA, offset and DL reference timing

	2nd TAG
	0
	The second NTA, offset and DL reference timing

	2nd TAG
	1
	NTA, offset and DL reference timing


To capture the above proposal, suggest the following text proposal 5 for TS38.213.
Summary of change: Introduce the rule to determine the NTA, offset and DL reference timing of PRACH or Msg.A in intra-cell mTRP case.
Consequence if not approved: UE cannot know which NTA, offset value and DL reference timing are applied for PRACH or Msg.A transmission in intra-cell mTRP case.

Text Proposal 5: Endorse text proposal to 38.213 Clause 7.4

	7.4	Physical random access channel
< Unchanged parts are omitted >
If due to power allocation to PUSCH/PUCCH/PRACH/SRS transmissions as described in clause 7.5, or due to power allocation in EN-DC or NE-DC or NR-DC operation, or due to slot format determination as described in clause 11.1, or due to the PUSCH/PUCCH/PRACH/SRS transmission occasions are in the same slot or the gap between a PRACH transmission and PUSCH/PUCCH/SRS transmission is small as described in clause 8.1, or due to DAPS operation as described in clause 15, or due to HD-UE operation in paired spectrum as described in clause 17.2, the UE does not transmit a PRACH in a transmission occasion, Layer 1 notifies higher layers to suspend the corresponding power ramping counter. If due to power allocation to PUSCH/PUCCH/PRACH/SRS transmissions as described in clause 7.5, or due to power allocation in EN-DC or NE-DC or NR-DC operation, the UE transmits a PRACH with reduced power in a transmission occasion, Layer 1 may notify higher layers to suspend the corresponding power ramping counter.
If the UE is configured to operate with two TAGs and is configured with two coresetPoolIndex values 0 and 1 for the first and second CORESETs or is not provided coresetPoolIndex value for first CORESETs and is provided coresetPoolIndex value of 1 for second CORESETs, and is not configured with the higher layer parameter SSB-MTC-AdditionalPCI, 
1. for transmission of PRACH or Msg A triggered by a PDCCH order transmitted with TCI-state associated with the first TAG,
1. if the PRACH association indicator field is set to ‘0’, the first NTA, offset and the first downlink timing associated with the first TAG are applied;
1. otherwise, the second NTA, offset and the second downlink timing associated with the second TAG are applied;
1. for transmission of PRACH or Msg A triggered by a PDCCH order transmitted with TCI-state associated with the second TAG,
1. if the PRACH association indicator field is set to ‘0’, the second NTA, offset and the second downlink timing associated with the second TAG are applied;
1. otherwise, the first NTA, offset and the first downlink timing associated with the first TAG are applied;
< Unchanged parts are omitted >



CSI enhancement
0. 38.214 Text Proposal
Reason for change:
 in TS 38.214-i10 clause 5.2.2.2.8 should be corrected to .
Summary of change:
Change  in TS 38.214-i10 clause 5.2.2.2.8 to .
Consequence if not approved:
Missing subscript 0 may cause misunderstandings.

Text Proposal 6: Endorse text proposal to 38.214 Clause 5.2.2.2.8
	< Start of the text proposal >
[bookmark: _Toc130409795][bookmark: _Toc155777377]5.2.2.2.8	Enhanced Type II codebook for CJT
< Unchanged parts are omitted >
If the higher layer parameter codebookMode is set to 'mode1', an offset  is reported for the -th selected CSI-RS resource, with , relative to the first of the  selected CSI-RS resources. The  reported offsets are common for all  layers and are indicated by , given by

where the value of  is configured by higher layer parameter numberOfO3. The offsets are represented by


