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Introduction
In this contribution, we summarize companies’ views on Maintenance for UL power control based on the draft CRs and discussion papers submitted to AI 7.1.5 for RAN1 #96bis.
Closed loop process aspect
Correction on closed loop power control for SRS
R1-1904762	Draft CR on addressing SRS closed loop power control issues	ZTE
Description
	Reason for change:
	In TS38.213 f40, there are issues for closed loop power control for SRS transmission as follows:
Issue #1: 




 should be replaced by  in , since the accumulated closed loop power control of SRS does not depend on the exact the previous one transmission. It should be based on the closed loop power control value of i-i0 transmission, where the meaning of i0 can be found in the description of .
Issue #2: 




When SRS transmission is tied with PUSCH transmission,  is not correct, because the index of PUSCH transmission is maintained independently to the index of SRS transmission. So  should be equal to , where  is the current PUSCH power control adjustment state as described in Subclause 7.1.1, 
Issue #3: 
The relation between closed loop power control for SRS and PUSCH is not clear.
The description of srs-PowerControlAdjustmentStates in TS38.331 f40 is cited as follows.
SRS-ResourceSet ::=                     SEQUENCE {
    ...
srs-PowerControlAdjustmentStates        ENUMERATED { sameAsFci2, separateClosedLoop}                        OPTIONAL, -- Need S
    ...
}

	srs-PowerControlAdjustmentStates
Indicates whether hsrs,c(i) = fc(i,1) or hsrs,c(i) = fc(i,2) (if twoPUSCH-PC-AdjustmentStates are configured) or serarate close loop is configured for SRS. This parameter is applicable only for Uls on which UE also transmits PUSCH. If absent or release, the UE applies the value sameAs-Fci1 (see TS 38.213 [13], clause 7.3).


It is supposed that the meaning of values of “sameAs-Fci1” and “sameAsFci2” can be found in 38.213. However, there is no clear description in 38.213 as cited below. 


“-	, where  is the current PUSCH power control adjustment state as described in Subclause 7.1.1, if srs-PowerControlAdjustmentStates indicates a same power control adjustment state for SRS transmissions and PUSCH transmissions; or
...”
Furthermore, the relation between the value of l and srs-PowerControlAdjustmentStates is ambiguous. It is suggested to adopt the change as follows:


“-	, where  is the current PUSCH power control adjustment state as described in Subclause 7.1.1, if srs-PowerControlAdjustmentStates indicates a same power control adjustment state for SRS transmissions and PUSCH transmissions. l=1, when the UE is provided the value of “sameAsFci2 by srs-PowerControlAdjustmentStates, and l=0, when  the UE is not provided by srs-PowerControlAdjustmentStates; or
...”
Issue #4: 
For SRS closed loop power control which is not tied with PUSCH transmission, l should be specified as, e.g. 2. 

	-
	

	Summary of change:
	To address the above issues, the following changes are proposed:



1.  is replaced by  in 


2.  is replaced by 
3. The sentence for clarification: “l=1, when srs-PowerControlAdjustmentStates equals the value of “sameAsFci2”, and l=0, when  srs-PowerControlAdjustmentStates is absent or release” is added.
4. l should be specified as 2 for SRS closed loop power control which is not tied with PUSCH transmission

	
	

	Consequences if not approved:
	If the first 2 changes are not approved, the current statements are not correct.
If the third change is not adopted, it is not clear on how to determine the value of “l”.
If the fourth change is not adopted, there is inconsistency between h(i,l) in the power calculation formula and the following description h(i) wihout l.


Proposed text changes
[bookmark: _Toc535263169][bookmark: _Ref500079796]<-----------------------------------------------Unchanged part omitted --------------------------------------------------->
7.3.1	UE behaviour






If a UE transmits SRS 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 

 [dBm]
where,
<Unchanged part omitted>




-	For the SRS power control adjustment state for active UL BWP  of carrier  of serving cell  and SRS transmission occasion 




-	, where  is the current PUSCH power control adjustment state as described in Subclause 7.1.1, if srs-PowerControlAdjustmentStates indicates a same power control adjustment state for SRS transmissions and PUSCH transmissions. l=1, when the UE is provided the value of “sameAsFci2 by srs-PowerControlAdjustmentStates, and l=0, when the UE is not provided by srs-PowerControlAdjustmentStates; or





-	, where l=2, if the UE is not configured for PUSCH transmissions on active UL BWP  of carrier  of serving cell , or if srs-PowerControlAdjustmentStates indicates separate power control adjustment states between SRS transmissions and PUSCH transmissions, and if tpc-Accumulation is not provided, where 

-	The  values are given in Table 7.1.1-1

-	 is jointly coded with other TPC commands in a PDCCH with DCI format 2_3, as described in Subclause 11.4















-	 is a sum of TPC command values in a set  of TPC command values with cardinality  that the UE receives between  symbols before SRS transmission occasion  and  symbols before SRS transmission occasion  on active UL BWP  of carrier  of serving cell  for SRS power control adjustment state, where  is the smallest integer for which  symbols before SRS transmission occasion  is earlier than  symbols before SRS transmission occasion 




-	if the SRS transmission is aperiodic,  is a number of symbols for active UL BWP  of carrier  of serving cell  after a last symbol of a corresponding PDCCH triggering the SRS transmission and before a first symbol of the SRS transmission 






-	if the SRS transmission is semi-persistent or periodic,  is a number of  symbols equal to the product of a number of symbols per slot, , and the minimum of the values provided by k2 in PUSCH-ConfigCommon for active UL BWP  of carrier  of serving cell  







-	If the UE has reached maximum power for active UL BWP  of carrier  of serving cell  at SRS transmission occasion  and , then 







-	If UE has reached minimum power for active UL BWP  of carrier  of serving cell  at SRS transmission occasion  and , then 






-	If a configuration for a  value or for a  value for a corresponding SRS power control adjustment state  for active UL BWP  of carrier  of serving cell  is provided by higher layers


-	 
-	Else


-	 
where




 is the TPC command value indicated in the random access response grant corresponding to the random access preamble that the UE transmitted on active UL BWP  of carrier  of the serving cell , and 

; 




where  is provided by higher layers and corresponds to the total power ramp-up requested by higher layers from the first to the last preamble for active UL BWP  of carrier  of serving cell .








-	, where l=2, if the UE is not configured for PUSCH transmissions on active UL BWP  of carrier  of serving cell , or if srs-PowerControlAdjustmentStates indicates separate power control adjustment states between SRS transmissions and PUSCH transmissions, and tpc-Accumulation is provided, and the UE detects a DCI format 2_3  symbols before a first symbol of SRS transmission occasion , where absolute values of  are provided in Table 7.1.1-1




-	if srs-PowerControlAdjustmentStates indicates a same power control adjustment state for SRS transmissions and PUSCH transmissions, the update of the power control adjustment state for SRS transmission occasion  occurs at the beginning of each SRS resource in the SRS resource set ; otherwise, the update of the power control adjustment state SRS transmission occasion  occurs at the beginning of the first transmitted SRS resource in the SRS resource set . 
<-----------------------------------------------Unchanged part omitted --------------------------------------------------->
Comments
Feature-Lead Recommendation: Taking into account multiple issues are handled in this CR together, these issues are separately discussed as follows.





