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1. Introduction
In this contribution, we discuss an issue of value range mismatch of p0 for SRS/PUCCH in Rel-17 unified TCI framework. 

2. Discussion
In Rel-17 feMIMO WI, unified TCI framework was specified, which intends to apply a common beam to multiple signals/channels in an efficient configuration/indication manner. 
In unified TCI framework, TPC parameters, as well as TCI state, can also be dynamically indicated. The basic approach is that: a set of TPC parameters (i.e., RS index 𝑞𝑑, p0, 𝛼 and power control adjustment state 𝑙) can be configured, and one set of the TPC parameters can be determined according to the indicated TCI-state. The corresponding specification is extracted from 38.213 [1], as below: 
	[bookmark: _Toc12021444][bookmark: _Toc20311556][bookmark: _Toc26719381][bookmark: _Toc29894812][bookmark: _Toc29899111][bookmark: _Toc29899529][bookmark: _Toc29917266][bookmark: _Toc36498140][bookmark: _Toc45699166][bookmark: _Toc130394846]7	Uplink Power control
[…]
In the remaining of this clause, if a UE is provided TCI-State in dl-OrJointTCI-StateList or TCI-UL-State and for an indicated TCI-State or TCI-UL-State as described in [6, TS 38.214] 
-	in clauses 7.1.1, 7.2.1, and 7.3.1, the RS index  for obtaining the downlink pathloss estimate for PUSCH, PUCCH, and SRS transmission is provided by pathlossReferenceRS-Id-r17 associated with or included in the indicated TCI-State or TCI-UL-State except for SRS transmission that is not provided followUnifiedTCI-StateSRS
-	in clause 7.1.1, if p0AlphaSetforPUSCH is provided, the values of , , and the PUSCH power control adjustment state  are provided by p0AlphaSetforPUSCH associated with the indicated TCI-State or TCI-UL-State
-	in clause 7.2.1, if p0AlphaSetforPUCCH is provided, the values of  and the PUCCH power control adjustment state  are provided by p0AlphaSetforPUCCH associated with the indicated TCI-State or TCI-UL-State
-	in clause 7.3.1, if p0AlphaSetforSRS is provided, 
-	if followUnifiedTCI-StateSRS is provided for a SRS resource set, the values of , , and SRS power control adjustment state  are provided by p0AlphaSetforSRS associated with the indicated TCI-State or TCI-UL-State
-	else, if followUnifiedTCI-StateSRS is not provided for a SRS resource set and for a SRS resource from the SRS resource set, the values of , , and SRS power control adjustment state  are provided by p0AlphaSetforSRS associated with TCI-State or TCI-UL-State of an SRS resource with lowest SRS-ResourceId in the SRS resource set and a RS index  for obtaining a pathloss estimate for the SRS transmission is provided by pathlossReferenceRS-Id-r17 associated with or included in the TCI-State or TCI-UL-State of an SRS resource with lowest SRS-ResourceId in the SRS resource set
[…]



The yellow-highlighted part describes how p0, 𝛼 and power control adjustment state 𝑙 are provided and indicated, for each of PUSCH, PUCCH and SRS. When focusing on p0, ,  and  are considered for PUSCH, PUCCH and SRS, respectively. The following is the corresponding RRC parameters specified in 38.331 [2], where, as can be seen, a single RRC parameter p0AlphaSet-r17 (p0-r17 for p0), whose value range is {-16..15}, is used for indication of p0 for each of PUSCH/PUCCH/SRS:
	[bookmark: _Toc131065199]–	Uplink-PowerControl
The IE Uplink-PowerControl is used to configure UE specific power control parameter for PUSCH, PUCCH and SRS.
Uplink-PowerControl information element
-- ASN1START
-- TAG-UPLINK-POWERCONTROL-START

Uplink-powerControl-r17  ::= SEQUENCE {
    ul-powercontrolId-r17        Uplink-powerControlId-r17,
    p0AlphaSetforPUSCH-r17       P0AlphaSet-r17                                                   OPTIONAL, -- Need R
    p0AlphaSetforPUCCH-r17       P0AlphaSet-r17                                                               OPTIONAL, -- Need R
    p0AlphaSetforSRS-r17         P0AlphaSet-r17                                                               OPTIONAL  -- Need R
}