	< End of the text proposal >



Increased number of orthogonal DMRS ports 
0. PTRS-DMRS association for 8Tx PUSCH with maxRank<=4
In previous meetings the PTRS-DMRS association for 8Tx PUSCH transmission with maxRank>4 has been agreed, while the PTRS-DMRS association for 8Tx PUSCH transmission with maxRank<=4 has not been decided yet. Following the current wording in TS 38.212, the legacy PTRS-DMRS association behavior (for 2Tx or 4Tx PUSCH transmission) is extended to the aforementioned undecided case, which works perfectly when one PTRS port is configured. However, when two PTRS ports are configured, only reusing legacy behavior based on Table 7.3.1.1.2-26 will incur loss of degree of freedom (DoF) under following cases:

Table 7.3.1.1.2-26: PTRS-DMRS association or Second PTRS-DMRS association for UL PTRS ports 0 and 1
	Value of MSB
	DMRS port
	Value of LSB
	DMRS port

	0
	1st DMRS port which shares PTRS port 0
	0
	1st DMRS port which shares PTRS port 1

	1
	2nd DMRS port which shares PTRS port 0
	1
	2nd DMRS port which shares PTRS port 1


Case1: TPMI index 2 in the following table is indicated for a rank=4 partial-coherent 8Tx PUSCH transmission, which means the number of scheduled DMRS ports that shares actually transmitted PTRS port 1 is four, while only the first two of them can be indicated by the PTRS-DMRS association field.

Table 6.3.1.5-32: Intermediate precoding matrix  for codebook2 and four-layer transmission using eight antenna ports with transform precoding disabled. 
	TPMI index 
	Intermediate precoder matrix 

	0 – 1
	

	2 – 3
	

	4 – 67
	


Case2: following TPMI obtained from Table 6.3.1.5-47 in TS 38.211 is indicated for a rank=4 non-coherent 8Tx PUSCH transmission, which means the number of scheduled DMRS ports that shares PTRS port 0 is three, while only the first two of them can be indicated by the PTRS-DMRS association field. Furthermore, the only scheduled DMRS port sharing PTRS port 1 wastes the LSB of the PTRS-DMRS association field.