CR-1:  should be replaced by  in , since the accumulated closed loop power control of SRS does not depend on the exact the previous one transmission. It should be based on the closed loop power control value of i-i0 transmission, where the meaning of i0 can be found in the description of .
Proposed text changes
<-----------------------------------------------Unchanged part omitted --------------------------------------------------->





-	 if the UE is not configured for PUSCH transmissions on active UL BWP  of carrier  of serving cell , or if srs-PowerControlAdjustmentStates indicates separate power control adjustment states between SRS transmissions and PUSCH transmissions, and if tpc-Accumulation is not provided, where 

-	The  values are given in Table 7.1.1-1
<-----------------------------------------------Unchanged part omitted --------------------------------------------------->
Please provide your views in the following table:
	Companies
	Views
	Comments/Further clarification

	ZTE
	Support 
	

	Samsung
	Support
	

	Nokia
	No Support
	We are not O.K. to change h(i-1) to h(i-i0), since the accumulation should be done based on one previous transmission.

	Motorola Mobility, Lenovo
	Support
	

	QC
	Support
	

	Sharp
	Support
	

	vivo
	Support
	



Feature-Lead Recommendation:  To support the updated draft CR R1-1905640.

CR-2:  



 should be equal to , where  is the current PUSCH power control adjustment state as described in Subclause 7.1.1
Proposed text changes
<-----------------------------------------------Unchanged part omitted --------------------------------------------------->




	, where  is the current PUSCH power control adjustment state as described in Subclause 7.1.1, if srs-PowerControlAdjustmentStates indicates a same power control adjustment state for SRS transmissions and PUSCH transmissions.
<-----------------------------------------------Unchanged part omitted --------------------------------------------------->
Please provide your views in the following table:
	Companies
	Views
	Comments/Further clarification

	ZTE
	Support 
	

	Samsung
	Not support
	No change because of the following:
 hb,f,c(i,l) = fb,f,c(i,l) does not imply that there is a PUSCH transmission in occasion i but that UE has to use the PUSCH power control adjustment state l for the SRS power control adjustment state l in current SRS transmission occasion i. Also, what fb,f,c(i,l) is, is defined. 

	Intel
	Do not support
	It looks current spec is clear enough.

	Nokia
	Support
	Transmission occasion index ‘i’ of SRS and ‘i' of PUSCH can have different value

	Motorola Mobility, Lenovo
	Not essential
	Our understanding of the current spec wording “current PUSCH power control  adjustment state” is it the PUSCH power control adjustment state for the latest/most recent PUSCH transmission occasion and the index ‘i’ for PUSCH and SRS are just overloaded.  

	OPPO
	No needed
	In our understanding, the i here is the current SRS transmission occasion i instead of PUSCH transmission occasion i.

	QC
	
	What we really mean is that considering the SRS as a new transmission occasion and apply the corresponding update of TPC.

	vivo
	Not support
	From our understanding, the ‘i’’ is the latest/current PUSCH transmission occasion. It seems the modification makes the description more ambiguous.



Feature-Lead Recommendation:  Further discussion on this issue

CR-3 
The description of srs-PowerControlAdjustmentStates in TS38.331 f40 is cited as follows.
SRS-ResourceSet ::=                     SEQUENCE {
    ...
srs-PowerControlAdjustmentStates        ENUMERATED { sameAsFci2, separateClosedLoop}                        OPTIONAL, -- Need S
    ...
}

	srs-PowerControlAdjustmentStates
Indicates whether hsrs,c(i) = fc(i,1) or hsrs,c(i) = fc(i,2) (if twoPUSCH-PC-AdjustmentStates are configured) or serarate close loop is configured for SRS. This parameter is applicable only for Uls on which UE also transmits PUSCH. If absent or release, the UE applies the value sameAs-Fci1 (see TS 38.213 [13], clause 7.3).


It is supposed that the meaning of values of “sameAs-Fci1” and “sameAsFci2” can be found in 38.213. However, there is no clear description in 38.213 as cited below. 


“-	, where  is the current PUSCH power control adjustment state as described in Subclause 7.1.1, if srs-PowerControlAdjustmentStates indicates a same power control adjustment state for SRS transmissions and PUSCH transmissions; or
...”
Proposed text changes
-----------------------------------------


, where  is the current PUSCH power control adjustment state as described in Subclause 7.1.1, if srs-PowerControlAdjustmentStates indicates a same power control adjustment state for SRS transmissions and PUSCH transmissions. l=1, when the UE is provided the value of “sameAsFci2 by srs-PowerControlAdjustmentStates, and l=0, when the UE is not provided by srs-PowerControlAdjustmentStates;
-----------------------------------------
Please provide your views in the following table:
	Companies
	Views
	Comments/Further clarification

	ZTE
	Support 
	

	Samsung
	Not support 
	Not essential - srs-PowerControlAdjustmentStates operation is described in TS38.331.

	Nokia
	Not support
	

	Motorola Mobility, Lenovo
	Not support
	Current 38.213 specification text together with 38.331 is clear. 

	OPPO
	Not support
	Current  specification text is clear. 

	Sharp
	Not support
	

	vivo
	Not support
	



Feature-Lead Recommendation:  No further discussion on this issue is needed

CR-4 
For SRS closed loop power control which is not tied with PUSCH transmission, l should be specified as, e.g. 2.
Proposed text changes
<-----------------------------------------------Unchanged part omitted --------------------------------------------------->





-	, where l=2, if the UE is not configured for PUSCH transmissions on active UL BWP  of carrier  of serving cell , or if srs-PowerControlAdjustmentStates indicates separate power control adjustment states between SRS transmissions and PUSCH transmissions, and if tpc-Accumulation is not provided, where 
<Unchanged part omitted>







-	If the UE has reached maximum power for active UL BWP  of carrier  of serving cell  at SRS transmission occasion  and , then 







-	If UE has reached minimum power for active UL BWP  of carrier  of serving cell  at SRS transmission occasion  and , then 






-	If a configuration for a  value or for a  value for a corresponding SRS power control adjustment state  for active UL BWP  of carrier  of serving cell  is provided by higher layers


-	 
-	Else


-	 
where




 is the TPC command value indicated in the random access response grant corresponding to the random access preamble that the UE transmitted on active UL BWP  of carrier  of the serving cell , and 

; 




where  is provided by higher layers and corresponds to the total power ramp-up requested by higher layers from the first to the last preamble for active UL BWP  of carrier  of serving cell .








-	, where l=2, if the UE is not configured for PUSCH transmissions on active UL BWP  of carrier  of serving cell , or if srs-PowerControlAdjustmentStates indicates separate power control adjustment states between SRS transmissions and PUSCH transmissions, and tpc-Accumulation is provided, and the UE detects a DCI format 2_3  symbols before a first symbol of SRS transmission occasion , where absolute values of  are provided in Table 7.1.1-1
<-----------------------------------------------Unchanged part omitted --------------------------------------------------->
Please provide your views in the following table:
	Companies
	Views
	Comments/Further clarification

	ZTE
	Support 
	

	Samsung
	Not support
	No change in RAN1 because of the following:
We agreed to have a single closed loop for SRS power control in the case where SRS power control is not tied with PUSCH power control. So, in such case, we don’t need to have index l. In current TS38.213, it is specified as hb,f,c(i)  which is different from hb,f,c(i,l).

	Intel
	Do not support
	Share the same view with SS. 

	Nokia
	Not support
	

	Motorola Mobility, Lenovo
	Not support
	Current specification is clear. RAN1 has agreed to only one CL-PC process when SRS is not tied with PUSCH, so no notion/notation of CL-PC index ‘l’ is needed in this case.

	OPPO
	Not support
	

	QC
	Not support
	L has no meaning for SRS with separate power control

	Sharp
	Not support
	Agree with view from Samsung

	vivo
	Not support
	


Feature-Lead Recommendation:  No further discussion on this issue is needed

PHR aspects
Correction on PHR determination
R1-1904926	Draft CR on PHR determination and transmission	Motorola Mobility, Lenovo
Description
	Reason for change:
	Correction for the PHR specifications: Existing criterion to decide between actual or virtual PHR is only applicable to PUSCH and Aperiodic-SRS, but not to Periodic/Semi-persistent-SRS PHR. 