P0AlphaSet-r17 ::=           SEQUENCE {
    p0-r17                       INTEGER (-16..15)                                                            OPTIONAL, -- Need R
    alpha-r17                    Alpha                                                                        OPTIONAL, -- Need S
    closedLoopIndex-r17          ENUMERATED { i0, i1 }
}

Uplink-powerControlId-r17 ::= INTEGER(1.. maxUL-TCI-r17)

-- TAG-UPLINK-POWERCONTROL-STOP
-- ASN1STOP




Observation 1: 
· [bookmark: _Hlk131691308]In Rel-17 unified TCI framework, the following TPC parameters can be configured by p0-r17, and determined based on the indicated TCI
·  for PUSCH transmit power control
·  for PUCCH transmit power control
·  for SRS transmit power control

Next, we show the exact UE behavior regarding transmit power control in NR, focusing on the difference between PUSCH and SRS. For PUSCH transmit power control, as described below from [1], the target power  is a parameter composed of the sum of a component  and a component . 

	[bookmark: _Ref500774487][bookmark: _Toc12021446][bookmark: _Toc20311558][bookmark: _Toc26719383][bookmark: _Toc29894814][bookmark: _Toc29899113][bookmark: _Toc29899531][bookmark: _Toc29917268][bookmark: _Toc36498142][bookmark: _Toc45699168][bookmark: _Toc130394848][bookmark: _Ref497117847]7.1.1	UE behaviour
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 , 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 .
[bookmark: _Hlk131665756]-	 is a parameter composed of the sum of a component  and a component  where . 
[…]
· For , a  value, applicable for all , is provided by p0-NominalWithGrant, or  if p0-NominalWithGrant is not provided, for each carrier  of serving cell  and a set of values are provided by a set of p0 in P0-PUSCH-AlphaSet indicated by a respective set of p0-PUSCH-AlphaSetId for active UL BWP  of carrier  of serving cell 
[…]



 is the “absolute” target power, while  is the “differential” target power.  is derived from the sum of absolute target power and differential target power. The range of  (i.e., p0 in P0-PUSCH-AlphaSet) is (-16..15), as specified in [2]:
	P0-PUSCH-AlphaSet ::=               SEQUENCE {
    p0-PUSCH-AlphaSetId                 P0-PUSCH-AlphaSetId,
    p0                                  INTEGER (-16..15)                                                       OPTIONAL, -- Need S
    alpha                               Alpha                                                                   OPTIONAL  -- Need S
}



Meanwhile, the following is the corresponding part for SRS transmit power from [1]:
	[bookmark: _Ref500079796][bookmark: _Toc12021450][bookmark: _Toc20311562][bookmark: _Toc26719387][bookmark: _Toc29894818][bookmark: _Toc29899117][bookmark: _Toc29899535][bookmark: _Toc29917272][bookmark: _Toc36498146][bookmark: _Toc45699172][bookmark: _Toc130394852]7.3.1	UE behaviour
If a UE transmits SRS based on a configuration by SRS-ResourceSet on active UL BWP  of carrier  of serving cell  using SRS power control adjustment state with index , the UE determines the SRS transmission power  in SRS transmission occasion  as 
[image: ] [dBm]
where,
-	 is the UE configured maximum output power defined in [8, TS 38.101-1], [8-2, TS 38.101-2] and [TS 38.101-3] for carrier  of serving cell  in SRS transmission occasion 
-	 is provided by p0 for active UL BWP  of carrier  of serving cell  and SRS resource set  provided by SRS-ResourceSet and SRS-ResourceSetId
-	 is a SRS bandwidth expressed in number of resource blocks for SRS transmission occasion  on active UL BWP  of carrier  of serving cell  and  is a SCS configuration defined in [4, TS 38.211] 
[…]