In order to avoid aforementioned DoF loss, a straightforward way is to adapt the interpretation of PTRS-DMRS association field based on the transmitted PTRS port(s) shared by multiple scheduled DMRS ports, which can achieve full DoF without introducing additional DCI overhead. 
Specifically, when a transmitted PTRS port x is shared by more than two scheduled DMRS ports, the PTRS-DMRS association between PTRS port x and the scheduled DMRS ports sharing PTRS port x should be indicated according to a one-to-four mapping table (can reuse the current Table 7.3.1.1.2-25 to the most extent), and PTRS port y, if present, is associated with the only scheduled DMRS port sharing PTRS port y; when none of the two PTRS ports is shared by more than two scheduled DMRS ports, the PTRS-DMRS association between PTRS port(s) and scheduled DMRS ports can be indicated according to a dual-one-to-two mapping table (can reuse the current Table 7.3.1.1.2-26).
Based on above discussion, we have the following proposal and text proposal:
Proposal 1: For 8Tx PUSCH transmission with maxRank<=4, when two PTRS ports are configured, the interpretation of PTRS-DMRS association field should base on the transmitted PTRS port(s) that shared by multiple scheduled DMRS ports.
Text Proposal 7: Endorse text proposal to 38.212 Clause 7.3.1.1.2.
	< Start of the text proposal >
7.3.1.1.2	 Format 0_1
< Unchanged parts are omitted >
-	PTRS-DMRS association - number of bits determined as follows
-	0 bit if PTRS-UplinkConfig is not configured in either dmrs-UplinkForPUSCH-MappingTypeA or dmrs-UplinkForPUSCH-MappingTypeB and transform precoder is disabled, or if transform precoder is enabled, or if maxRank=1 and multipanelScheme is not configured, or if maxRank=1 and maxRankSfn=1, or if maxRank=1 and maxRankSdm=1 when two PTRS ports are configured by maxNrofPortsforSdm;
-	2 or 4 bits otherwise, where Table 7.3.1.1.2-25/7.3.1.1.2-25A/7.3.1.1.2-25B/7.3.1.1.2-26/7.3.1.1.2-26A are used to indicate the association between PTRS port(s) and DMRS port(s), and the DMRS ports are indicated by the Antenna ports field.
-	2 bits when one PTRS port or two PTRS ports are configured by maxNrofPorts in PTRS-UplinkConfig, SRS resource set indicator field is absent or SRS resource set indicator field is present and equals "00" or “01”, and the number of antenna ports equals to 2 or 4maxRank<=4, this field indicates the association between PTRS port(s) and DMRS port(s) corresponding to SRS resource indicator field and/or Precoding information and number of layers field according to Tables 7.3.1.1.2-25 and 7.3.1.1.2-26.
-	2 bits when one PTRS port is configured by maxNrofPorts in PTRS-UplinkConfig, SRS resource set indicator field is absent or SRS resource set indicator field is present and equals "00" or “01”, the number of antenna ports equals to 8, and maxRank<=4, this field indicates the association between PTRS port and DMRS port(s) corresponding to SRS resource indicator field and/or Precoding information and number of layers field according to Tables 7.3.1.1.2-25.
-	2 bits when two PTRS ports are configured by maxNrofPorts in PTRS-UplinkConfig, SRS resource set indicator field is absent or SRS resource set indicator field is present and equals "00" or “01”, the number of antenna ports equals to 8, and maxRank<=4, this field indicates the association between PTRS port(s) and DMRS port(s) corresponding to SRS resource indicator field and/or Precoding information and number of layers field according to Tables 7.3.1.1.2-25/7.3.1.1.2-26.
-	when a PTRS port is shared by more than 2 scheduled DMRS ports, this field indicates the association between the PTRS port and scheduled DMRS ports that share this PTRS port corresponding to SRS resource indicator field and/or Precoding information and number of layers field according to Table 7.3.1.1.2-25, and the other PTRS port, if present, is associated with the only scheduled DMRS port that shares this PTRS port.
-  when none of the PTRS ports is shared by more than 2 scheduled DMRS ports, this field indicates the association between PTRS port(s) and DMRS port(s) corresponding to SRS resource indicator field and/or Precoding information and number of layers field according to Table 7.3.1.1.2-26.

< Unchanged parts are omitted >
Table 7.3.1.1.2-25: PTRS-DMRS association or Second PTRS-DMRS association for UL PTRS port 0 or UL PTRS port 1
	Value
	DMRS port

	0
	1st scheduled DMRS port

	1
	2nd scheduled DMRS port

	2
	3rd scheduled DMRS port

	3
	4th scheduled DMRS port



< End of the text proposal >


0. 38.211 Text proposal 
2. PTRS physical resource mapping missing
Reason for change:
The PTRS physical resource mapping is missed when Rel-18 DMRS is configured. 
Summary of change:
Add the PTRS physical resource mapping formula back to TS 38.211 clause 6.4.1.2.2.1 and 7.4.1.2.1 when Rel-18 DMRS is configured.
Consequence if not approved:
The base sequences  of PTRS port and associated DMRS port are misaligned when Rel-18 DMRS is configured.
Text Proposal 8: Endorse text proposal to 38.211 Clause 6.4.1.2.2.1.
	< Start of the text proposal >
[bookmark: _Toc19796459][bookmark: _Toc26459685][bookmark: _Toc29230335][bookmark: _Toc36026594][bookmark: _Toc45107433][bookmark: _Toc51774102][bookmark: _Toc153697408]6.4.1.2.2.1	Precoding and mapping to physical resources if transform precoding is not enabled
The UE shall transmit phase-tracking reference signals only in the resource blocks used for the PUSCH, and only if the procedure in [6, TS 38.214] indicates that phase-tracking reference signals are being used.
The PUSCH PT-RS shall be mapped to resource elements according to
-	if the higher-layer parameter enhanced-dmrs-Type is configured