	
	

	Summary of change:
	Clarify that “higher layer signalling of configured grant” should change to “higher layer signalling of UL transmission(s)” so that P-SRS and SP-SRS are also coveed by the specifications. 

	
	

	Consequences if not approved:
	Ambiguity in criterion to decide between actual or virtual Type-3 PHR for Periodic/Semi-persistent-SRS.

	Other comments:
	Impact analysis
Impacted functionality:
Type-3 Power headroom report 
Inter-operability: 
If UE does not implement this change but network does, UE may report a virtual Type-3 PHR instead of an actual Type-3 PHR. 
If UE implements this change but network does not, UE can report the appropriate actual or virtual PHR for Periodic/Semi-persistent-SRS.
This change may affect performance of power control but does not have inter-operability issue. 


Proposed text changes
<-----------------------------------------------Unchanged part omitted --------------------------------------------------->
[bookmark: _Toc4424259]7.7	Power headroom report










The types of UE power headroom reports are the following. A Type 1 UE power headroom  that is valid for PUSCH transmission occasion  on active UL BWP  of carrier  of serving cell . A Type 3 UE power headroom that is valid for SRS transmission occasion  on active UL BWP  of carrier  of serving cell . 
[bookmark: OLE_LINK31][bookmark: OLE_LINK5][bookmark: OLE_LINK29][bookmark: OLE_LINK30]A UE determines whether a power headroom report for an activated serving cell [11, TS 38.321] is based on an actual transmission or a reference format based on the higher layer signalling of configured grant UL transmission(s) and downlink control information the UE received until and including the PDCCH monitoring occasion where the UE detects the first DCI format 0_0 or DCI format 0_1 scheduling an initial transmission of a transport block since a power headroom report was triggered if the power headroom report is reported on a PUSCH triggered by the first DCI. Otherwise, a UE determines whether a power headroom report is based on an actual transmission or a reference format based on the higher layer signalling of configured grant UL transmission(s) and downlink control information the UE received until the first uplink symbol of a configured PUSCH transmission minus T'proc,2=Tproc,2 where Tproc,2 is determined according to [6, TS 38.214] assuming d2,1 = 1, d2,2=0, and with µDL corresponding to the subcarrier spacing of the active downlink BWP of the scheduling cell for a configured grant if the power headroom report is reported on the PUSCH using the configured grant.
<-----------------------------------------------Unchanged part omitted --------------------------------------------------->
Comments
Please provide your views in the following table:
	Companies
	Views
	Comments/Further clarification

	ZTE
	Support
	

	Samsung
	Support
	UE behavior on Type 3 PHR reporting for P-SRS and SP-SRS is missing.

	Nokia
	Support
	

	Motorola Mobility, Lenovo
	Support
	The CR is to clarify the criterion to decide between actual/virtual PHR is also applicable for SRS.

	OPPO
	Support
	

	Sharp
	Support
	

	vivo
	Support
	



Feature-Lead Recommendation:  To support the draft CR R1-1904926.

Correction on PC setting for virtual PHR
R1-1904927	Draft CR on PC setting for virtual PHR	Motorola Mobility, Lenovo
Description
	Reason for change:
	Correction for the PHR specifications: (i) The closed-loop power control adjustment state is undefined for virtual PHR (both Type-1 and Type-3 PHR) since there is no (actual) ehaviorion occasion for which the closed-loop value can be computed; and (ii) The value of P0_Nominal_PUSCH for virtual PUSCH PHR (Type-1 PHR) is based on P0 for Msg3, so it is undefined for a serving cell without RACH configuration. 

	
	

	Summary of change:
	(i) Provide the definition of closed-loop power control adjustment state for the case of virtual PHR (both Type-1 and Type-3 PHR) based on the ehaviorio previous (actual) ehaviorion occasion. (ii) Provide P0_NominalWithGrant as the cell-specific P0 value to used for virtual Type-1 PHR (i.e., PUSCH PHR)

	
	

	Consequences if not approved:
	Ambiguity in the closed-loop value for virtual Type-1 and Type-3 PHR, and P0_Nominal_PUSCH value for virtual PUSCH PHR for a serving cell without RACH configuration. 

	Other comments:
	Impact analysis
Impacted functionality:
Virtual Power headroom report for NR-CA  
Inter-operability: 
Risk of misinterpretation of virtual PHR with potential discrepancy between gNodeB and UE if the UE and/or gNB do not implement this CR. 


Proposed text changes
[bookmark: _Toc4424260]---------------------------------------------Unchanged part omitted -------------------------------------------------
7.7.1	Type 1 PH report
<Unchanged part omitted>




If the UE determines that a Type 1 power headroom report for an activated serving cell is based on a reference PUSCH transmission then, for PUSCH transmission occasion  on active UL BWP  of carrier  of serving cell , the UE computes the Type 1 power headroom report as

	 [dB]








where  is computed assuming MPR=0 dB, A-MPR=0 dB, P-MPR=0 dB. TC = 0 dB. MPR, A-MPR, P-MPR and TC are defined in [8-1, TS 38.101-1], [8-2, TS38.101-2] and [8-3, TS 38.101-3]. The remaining parameters are defined in Subclause 7.1.1 where  and  are obtained using for an uplink carrier f of an activated serving cell c with RACH configuration, otherwise using  value provided by p0-NominalWithGrant, and p0-PUSCH-AlphaSetId = 0,  is obtained using PathlossReferenceRS-Id = 0, and  using .
If a UE is configured with two UL carriers for a serving cell and the UE determines a Type 1 power headroom report for the serving cell based on a reference PUSCH transmission, the UE computes a Type 1 power headroom report for the serving cell assuming a reference PUSCH transmission on the UL carrier provided by pusch-Config. If the UE is provided pusch-Config for both UL carriers, the UE computes a Type 1 power headroom report for the serving cell assuming a reference PUSCH transmission on the UL carrier provided by pucch-Config. If pucch-Config is not provided to the UE for any of the two UL carriers, the UE computes a Type 1 power headroom report for the serving cell assuming a reference PUSCH transmission on the non-supplementary UL carrier. 
[bookmark: _Toc4424261]7.7.2	Type 2 PH report
This subclause is reserved.
[bookmark: _Toc4424262]7.7.3	Type 3 PH report






If a UE determines that a Type 3 power headroom report for an activated serving cell is based on an actual SRS transmission then, for SRS transmission occasion  on active UL BWP  of carrier  of serving cell  and if the UE is not configured for PUSCH transmissions on carrier  of serving cell , the UE computes a Type 3 power headroom report as 

 [dB]






where , , , ,  and  are defined in Subclause 7.3.1.







If the UE determines that a Type 3 power headroom report for an activated serving cell is based on a reference SRS transmission then, for SRS transmission occasion  on UL BWP  of carrier  of serving cell , and if the UE is not configured for PUSCH transmissions on UL BWP  of carrier  of serving cell , the UE computes a Type 3 power headroom report as 

	 [dB]









where  is a SRS resource set corresponding to SRS-ResourceSetId = 0 for UL BWP  and , ,  and  are defined in Subclause 7.3.1 with corresponding values obtained from SRS-ResourceSetId = 0 for UL BWP and using .  is computed assuming MPR=0 dB, A-MPR=0 dB, P-MPR=0 dB and TC =0 dB. MPR, A-MPR, P-MPR and TC are defined in [8-1, TS 38.101-1], [8-2, TS38.101-2] and [8-3, TS 38.101-3]. 
If a UE is configured with two UL carriers for a serving cell and the UE determines a Type 3 power headroom report for the serving cell based on a reference SRS transmission, the UE computes a Type 3 power headroom report for the serving cell assuming a reference SRS transmission on the UL carrier provided by pucch-Config. If pucch-Config is not provided to the UE for any of the two UL carriers, the UE computes a Type 3 power headroom report for the serving cell assuming a reference SRS transmission on the non-supplementary UL carrier.
---------------------------------------------Unchanged part omitted -------------------------------------------------
Comments
Taking into account multiple issues are handled in this CR together, these issues are separately discussed as follows.