As can be seen above, unlike  for PUSCH,  is provided by p0 only, where p0 is the absolute value. 
In Rel.15 TCI framework, RRC parameter of p0 = {-202..24} can be configured per SRS-ResourceSet as below.
	SRS-ResourceSet ::=                     SEQUENCE {
    srs-ResourceSetId                       SRS-ResourceSetId,
    srs-ResourceIdList                      SEQUENCE (SIZE(1..maxNrofSRS-ResourcesPerSet)) OF SRS-ResourceId    OPTIONAL, -- Cond Setup
    resourceType                            CHOICE {
        aperiodic                               SEQUENCE {
            aperiodicSRS-ResourceTrigger            INTEGER (1..maxNrofSRS-TriggerStates-1),
            csi-RS                                  NZP-CSI-RS-ResourceId                                  OPTIONAL, -- Cond NonCodebook
            slotOffset                              INTEGER (1..32)                                        OPTIONAL, -- Need S
            ...,
            [[
            aperiodicSRS-ResourceTriggerList            SEQUENCE (SIZE(1..maxNrofSRS-TriggerStates-2))
                                                            OF INTEGER (1..maxNrofSRS-TriggerStates-1)     OPTIONAL  -- Need M
            ]]
        },
        semi-persistent                         SEQUENCE {
            associatedCSI-RS                        NZP-CSI-RS-ResourceId                                  OPTIONAL, -- Cond NonCodebook
            ...
        },
        periodic                                SEQUENCE {
            associatedCSI-RS                        NZP-CSI-RS-ResourceId                                  OPTIONAL, -- Cond NonCodebook
            ...
        }
    },
    usage                                   ENUMERATED {beamManagement, codebook, nonCodebook, antennaSwitching},
    alpha                                   Alpha                                                          OPTIONAL, -- Need S
[bookmark: _Hlk131688809]    p0                                      INTEGER (-202..24)                                             OPTIONAL, -- Cond Setup
    pathlossReferenceRS                     PathlossReferenceRS-Config                                     OPTIONAL, -- Need M
    srs-PowerControlAdjustmentStates        ENUMERATED { sameAsFci2, separateClosedLoop}                   OPTIONAL, -- Need S
    ...,
    [[
    pathlossReferenceRSList-r16             SetupRelease { PathlossReferenceRSList-r16}                    OPTIONAL  -- Need M
    ]],
    [[
    usagePDC-r17                            ENUMERATED {true}                                              OPTIONAL, -- Need R
    availableSlotOffsetList-r17             SEQUENCE (SIZE(1..4)) OF AvailableSlotOffset-r17               OPTIONAL, -- Need R
    followUnifiedTCI-StateSRS-r17           ENUMERATED {enabled}                                           OPTIONAL  -- Need R
    ]]
}




Based on above, definition of the value range of  for PUSCH and  for SRS are different. However, in TS38.331, the same RRC parameter of p0-r17 = {-16..15} in P0AlphaSet-r17 is used for the indication of both PUSCH and SRS. Consequently, the value range of p0 for SRS is unnecessary restricted based on the current specifications when unified TC framework is configured. 
Observation 2: 
·  for PUSCH transmit power control is the differential target power in TS38.213.
· The value range is (-16..15)
·  for SRS transmit power control is the absolute target power in TS38.213.
· The value range is (-202..24)
· The same RRC parameter of p0-r17 in P0AlphaSet-r17, whose value range is {-16..15}, is used for the indication of  for PUSCH and  for SRS in TS38.331.