-	otherwise


< End of the text proposal >



Text Proposal 9: Endorse text proposal to 38.211 Clause 7.4.1.2.1.
	< Start of the text proposal >
7.4.1.2.1	Sequence generation

The phase-tracking reference signal for subcarrier  is given by
-	if the higher-layer parameter enhanced-dmrs-Type is configured

-	otherwise





where and  areis the demodulation reference signal given by clause 7.4.1.1.2 at position  and subcarrier 
< End of the text proposal >



1 SRS enhancement targeting TDD CJT and 8Tx
1. 38.214 Text Proposal
0. TDM configuration name misalignment
Reason for change:
The term of TDM configuration for 8-port SRS resource in current TS 38.214 and TS 38.331 is misaligned.
Summary of change:
Align the term of TDM configuration in TS 38.214 and TS 38.331.
Consequence if not approved:
Confusion may arise regarding whether ‘tdm’ and ‘ports8tdm’ refer to the same thing.
[bookmark: _Hlk149828327]Text Proposal 10: Endorse text proposal to 38.214 Clause 6.2.1

	< Start of the text proposal >
[bookmark: _Toc11352159][bookmark: _Toc20318049][bookmark: _Toc27299947][bookmark: _Toc29673221][bookmark: _Toc29673362][bookmark: _Toc29674355][bookmark: _Toc36645585][bookmark: _Toc45810634][bookmark: _Toc91695509]6.2.1	UE sounding procedure
< Unchanged parts are omitted >
-	Support of time division mapping subsets of ports of the SRS resource into S symbols (S=2), as defined by the higher layer parameter nrofSRS-Ports-n8 set to ‘ports8tdm’[tdm], where the SRS ports are evenly distributed in two consecutive symbols over the symbols in a slot for the SRS resource according to clause 6.4.1.4.2 in [4, TS 38.211]. This applies when the SRS resource set is configured with higher layer parameter usage in SRS-ResourceSet set to ‘codebook’, or ‘antennaSwitching’, and nrofSRS-Ports is set to ‘n8’.
< Unchanged parts are omitted >
-	Cyclic shift, as defined by the higher layer parameter cyclicShift-n2, cyclicShift-n4, or cyclicShift-n8 for transmission comb value 2, 4 or 8, and described in clause 6.4.1.4 of [4, TS 38.211]. When cyclic shift hopping is configured by the higher layer parameter [cyclicShiftHopping] for an SRS resource in an SRS resource set with the usage configured as 'antennaSwitching', or ‘codebook’ subject to UE capabilities, cyclic shift is updated at every symbol as described in [clause 6,4,1,4 of [4, TS 38.211]]. For the cyclic shift hopping, a UE can be configured with a subset of cyclic shifts by the higher layer parameter [cyclicShiftHoppingSubset], where the cyclic shift hopping is performed only across the cyclic shifts configured in the subset. For the cyclic shift hopping, a UE can be configured with finer hopping granularity by the higher layer parameter [hoppingFinerGranularity]. The UE is not expecting that [hoppingFinerGranularity] and [cyclicShiftHoppingSubset] are configured simultaneously for an SRS resource. The UE is not expecting that the cyclic shift hopping is configured while the higher layer parameter nrofSRS-Ports-n8 is set to ‘ports8tdm’and the higher layer parameter [tdm] are configured simultaneously for an SRS resource.
-	Transmission comb value, as defined by the higher layer parameter transmissionComb described in clause 6.4.1.4 of [4, TS 38.211].
-	Transmission comb offset, as defined by the higher layer parameter combOffset-n2, combOffset-n4, and combOffset-n8 for transmission comb value 2, 4, or 8, and described in clause 6.4.1.4 of [4, TS 38.211]. When comb offset hopping is configured by the higher layer parameter [combOffsetHopping] for an SRS resource in an SRS resource set with the usage configured as 'antennaSwitching' or ‘codebook’, subject to UE capabilities, transmission comb offset(s) are updated as described in [clause 6,4,1,4 of [4, TS 38.211]]. For the comb offset hopping, a UE can be configured with a subset of comb offsets by the higher layer parameter [combOffsetHoppingSubset], where the comb offset hopping is performed only across the comb offsets configured in the subset. The UE is not expecting that the comb offset hopping is configured while the higher layer parameter nrofSRS-Ports-n8 is set to ‘ports8tdm’ for an SRS resourceand the higher layer parameter [tdm] are configured simultaneously.
< Unchanged parts are omitted >