Issue-1 Default for the calculation of virtual PUSCH PHR
The P0_nominal_PUSCH value (i.e., the cell-specific component of P0) for virtual Type-1 PHR (i.e., PUSCH PHR) is based on P0_nominal_msg3 (or P0_nominal_PUSCH(j=0)). However, P0_nominal for Msg3 is only defined a serving cell with RACH configuration, so it is undefined for a serving cell without RACH configuration.
Feature-Lead Recommendation: We need to justify whether this issue exists or not firstly, before discussing the CR.
Q1: Is it undefined for the P0_Nominal_PUSCH for virtual PUSCH PHR (Type-1 PHR) for a serving cell without RACH configuration. 
Please provide your views in the following table:
	Companies
	Views
	Comments/Further clarification

	ZTE
	Yes, it is undefined
	The PRACH configuration of rach-ConfigCommon in BWP-UplinkCommoon including P0_norminal__msg3 (i.e., P0_nominal_PUSCH(j=0)) is optional and are only available for the corresponding serving ce, not cross-cc, as follows:

BWP-UplinkCommon information element
BWP-UplinkCommon ::=                SEQUENCE {
genericParameters                   BWP,
rach-ConfigCommon                   SetupRelease { RACH-ConfigCommon }                                      OPTIONAL,   -- Need M
pusch-ConfigCommon                  SetupRelease { PUSCH-ConfigCommon }                                     OPTIONAL,   -- Need M
pucch-ConfigCommon                  SetupRelease { PUCCH-ConfigCommon }                                     OPTIONAL,   -- Need M
}

	Samsung
	Not support
	Non-backward compatible change. If the UE has to calculate virtual PUSCH PHR for a serving cell without RACH configuration, the UE can use P0_NOMINAL_PUSCH,f,c(0) configured for the serving cell with RACH configuration.

	Nokia
	Not support
	For parameters not configured, we prefer simply assume ‘0’ value or no value in other words.

	Motorola Mobility, Lenovo
	Yes, undefined behavior
	P0_ nominal Msg3 is only applicable for the case with RACH configuration. For a serving cell without RACH, P0_nominal_msg3 (or P0_nominal_PUSCH(j=0)) is not defined. For calculating virtual PUSCH PHR for a serving cell, the specification requires the use of P0_ nominal Msg3 for that serving cell (and not the value used for a different serving cell). 

	vivo
	Not support
	The P0_nominal_msg3 of the serving cell with RACH configuration can be applied for this case.


Q2: 
· If the answer for Q1 is Yes (i.e., undefined), please down-select the following two alternatives mentioned in this case (R1-1904927). 
· 
Alt-1:  value provided by p0-NominalWithGrant is reused
· 
Alt-2:  (i.e., P0_nominal for Msg3) configured for the non SUL carrier f and primary cell c for virtual PHR calculation
· If the answer for Q1 is No (i.e., defined), please provide the corresponding paragraphs in the spec to provide/prove the default value for PUSCH virtual PHR calculation in the case of a serving cell without RACH configuration.
Please provide your views in the following table:
	Companies
	Views
	Comments/Further clarification

	ZTE
	Alt-2
	Alt-1 is a straightforward solution and does not face the issue of non backforward compatibility (NBC). We can live with Alt-1 if this alternative is the majority view.

	Samsung
	Not support
	As commented in Q1, UE can use P0_NOMINAL_PUSCH,f,c(0) configured for the serving cell with RACH configuration.

	Nokia
	Not support
	

	Motorola Mobility, Lenovo
	Alt-1
	P0_nominal for grant based UL is configured for a cell that the UE is configured with PUSCH and for which PUSCH PHR is to be reported. It is straight-forward to use it for calculation of virtual PUSCH PHR for that cell without RACH. We do not need to refer to parameters from other cells with potential different radio conditions that may have quite different parameter values configured.

	Vivo
	Not support
	



Feature-Lead Recommendation:  We need one common understanding for this issue as following firstly before discussing the CR.
Is it undefined for the P0_Nominal_PUSCH for virtual PUSCH PHR (Type-1 PHR) for a serving cell without RACH configuration?
· Yes, it is undefined: Motorola Mobility, Lenovo, ZTE,
· No, it is defined: 

Issue-2 virtual transmission occasion for virtual PHR
The closed-loop power control adjustment state is undefined for virtual PHR (both Type-1 and Type-3 PHR) since there is no (actual) transmission occasion for which the closed-loop value can be computed
Proposed text changes
---------------------------------------------Unchanged part omitted -------------------------------------------------
7.7.1	Type 1 PH report
<Unchanged part omitted>




If the UE determines that a Type 1 power headroom report for an activated serving cell is based on a reference PUSCH transmission then, for PUSCH transmission occasion  on active UL BWP  of carrier  of serving cell , the UE computes the Type 1 power headroom report as

	 [dB]







where  is computed assuming MPR=0 dB, A-MPR=0 dB, P-MPR=0 dB. TC = 0 dB. MPR, A-MPR, P-MPR and TC are defined in [8-1, TS 38.101-1], [8-2, TS38.101-2] and [8-3, TS 38.101-3]. The remaining parameters are defined in Subclause 7.1.1 where  and  are obtained using  and p0-PUSCH-AlphaSetId = 0,  is obtained using PathlossReferenceRS-Id = 0, and  using .
<Unchanged part omitted>
7.7.3	Type 3 PH report
<Unchanged part omitted>

 [dB]









where  is a SRS resource set corresponding to SRS-ResourceSetId = 0 for UL BWP  and , ,  and  are defined in Subclause 7.3.1 with corresponding values obtained from SRS-ResourceSetId = 0 for UL BWP and using .  is computed assuming MPR=0 dB, A-MPR=0 dB, P-MPR=0 dB and TC =0 dB. MPR, A-MPR, P-MPR and TC are defined in [8-1, TS 38.101-1], [8-2, TS38.101-2] and [8-3, TS 38.101-3]. 
---------------------------------------------Unchanged part omitted -------------------------------------------------
Please provide your views in the following table:
	Companies
	Views
	Comments/Further clarification

	ZTE
	Not support this CR
	We agree that the definition for the transmission occasion I is unclear in the virtual PHR calculation for PUSCH, but the above CR can not handle this case. 
· What is the meaning of transmission occasion i-1 in this case?
· Why we can guarantee transmission occasion i-1 is a real transmission, not a virtual transmission again. 

	Samsung
	Not support
	This is similar to the issue discussed in Section 2.1.3 (for CR-2 and CR-3), i.e., how to interpret the index ‘I’ in fb,f,c(I,l) and hb,f,c(i).
From our understanding, fb,f,c(I,l) in the equation for Type 1 virtual PHR calculation means the PUSCH power control adjustment l which has been calculated until the occasion i. So, even though there is no PUSCH transmission occasion I, the equation is still valid.
The same applies for hb,f,c(l).

	Nokia
	Not support
	

	Motorola Mobility, Lenovo
	Support
	The issue that is to be corrected is how to define the CL-PC value for the case of virtual PHR, i.e., when there is no actual transmission what the UE uses to calculate the CL-PC value.
Our view is transmission occasion “i-1” to refer to an actual transmission occasion which is immediately before the PHR cut-off time. In words, this is the same CL-PC value that was used in the most recent UL transmission before PHR. In particular, we propose not to accumulate any TPC values (i.e., group-common TPC values), since virtual PHR does not count as an actual transmission occasion which needs a CL-PC update.