There are two possible options to solve the above issue. Option 1 is that existing p0-r17 = {-16..15} in P0AlphaSet-r17 is not used for SRS, and to introduce new RRC parameter of p0Srs-r17 = {-202..24} in P0AlphaSet-r17 to indicate the absolute target power for SRS. Since it introduces new RRC parameter, we also need to send LS to RAN2 to inform the update, if agreed. Option 2 is to reuse existing RRC parameter p0-r17 = {-16..15} in P0AlphaSet-r17 for SRS, and RAN1 can discuss how to indicate the absolute target power for SRS. For example, the absolute target power for SRS is the sum of a component of absolute value (e.g., reuse ) and a component of differential value (i.e. existing p0-r17). In this case, for the configuration of the absolute value, whether the existing other RRC parameter can be reused or new RRC parameter is needed can be discussed. Since the current TS38.213 is specified that the absolute value of p0 is configured for SRS, TS38.213 should be also updated for SRS in unified TCI framework. Considering Option 2 has larger impacts on RAN1 spec., we prefer Option 1.
Proposal 1: 
· RAN1 to discuss how to resolve the issue of value range mismatch on p0 for SRS in Rel-17 unified TCI framework.
· Down select from the following options (Option 1 is preferred):
· [bookmark: _Hlk131690466]Option 1: Existing p0-r17 = {-16..15} in P0AlphaSet-r17 is not used for SRS, and introduce new RRC parameter of p0Srs-r17 = {-202..24} in P0AlphaSet-r17 to indicate the absolute target power for SRS.
· Send LS to RAN2 to inform the above.
· Option 2: Reuse existing p0-r17 = {-16..15} in P0AlphaSet-r17 for SRS, and discuss in RAN1 how to indicate the absolute target power for SRS.


Moreover, similar to SRS, Rel-17 unified TCI based p0 configuration/update for PUCCH also have an issue. According to section 7 of 38.213 [1], if a UE is provided TCI-State in dl-OrJointTCI-StateList or TCI-UL-State, the values of  and the PUCCH power control adjustment state  are provided by p0AlphaSetforPUCCH associated with the indicated TCI-State or TCI-UL-State by using the same RRC parameter P0AlphaSet-r17, which means the value range (-16..15) is considered for p0. , however, is a parameter of composed of the sum of a component  (i.e., absolute target power) and a component  (i.e., differential target power). Therefore, the value range of p0-r17 doesn’t fit the actual range of .

The issue can be resolved more easily, compared to SRS described above, based on a straightforward modification in RAN1 specification in our view. For example, since PUCCH transmit power control considers differential target power  already, Rel-17 unified TCI based p0 configuration/update can just point to that parameter, instead of . This approach doesn’t cause any change for RAN2 RRC parameters, or any change for the behavior intended in RAN1 specification in principle. 

Proposal 2: 
· For the issue of value range mismatch on p0 for PUCCH in Rel-17 unified TCI framework, apply the CR proposed in R1-2303692 [3]



3. Conclusion
In this contribution, we discussed an issue of value range mismatch of p0 for in Rel-17 unified TCI framework, and we made the following observations and proposal. 
Observation 1: 
· In Rel-17 unified TCI framework, the following TPC parameters can be configured by p0-r17, and determined based on the indicated TCI
·  for PUSCH transmit power control
·  for PUCCH transmit power control
·  for SRS transmit power control

Observation 2: 
·  for PUSCH transmit power control is the differential target power in TS38.213.
· The value range is (-16..15)
·  for SRS transmit power control is the absolute target power in TS38.213.
· The value range is (-202..24)
· The same RRC parameter of p0-r17 in P0AlphaSet-r17, whose value range is {-16..15}, is used for the indication of  for PUSCH and  for SRS in TS38.331.

Proposal 1: 
· RAN1 to discuss how to resolve the issue of value range mismatch on p0 for SRS in Rel-17 unified TCI framework.
· Down select from the following options (Option 1 is preferred):
· Option 1: Existing p0-r17 = {-16..15} in P0AlphaSet-r17 is not used for SRS, and introduce new RRC parameter of p0Srs-r17 = {-202..24} in P0AlphaSet-r17 to indicate the absolute target power for SRS.
· Send LS to RAN2 to inform the above.
· Option 2: Reuse existing p0-r17 = {-16..15} in P0AlphaSet-r17 for SRS, and discuss in RAN1 how to indicate the absolute target power for SRS.

Proposal 2: 
· For the issue of value range mismatch on p0 for PUCCH in Rel-17 unified TCI framework, apply the CR proposed in R1-2303692 [3]
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