The UE may be configured by the higher layer parameter resourceMapping in SRS-Resource with an SRS resource occupying  adjacent OFDM symbols within the last 6 symbols of the slot, or at any symbol location within the slot if resourceMapping-r16 is provided subject to UE capability, where all antenna ports of the SRS resources are mapped to each symbol of the resource. When the SRS is configured with the higher layer parameter SRS-PosResourceSet the higher layer parameter resourceMapping-r16 in SRS-PosResource indicates an SRS resource occupying  adjacent symbols anywhere within the slot. When the SRS is configured with the higher layer parameter SRS-ResourceSet, the higher layer parameter resourceMapping-r17 in SRS-Resource indicates an SRS resource occupying  adjacent symbols anywhere within the slot.  is divisible by, where S = 2 when the higher layer parameter nrofSRS-Ports-n8 set to ‘ports8tdm’[tdm] is configured and S = 1 otherwise, and R is the repetition factor.
< End of the text proposal >



0. Cyclic shift / comb offset hopping subset name misalignment
Reason for change:
The term of cyclic shift / comb offset hopping subset in current TS 38.214 and TS 38.331 is misaligned.
Summary of change:
Align the term of cyclic shift / comb offset hopping subset in TS 38.214 and TS 38.331.
Consequence if not approved:
Confusion may arise regarding whether ‘cyclicShiftHoppingSubset/combOffsetHoppingSubset’ and ‘hoppingSubset’ refer to the same thing.
Text Proposal 11: Endorse text proposal to 38.214 Clause 6.2.1

	< Start of the text proposal >
6.2.1	UE sounding procedure
< Unchanged parts are omitted >
-	Cyclic shift, as defined by the higher layer parameter cyclicShift-n2, cyclicShift-n4, or cyclicShift-n8 for transmission comb value 2, 4 or 8, and described in clause 6.4.1.4 of [4, TS 38.211]. When cyclic shift hopping is configured by the higher layer parameter [cyclicShiftHopping] for an SRS resource in an SRS resource set with the usage configured as 'antennaSwitching', or ‘codebook’ subject to UE capabilities, cyclic shift is updated at every symbol as described in [clause 6,4,1,4 of [4, TS 38.211]]. For the cyclic shift hopping, a UE can be configured with a subset of cyclic shifts by the higher layer parameter [cyclicShiftHhoppingSubset], where the cyclic shift hopping is performed only across the cyclic shifts configured in the subset. For the cyclic shift hopping, a UE can be configured with finer hopping granularity by the higher layer parameter [hoppingFinerGranularity]. The UE is not expecting that [hoppingFinerGranularity] and  [cyclicShiftHhoppingSubset] are configured simultaneously for an SRS resource. The UE is not expecting that the cyclic shift hopping and the higher layer parameter [tdm] are configured simultaneously for an SRS resource.
-	Transmission comb value, as defined by the higher layer parameter transmissionComb described in clause 6.4.1.4 of [4, TS 38.211].
-	Transmission comb offset, as defined by the higher layer parameter combOffset-n2, combOffset-n4, and combOffset-n8 for transmission comb value 2, 4, or 8, and described in clause 6.4.1.4 of [4, TS 38.211]. When comb offset hopping is configured by the higher layer parameter [combOffsetHopping] for an SRS resource in an SRS resource set with the usage configured as 'antennaSwitching' or ‘codebook’, subject to UE capabilities, transmission comb offset(s) are updated as described in [clause 6,4,1,4 of [4, TS 38.211]]. For the comb offset hopping, a UE can be configured with a subset of comb offsets by the higher layer parameter [combOffsetHhoppingSubset], where the comb offset hopping is performed only across the comb offsets configured in the subset. The UE is not expecting that the comb offset hopping is configured while the higher layer parameter nrofSRS-Ports-n8 is set to ‘ports8tdm’ for an SRS resource.
< End of the text proposal >