	QC 
	Not support
	

	vivo
	Not support
	



Feature-Lead Recommendation:  No further discussion on this issue is needed

Pathloss parameter aspect
Correction on alignment of a PL parameter
R1-1904761	Draft CR on alignment of a PL parameter	ZTE
Description
	Reason for change:
	

In TS38.213, the BWP index b is missed in  which is not align with the part of  in the power calculation formula.

	-
	

	Summary of change:
	
Adding the BWP index b in 

	
	

	Consequences if not approved:
	The UE behavior of PL calculation is not clear for PUSCH transmission.

	Other comments:
	Isolated impact analysis:
This CR just corrects the subscript of a PL parameter. There is no impact on implementation.


Proposed text changes
[bookmark: _Toc535263165][bookmark: _Ref500774487][bookmark: _Ref497117847]---------------------------------------------Unchanged part omitted -------------------------------------------------
7.1.1	UE ehavior







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

 [dBm]
where,
<Unchanged part omitted>


-	is a downlink pathloss estimate in dB calculated by the UE using reference signal (RS) index [image: ] for the active DL BWP, as described in Subclause 12, of serving cell 
<Unchanged part omitted>


= referenceSignalPower – higher layer filtered RSRP, where referenceSignalPower is provided by higher layers and RSRP is defined in [7, TS 38.215] for the reference serving cell and the higher layer filter configuration provided by QuantityConfig is defined in [12, TS 38.331] for the reference serving cell
If the UE is not configured periodic CSI-RS reception, referenceSignalPower is provided by ss-PBCH-BlockPower. If the UE is configured periodic CSI-RS reception, referenceSignalPower is provided either by ss-PBCH-BlockPower or by powerControlOffsetSS providing an offset of the CSI-RS transmission power relative to the SS/PBCH block transmission power [6, TS 38.214]. If powerControlOffsetSS is not provided to the UE, the UE assumes an offset of 0 dB.
---------------------------------------------Unchanged part omitted -------------------------------------------------
Comments
Please provide your views in the following table:
	Companies
	Views
	Comments/Further clarification

	ZTE
	Support 
	

	Samsung
	Support
	It is just a typo, not an essential issue. Should be combined in another CR.

	Nokia
	Support
	

	Motorola Mobility, Lenovo
	Support
	Editorial correction

	OPPO
	Support
	

	Sharp
	Support
	

	vivo
	Support
	



Feature-Lead Recommendation:  To support the draft CR R1-1904761.

Power scaling aspects
Correction on one port PUSCH power scaling
R1-1904849	Correction on one port PUSCH power scaling	Ericsson
Description
	Reason for change:
	When a PUSCH configured for single antenna port operation is triggered by DCI format 0_1, the UE transmits with a lower maximum transmit power than for DCI format 0_0, which is inconsistent since DCI format 0_0 also triggers one port PUSCH.  This ehaviour also contradicts the agreement below on maximum power for UL MIMO Ues from the RAN4 LS in R1-1903844, where the maximum power for a MIMO UE configured for single antenna port operation must reach its power class:
“Maximum output power:
· Clarity in the spec that if PC2 UE is configured for transmission on single-antenna port, the requirements of the same power class in subclause 6.2.1 apply for the UE.
· How to configure for transmission on single-antenna port is up to UE implementation”

	
	

	Summary of change:
	PUSCH power is scaled by the port ratio only if an SRS resource in an SRS resource set used for codebook based operation has more than one port.

	
	

	Consequences if not approved:
	Two and four Tx Ues may transmit up to 3 and 6 dB less power, respectively, on PUSCH when configured for single port operation and triggered by DCI format 0_1.


Proposed text changes
---------------------------------------------Unchanged part omitted -------------------------------------------------
7.1	Physical uplink shared channel





For a PUSCH transmission on active UL BWP , as described in Subclause 12, of carrier  of serving cell , a UE first calculates a linear value  of the transmit power , with parameters as defined in Subclause 7.1.1. If the PUSCH transmission is scheduled by a DCI format 0_1 and when txConfig in PUSCH-Config is set to ‘codebook’ and an SRS resource that has more than one port is in an SRS-ResourceSet with usage set to ‘codebook’, the UE scales the linear value by the ratio of the number of antenna ports with a non-zero PUSCH transmission power to the maximum number of SRS ports supported by the UE in one SRS resource. The UE splits the power equally across the antenna ports on which the UE transmits the PUSCH with non-zero power. 
---------------------------------------------Unchanged part omitted -------------------------------------------------
Comments
Please provide your views in the following table:
	Companies
	Views
	Comments/Further clarification

	ZTE
	Support
	

	Samsung
	Not support
	We had conclusion on this CR in RAN1#96 and the conclusion was also captured in Chairman’s Notes as the following:

R1-1901876	Correction on one port PUSCH power scaling 	Ericsson Limited

Conclusion
RAN1 confirms that a Rel-15 UE that supports a maximum number of SRS ports in one SRS resource, Ntx, that is configured with one SRS port and for codebook based operation transmits at most
· Pcmax,f,c(i) for DCI format 0_0, and 
· Pcmax,f,c(i)/Ntx for DCI format 0_1
We don’t understand why this CR is discussed again.

	vivo
	Not support
	Suggest handle this issue in Rel-16.

	
	
	



Feature-Lead Recommendation:  Considering this draft CR was rejected last meeting and there are still companies having concerns on this CR, it is recommended that no further discussion on this issue is needed in Rel-15.

Discussion on Rel-15 SRS Power Scaling
R1-1904846	Discussion on Rel-15 SRS Power Scaling	    Ericsson
R1-1904852	Correction on SRS Power Scaling	Ericsson
Description
	Reason for change:
	SRS power scaling ehaviour is ambiguous.  SRS power is split equally among “configured antenna ports for SRS”.  However, “configured antenna ports for SRS” can have multiple interpretations, for example:
a) Number of SRS ports in SRS resource set 
b) Number of SRS ports in the corresponding SRS resource
c) Number of SRS ports transmitted in a given OFDM symbol
d) Number of SRS ports transmitted in transmission occasion 
The power transmitted by the UE on SRS ports can vary with these interpretations, and therefore different Ues may divide transmit power between SRS ports differently for a given SRS configuration.

	
	

	Summary of change:
	· Antenna ports within an SRS resource set transmit at the same power and at most
· Pcmax for non-codebook based transmission
· Pcmax/Ntx for codebook based transmission, beam management, and antenna switching, where Ntx is the maximum number of ports supported by the UE in an SRS resource
· Transmissions on multiple SRS resource sets in a transmission occasion are scaled down when they exceed Pcmax

	
	

	Consequences if not approved:
	Different Ues may divide transmit power between SRS ports differently for the same SRS configuration, resulting in degraded uplink CSI, downlink CSI from reciprocity, and link adaptation.


Proposed text changes
---------------------------------------------Unchanged part omitted -------------------------------------------------
[bookmark: _Toc535263168]7.3	Sounding reference signals





For SRS, a UE splits a linear value  of the transmit power  the antenna ports of SRS resource set  in transmission period I on active UL BWP  of carrier  of serving cell  are transmitted with the power per antenna portequally across the configured antenna ports for SRS, where
· is the linear value of the transmit power  
· For SRS resource set  with usage set to ‘nonCodebook’,  is the maximum number of antenna ports transmitted in one of the OFDM symbols corresponding to SRS resource set  in transmission occasion 
· For SRS resource set  with usage set to ‘codebook’, ‘beamManagement’, or ‘antennaSwitching’,
· When the number of SRS ports in any SRS resource of the set is 1, 
· Otherwise, , where  is the maximum number of SRS ports supported by the UE in one SRS resource. 
·  where each of the SRS resource sets  is in transmission period 
---------------------------------------------Unchanged part omitted -------------------------------------------------
Comments
Please provide your views in the following table:
	Companies
	Views
	Comments/Further clarification

	ZTE
	Support in principle
	Alpha(i) is not necessary, taking into account that the rule for power scaling for the simultaneous transmission of SRS resources within or cross SRS set(s) has been specified in Section 7.5 Prioritizations for transmission power reductions in TS 38.213

	Samsung
	Not support
	We had conclusion on this CR in RAN1#96 as the following:
R1-1902830	Correction on SRS Power Scaling	Ericsson Limited
We don’t understand why this CR is discussed again.

	Intel
	
	Currently SRS power scaling is not clear. We think this CR should be discussed. 

	Nokia
	Not support
	

	OPPO
	Not support
	We don’t think a complicated SRS power scaling should be introduced in this stage.

	vivo
	Not support
	This issue has been discussed for many times. The modification will cause more problems for SRS power control, e.g. different SRS resource sets simultaneous transmission power scaling.



Feature-Lead Recommendation:  Further offline discussion is needed.

DC aspects
Discussion on prioritization of transmission in DC
R1-1904760	Discussion on prioritization for transmission power scaling for DC	ZTE
Description
The agreements on the prioritization for transmission power reduction in CA and non-CA do not mention how to determine the prioritization between MCG and SCG. However, in TS38.213, it has been specified that a UE always prioritizes MCG over SCG as highlighted in the above. It’s not clear which agreements can support this priority rule in TS38.213.  
Besides, considering the DC supported by Rel-15,
· For NR-DC, Rel-15 only supports one CG in FR1 and another CG in FR2. There is no need to determine the prioritization between MCG and SCG since no power sharing is needed across FR1 and FR2. So, prioritizing MCG over SCG is not related to Rel-15 NR-DC. 
· For EN/NE-DC, for dynamic power sharing, LTE CG always prioritize over NR CG, and consequently prioritizing MCG over SCG is not applicable to Rel-15 EN/NE-DC. 
As a result, in TS 38.213, the description that UE always prioritizes MCG over SCG in terms of power allocation is inappropriate and may lead to possible confusion on implementation  For other DC cases e.g. NR-DC within the same frequency range, it is not supported in Rel-15.  Power control/sharing of NR-DC cases is still being discussed in Rel-16 and hence prioritization rule between MCG and SCG for NR-DC cases should not be specified in Rel-15.
Proposed text changes
<-----------------------------------------------Unchanged part omitted --------------------------------------------------->
[bookmark: _Toc4424254][bookmark: _Toc534728007]7.5	Prioritizations for transmission power reductions









For single cell operation with two uplink carriers or for operation with carrier aggregation, if a total UE transmit power for a PUSCH or PUCCH or PRACH or SRS transmission in a respective transmission occasion  would exceed , where  is the linear value of  in transmission occasion  as defined in [8-1, TS 38.101-1] and [8-2, TS38.101-2], the UE allocates power to PUSCH/PUCCH/PRACH/SRS transmissions according to the following priority order (in descending order) so that the total UE transmit power is smaller than or equal to  in every symbol of transmission occasion . When determining a total transmit power in a symbol of transmission occasion , the UE does not include power for transmissions starting after the symbol of transmission occasion . The total UE transmit power in a symbol of a slot is defined as the sum of the linear values of UE transmit powers for PUSCH, PUCCH, PRACH, and SRS in the symbol of the slot. 
-	PRACH transmission on the PCell
-	PUCCH transmission with HARQ-ACK information and/or SR or PUSCH transmission with HARQ-ACK information
-	PUCCH transmission with CSI or PUSCH transmission with CSI
-	PUSCH transmission without HARQ-ACK information or CSI
-	SRS transmission, with aperiodic SRS having higher priority than semi-persistent and/or periodic SRS, or PRACH transmission on a serving cell other than the PCell 
In case of same priority order and for operation with carrier aggregation, the UE prioritizes power allocation for transmissions on the primary cell of the MCG or the SCG over transmissions on a secondary cell and prioritizes power allocation for transmissions on the PCell over transmissions on the PSCell. In case of same priority order and for operation with two UL carriers, the UE prioritizes power allocation for transmissions on the carrier where the UE is configured to transmit PUCCH. If PUCCH is not configured for any of the two UL carriers, the UE prioritizes power allocation for transmissions on the non-supplementary UL carrier.
<-----------------------------------------------Unchanged part omitted --------------------------------------------------->
Comments
Please provide your views in the following table:
	Companies
	Views
	Comments/Further clarification

	ZTE
	Support
	

	Samsung
	Not support
	Section 7.5 (Prioritizations for transmission power reductions) of TS38.213 is about UE behavior on power reductions in case of CA. Correct the typo on ‘PSCell’ – should be ‘PUCCH-SCell’.

	Motorola Mobility, Lenovo
	Support
	

	QC
	Not support
	



Feature-Lead Recommendation:  Further offline discussion is needed.

Correction on PHR in EN-DC
R1-1904890	PHR in Dual-Connectivity	MediaTek Beijing Inc.
R1-1904989	Clarification on PHR in EN-DC	Qualcomm Incorporated
R1-1905242	Discussion on PHR in ENDC	Huawei, HiSilicon,
R1-1905249	Correction on PHR in EN-DC	Huawei, HiSilicon,

Description
A LS, R1-1901487[1], is received from RAN2 on PHR procedure in dual-connectivity, concerning the PHR procedure in EN-DC. It was stated that 
RAN2 has discussed and agreed to the following change to LTE PHR procedure for EN-DC:
[bookmark: _Hlk530061386]After a PHR is triggered, if dualConnectivityPHR is configured, UE needs to report power headroom information of all activated LTE and NR serving cells.  For a NR serving cell, whether UE reports its PH value based on real transmission or reference format is determined based on UL transmissions that have been scheduled or configured until 4 ms prior to the TTI in which the PHR MAC CE is transmitted.
In addition, RAN2 has discussed and agreed to the following change to both LTE and NR PHR procedure:
For a band combination in which a UE is not capable of dynamic power sharing, the UE may omit reporting power headroom information for serving cells in the other MAC entity. 
Comments
Feature-Lead Recommendation: The issues has been well discussed last meeting but no consensus. After reviewing the above four tdocs, we have the following alternatives for down-selection:

Issue-1: For NR PHR on LTE, 
Alt-1: If the UE indicates a capability for dynamic power sharing between E-UTRA and NR for EN-DC, accumulation of the TPC commands for NR PHR is received up to 4 ms prior to the subframe in which the LTE power headroom report is transmitted for the following cases
· Configured PUSCH transmission in type 1 PHR.
· Semi-persistent or periodic SRS transmission in type 3 PHR.
When NR slots have different numerologies from LTE subframe that carries the PHR, UE provides the first NR slot that fully overlaps with the LTE subframe.
Alt-2: 
· The TPC accumulation, f(i,l), is allowed to include TPC commands up to any time in between the PHR trigger and min{k2} slots prior to the reference slot.
· At least for Rel-15 UEs, both real and reference PHR are allowed regardless if there is overlapping transmissions.
· The first slot of an active NR BWP that starts within the LTE subframe carrying the PHR is considered. 
[bookmark: _GoBack]Alt-3: When NR PH is provided by LTE, it is up to the UE to decide the PHR is based on a reference transmission or real transmission.
Please provide your views in the following table:
	Companies
	Views
	Comments/Further clarification

	Samsung
	
	As Alt2 is more specific than Alt1, we focus on Alt2.
The 1st bullet is OK. 
The 2nd bullet is already supported in TS38.213 and there is no need to be clarified further. In other words, UE behaviour on whether real PHR or virtual PHR is reported is not dependent on whether or not there is overlapping transmissions. Can be amended for EN-DC.
The 3rd bullet has been agreed in RAN1#93 as follows and it has been captured in TS38.213 in a way that can directly address EN-DC. Can be amended to include ‘subframes’ in addition to ‘slots’.