0. Comb offset hopping pattern name misalignment
Reason for change:
The term of comb offset hopping pattern with repetition in current TS 38.214 and TS 38.331 is misaligned.
Summary of change:
Align the term of comb offset hopping pattern with repetition in TS 38.214 and TS 38.331.
Consequence if not approved:
Confusion may arise regarding whether ‘combOffsetHoppingWithRepetition’ and ‘hoppingWithRepetition’ refer to the same thing.
Text Proposal 12: Endorse text proposal to 38.214 Clause 6.2.1
	< Start of the text proposal >
6.2.1	UE sounding procedure
< Unchanged parts are omitted >
-	Comb offset hopping pattern with repetition, as defined by the higher layer parameter [combOffsetHhoppingWithRepetition], where the parameter can be set to either ‘[per-symbol]’ or ‘[per-R-repetition]’ subject to UE capability. When the parameter is set to ‘[per-symbol]’, the comb offset hopping pattern is determined by the symbol index, and the comb offset hopping pattern is determined by the symbol index of the first symbol of the repetition when the parameter is set to ‘[per-R-repetition]’ according to clause 6.4.1.4.3 in [4, TS 38.211]
< End of the text proposal >



UL precoding indication for multi-panel transmission
1. 38.212 Text Proposal
Reason for change:
 in TS 38.212-i10 clause 7.3.1.1.3 should be changed to .
Summary of change:
Change  in TS 38.212-i10 clause 7.3.1.1.3 to .
Consequence if not approved:
Missing subscript 0_2 may cause misunderstanding.

Text Proposal 13: Endorse text proposal to 38.212 Clause 7.3.1.1.3

	< Start of the text proposal >
7.3.1.1.3	Format 0_2
< Unchanged parts are omitted >
-  SRS resource indicator - number of bits determined by the following:
-	 bits according to Tables 7.3.1.1.2-28/28A/29/29B/30/30B/31/31B if the higher layer parameter txConfig = nonCodebook, where 
-	 is the number of configured SRS resources in the SRS resource set indicated by SRS resource set indicator field if present, 
-	 is the number of configured SRS resources in the SRS resource set associated with the coresetPoolIndex value for the CORESET used for the PDCCH carrying the DCI format 0_2, if the UE is not provided coresetPoolIndex or is provided coresetPoolIndex with value 0 for the first CORESETs, and is provided coresetPoolIndex with value 1 for the second CORESETs, and is provided enableSTx2PofmDCI,
< Unchanged parts are omitted >

-	 bits according to Tables 7.3.1.1.2-32 if the higher layer parameter txConfig = codebook, where 
-	 is the number of configured SRS resources in the SRS resource set indicated by SRS resource set indicator field if present, 
-	 is the number of configured SRS resources in the SRS resource set associated with the coresetPoolIndex value for the CORESET used for the PDCCH carrying the DCI format 0_2, if the UE is not provided coresetPoolIndex or is provided coresetPoolIndex with value 0 for the first CORESETs, and is provided coresetPoolIndex with value 1 for the second CORESETs, and is provided enableSTx2PofmDCI,
	< End of the text proposal >



1. 38.214 Text Proposal
Reason for change:
maxRankSdmDCI-0-2 in TS 38.214-i10 clause 6.1.1.1 is missing for determining the number of layers for the first TPMI.
Summary of change:
Add maxRankSdmDCI-0-2 in TS 38.214-i10 clause 6.1.1.1 for determining the number of layers for the first TPMI.
Consequence if not approved:
Missing maxRankSdmDCI-0-2 in TS 38.214-i10 clause 6.1.1.1 may cause misunderstanding.