Agreement
In case of UL CA with different SCSs, when the slot of the UL transmission carrying the PHR overlaps with the slot on CC with higher SCS, the PH of the first slot with higher SCS that fully overlaps with the slot with the lower SCS is reported.

	Nokia
	
	We are open for further discussion, but not O.K. with alt 3. The selection of PHR type should be based on the scheduling or configuration info.

	Motorola Mobility, Lenovo
	
	If specification needs to be updated, Alt-1 seems most in-line with RAN2 agreement

	
	
	




Issue-2: For LTE PHR on NR
Alt-1: It’s up to UE to decide which of the subframes that overlaps with the NR slot that carries the PHR to be considered for reporting.

Please provide your views in the following table:
	Companies
	Views
	Comments/Further clarification

	Samsung
	
	In such a case, the first slot can be used for PHR calculation if there are multiple overlapping slots, i.e., when the slot of the UL transmission carrying the PHR overlaps with the slot on CC with lower SCS, the PH of the first slot with lower SCS that overlaps with the slot with the higher SCS is reported as shown in Figure 1.


Figure 1: Illustration of the case where the slot of UL transmission carrying the PHR overlaps with the slot on CC with higher SCS
The above is similar to the following agreement in RAN1#93.

Agreement
In case of UL CA with different SCSs, when the slot of the UL transmission carrying the PHR overlaps with the slot on CC with higher SCS, the PH of the first slot with higher SCS that fully overlaps with the slot with the lower SCS is reported.

The above agreement is illustrated in Figure 2 below.


Figure 2: Illustration of the case where the slot of UL transmission carrying the PHR overlaps with the slot on CC with higher SCS
38.213 can be amended to include EN-DC in addition to UL CA.

	Nokia
	
	We prefer first and/or fully overlapped slot to be considered. But a bit open for simple solution

	Motorola Mobility, Lenovo
	
	The first LTE subframe that has a UL transmission and overlaps with the NR slot carrying PHR, otherwise the first LTE subframe that overlaps with the NR slot carrying PHR

	
	
	



Feature-Lead Recommendation:  Further offline discussion is needed.



image2.wmf
)

(

0

,

,

i

i

h

c

f

b

-


oleObject55.bin

oleObject56.bin

oleObject57.bin

oleObject58.bin

image39.wmf
)

(

SRS

i

K


oleObject59.bin

image40.wmf
min

SRS,

K


oleObject60.bin

image41.wmf
slot

symb

N


oleObject61.bin

oleObject2.bin

oleObject62.bin

oleObject63.bin

oleObject64.bin

oleObject65.bin

oleObject66.bin

oleObject67.bin

image42.wmf
0

i

i

-


oleObject68.bin

image43.wmf
(

)

0

)

(

1

0

,

,

SRS,

³

å

-

=

i

S

m

c

f

b

m

C

d


oleObject69.bin

image3.wmf
(

)

å

-

=

+

-

=

1

0

,

,

SRS,

,

,

,

,

)

(

)

1

(

)

(

i

S

m

c

f

b

c

f

b

c

f

b

m

i

h

i

h

C

d


image44.wmf
)

(

)

(

0

,

,

,

,

i

i

h

i

h

c

f

b

c

f

b

-

=


oleObject70.bin

image45.wmf
)

,

(

)

,

(

0

,

,

,

,

l

i

i

h

l

i

h

c

f

b

c

f

b

-

=


oleObject71.bin

oleObject72.bin

oleObject73.bin

oleObject74.bin

oleObject75.bin

image46.wmf
(

)

0

)

(

1

0

,

,

SRS,

£

å

-

=

i

S

m

c

f

b

m

C

d


oleObject76.bin

oleObject3.bin

image47.wmf
)

(

)

(

0

,

,

,

,

i

i

h

i

h

c

f

b

c

f

b

-

=


oleObject77.bin

image48.wmf
)

,

(

)

,

(

0

,

,

,

,

l

i

i

h

l

i

h

c

f

b

c

f

b

-

=


oleObject78.bin

image49.wmf
)

(

,

,

O_SRS,

s

c

f

b

q

P


oleObject79.bin

image50.wmf
)

(

,

,

,

SRS

s

c

f

b

q

a


oleObject80.bin

image51.wmf
l


oleObject81.bin

image4.wmf
(

)

å

-

=

1

0

,

,

SRS,

)

(

i

S

m

c

f

b

m

C

d


oleObject82.bin

oleObject83.bin

oleObject84.bin

image52.wmf
i

k

k

h

c

f

b

,...,

1

,

0

,

0

)

(

,

,

=

=


oleObject85.bin

image53.wmf
i

k

l

k

h

c

f

b

,...,

1

,

0

,

0

)

,

(

,

,

=

=


oleObject86.bin

image54.wmf
c

f

b

msg

c

f

b

rampup

c

f

b

P

h

,

,

,

2

,

,

,

,

,

)

0

(

d

+

D

=


oleObject87.bin

image55.wmf
c

f

b

msg

c

f

b

rampup

c

f

b

P

l

h

,

,

,

2

,

,

,

,

,

)

,

0

(

d

+

D

=


oleObject4.bin

oleObject88.bin

image56.wmf
c

f

b

msg

,

,

,

2

d


oleObject89.bin

oleObject90.bin

oleObject91.bin

oleObject92.bin

image57.wmf
(

)

ú

ú

ú

ú

û

ù

ê

ê

ê

ê

ë

é

D

÷

÷

ø

ö

ç

ç

è

æ

×

+

×

+

-

=

D

c

f

b

ested

rampuprequ

d

c

f

b

s

c

f

b

c

f

b

s

c

f

b

c

f

c

f

b

rampup

P

q

PL

q

i

M

q

P

P

P

,

,

,

,

,

,

,

,

SRS

,

,

SRS,

10

,

,

O_SRS,

,

,

CMAX

,

,

,

,

)

(

)

(

))

(

2

(

log

10

)

(

,

0

max

min

a

m


oleObject93.bin

image58.wmf
c

f

b

ested

rampuprequ

P

,

,

,

D


oleObject94.bin

image5.wmf
)

,

(

)

,

(

,

,

,

,

l

i

f

l

i

h

c

f

b

c

f

b

=


oleObject95.bin

oleObject96.bin

oleObject97.bin

image59.wmf
)

(

)

(

,

,

SRS,

,

,

i

i

h

c

f

b

c

f

b

d

=


oleObject98.bin

image60.wmf
)

(

)

,

(

,

,

SRS,

,

,

i

l

i

h

c

f

b

c

f

b

d

=


oleObject99.bin

oleObject100.bin

oleObject101.bin

oleObject102.bin

oleObject5.bin

image61.wmf
min

SRS,

K


oleObject103.bin

oleObject104.bin

image62.wmf
c

f

b

,

,

SRS,

d


oleObject105.bin

oleObject106.bin

image63.wmf
s

q


oleObject107.bin

oleObject108.bin

oleObject109.bin

image6.wmf
)

,

(

,

,

l

i

h

c

f

b


oleObject110.bin

oleObject111.bin

oleObject112.bin

oleObject113.bin

oleObject114.bin

image64.wmf
(

)

å

-

=

+

-

=

1

0

,

,

SRS,

0

,

,

,

,

)

(

)

(

)