Text Proposal 14: Endorse text proposal to 38.214 Clause 6.1.1.1

	< Start of the text proposal >
[bookmark: _Toc11352140][bookmark: _Toc20318030][bookmark: _Toc27299928][bookmark: _Toc29673201][bookmark: _Toc29673342][bookmark: _Toc29674335][bookmark: _Toc36645565][bookmark: _Toc45810610][bookmark: _Toc155777399]6.1.1.1	Codebook based UL transmission
< Unchanged parts are omitted >
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 with higher layer parameter usage in SRS-ResourceSet set to 'codebook', two SRI(s), and two TPMI(s) are given by the DCI fields of two SRS resource indicator and two Precoding information and number of layers in clause 7.3.1.1.2 and 7.3.1.1.3 of [5, TS 38.212] for DCI format 0_1 and 0_2: 

-	When codepoint "10"  of SRS Resource Set indicator is indicated, the first TPMI is used to indicate the precoder to be applied over layers {0…v1-1}, where v1 is the number of layers indicated by the first TPMI, that corresponds to the SRS resource selected by the corresponding SRI when multiple SRS resources are configured for the applicable SRS resource set or if single SRS resource is configured for the applicable SRS resource set, and the second TPMI is used to indicate the precoder to be applied over layers {v1…. v2+v1-1}, where v2 is the number of layers indicated by the second TPMI, that corresponds to the SRS resource selected by the corresponding SRI when multiple SRS resources are configured for the applicable SRS resource set or if single SRS resource is configured for the applicable SRS resource set, v1 ≤ maxRankSdm or maxRankSdmDCI-0-2 and v2 ≤ maxRankSdm or maxRankSdmDCI-0-2 and maxRankSdm or maxRankSdmDCI-0-2 are defining the maximum number of layers applied over the first and the second SRS resource sets, separately. 
< End of the text proposal >



Conclusions 
In this contribution, we discuss maintenance issues for Rel-18 MIMO, and have following proposals.
Proposal 1: For 8Tx PUSCH transmission with maxRank<=4, when two PTRS ports are configured, the interpretation of PTRS-DMRS association field should base on the transmitted PTRS port(s) that shared by multiple scheduled DMRS ports.
We have the following text proposals.
For unified TCI framework extension for multi-TRP: 

Text Proposal 1: Endorse text proposal to 38.213 Clause 7.1.1
For two TAs:
Text Proposal 2: Endorse text proposal to 38.212 Clause 7.3.1.2.1
Text Proposal 3: Endorse text proposal to 38.213 Clause 7.4
Text Proposal 4: Endorse text proposal to 38.213 Clause 8.3
Text Proposal 5: Endorse text proposal to 38.213 Clause 7.4
For CSI enhancements:
Text Proposal 6: Endorse text proposal to 38.214 Clause 5.2.2.2.8
For DMRS enhancement:
Text Proposal 7: Endorse text proposal to 38.212 Clause 7.3.1.1.2
Text Proposal 8: Endorse text proposal to 38.211 Clause 6.4.1.2.2.1
Text Proposal 9: Endorse text proposal to 38.211 Clause 7.4.1.2.1
For SRS enhancement:
Text Proposal 10: Endorse text proposal to 38.214 Clause 6.2.1
Text Proposal 11: Endorse text proposal to 38.214 Clause 6.2.1
Text Proposal 12: Endorse text proposal to 38.214 Clause 6.2.1
For UL precoding indication for multi-panel transmission:
Text Proposal 13: Endorse text proposal to 38.212 Clause 7.3.1.1.3
Text Proposal 14: Endorse text proposal to 38.214 Clause 6.1.1.1
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