(

i

S

m

c

f

b

c

f

b

c

f

b

m

i

i

h

i

h

C

d


oleObject115.bin

oleObject116.bin

oleObject117.bin

oleObject118.bin

oleObject6.bin

oleObject119.bin

oleObject120.bin

oleObject121.bin

image65.wmf
)

,

'

(

,

,

l

i

f

c

f

b


oleObject122.bin

oleObject123.bin

oleObject124.bin

oleObject125.bin

oleObject126.bin

oleObject127.bin

image7.wmf
)

,

'

(

,

,

l

i

f

c

f

b


oleObject128.bin

oleObject129.bin

oleObject130.bin

oleObject131.bin

oleObject132.bin

oleObject133.bin

oleObject134.bin

oleObject135.bin

oleObject136.bin

oleObject137.bin

oleObject7.bin

oleObject138.bin

oleObject139.bin

oleObject140.bin

oleObject141.bin

oleObject142.bin

oleObject143.bin

oleObject144.bin

oleObject145.bin

oleObject146.bin

oleObject147.bin

image8.wmf
)

,

'

(

,

,

l

i

f

c

f

b


oleObject148.bin

oleObject149.bin

oleObject150.bin

oleObject151.bin

oleObject152.bin

oleObject153.bin

oleObject154.bin

oleObject155.bin

oleObject156.bin

oleObject157.bin

oleObject8.bin

oleObject158.bin

oleObject159.bin

oleObject160.bin

oleObject161.bin

oleObject162.bin

oleObject163.bin

oleObject164.bin

oleObject165.bin

oleObject166.bin

oleObject167.bin

image9.wmf
)

,

(

)

,

(

,

,

,

,

l

i

f

l

i

h

c

f

b

c

f

b

=


oleObject168.bin

oleObject169.bin

oleObject170.bin

oleObject171.bin

oleObject172.bin

oleObject173.bin

oleObject174.bin

oleObject175.bin

oleObject176.bin

image66.wmf
PH


oleObject9.bin

oleObject177.bin

image67.wmf
i


oleObject178.bin

oleObject179.bin

oleObject180.bin

oleObject181.bin

oleObject182.bin

oleObject183.bin

oleObject184.bin

oleObject185.bin

image10.wmf
)

,

(

,

,

l

i

f

c

f

b


oleObject186.bin

image68.wmf
i


oleObject187.bin

oleObject188.bin

image69.wmf
f


oleObject189.bin

image70.wmf
c


oleObject190.bin

image71.wmf
{

}

)

,

(

)

(

)

(

)

(

)

(

~

)

,

,

,

(

,

,

,

,

,

,

,

,

O_PUSCH,

,

,

CMAX

,

,

type1,

l

i

f

q

PL

j

j

P

i

P

l

q

j

i

PH

c

f

b

d

c

f

b

c

f

b

c

f

b

c

f

d

c

f

b

+

×

+

-

=

a


oleObject191.bin

oleObject10.bin

image72.wmf
)

(

~

,

,

CMAX

i

P

c

f


oleObject192.bin

image73.wmf
)

(

,

,

O_PUSCH,

j

P

c

f

b


oleObject193.bin

image74.wmf
)

(

,

,

j

c

f

b

a


oleObject194.bin

image75.wmf
)

0

(

PUSCH,

 

O_NOMINAL_

f,c

P


oleObject195.bin

image76.wmf
)

(

,

PUSCH,

 

O_NOMINAL_

j

P

c

f


oleObject196.bin

oleObject11.bin

image77.wmf
)

(

,

,

d

c

f

b

q

PL


oleObject197.bin

image78.wmf
0

=

l


oleObject198.bin

image79.wmf
)

,

1

-

(

)

,

(

,

,

,

,

l

i

f

l

i

f

c

f

b

c

f

b

=


oleObject199.bin

oleObject200.bin

oleObject201.bin

oleObject202.bin

image80.wmf
c


oleObject12.bin

oleObject203.bin

oleObject204.bin

oleObject205.bin

image81.wmf
{

}

)

(

)

(

)

(

))

(

2

(

log

10

)

(

)

(

)

,

(

,

,

,

,

,

,

,

SRS

,

,

SRS,

10

,

,

O_SRS,

,

,

CMAX

,

,

type3,

i

h

q

PL

q

i

M

q

P

i

P

q

i

PH

c

f

b

d

c

f

b

s

c

f

b

c

f

b

s

c

f

b

c

f

s

c

f

b

+

×

+

×

+

-

=

a

m


oleObject206.bin

image82.wmf
(

)

i

P

c

f

,

,

CMAX


oleObject207.bin

image83.wmf
)

(

,

,

O_SRS,

s

c

f

b

q

P


oleObject208.bin

image84.wmf
)

(

,

,

SRS,

i

M

c

f

b


oleObject13.bin

oleObject209.bin

image85.wmf
)

(

,

,

,

SRS

s

c

f

b

q

a


oleObject210.bin

oleObject211.bin

image86.wmf
)

(

,

,

i

h

c

f

b


oleObject212.bin

image87.wmf
i


oleObject213.bin

oleObject214.bin

oleObject215.bin

oleObject14.bin

oleObject216.bin

oleObject217.bin

oleObject218.bin

oleObject219.bin

image88.wmf
{

}

)

(

)

(

)

(

)

(

)

(

~

)

,

(

,

,

,

,

,

,

,

SRS

,

,

O_SRS,

,

,

CMAX

,

,

type3,

i

h

q

PL

q

q

P

i

P

q

i

PH

c

f

b

d

c

f

b

s

c

f

b

s

c

f

b

c

f

s

c

f

b

+

×

+

-

=

a


oleObject220.bin

image89.wmf
s

q


oleObject221.bin

oleObject222.bin

image90.wmf
)

(

,

,

O_SRS,

s

c

f

b

q

P


oleObject15.bin

oleObject223.bin

image91.wmf
)

(

,

,

SRS

s

c

f

q

a


oleObject224.bin

image92.wmf
)

(

,

,

d

c

f

b

q

PL


oleObject225.bin

image93.wmf
)

(

,

,

i

h

c

f

b


oleObject226.bin

oleObject227.bin

image94.wmf
)

1

(

)

(

,

,

,

,

-

=

i

h

i

h

c

f

b

c

f

b


oleObject228.bin

image11.wmf
)

,

(

,

,

l

i

f

c

f

b


image95.wmf
)

(

~

,

,

CMAX

i

P

c

f


oleObject229.bin

oleObject230.bin

oleObject231.bin

oleObject232.bin

oleObject233.bin

oleObject234.bin

oleObject235.bin

oleObject236.bin

oleObject237.bin

oleObject16.bin

oleObject238.bin

oleObject239.bin

oleObject240.bin

oleObject241.bin

oleObject242.bin

oleObject243.bin

oleObject244.bin

oleObject245.bin

oleObject246.bin

oleObject247.bin

oleObject17.bin

oleObject248.bin

oleObject249.bin

oleObject250.bin

oleObject251.bin

oleObject252.bin

oleObject253.bin

oleObject254.bin

image96.wmf
)

(

,

d

c

f

q

PL


oleObject255.bin

image12.wmf
b


image97.wmf
)

(

,

,

d

c

f

b

q

PL


oleObject256.bin

image98.wmf
)

(

,

d

c

f

q

PL


oleObject257.bin

image99.wmf
b


oleObject258.bin

oleObject259.bin

oleObject260.bin

image100.wmf
j


oleObject261.bin

oleObject18.bin

oleObject262.bin

image101.wmf
)

,

,

,

(

,

,

,

PUSCH

l

q

j

i

P

d

c

f

b


oleObject263.bin

oleObject264.bin

image102.wmf
ï

þ

ï

ý

ü

ï

î

ï

í

ì

+

D

+

×

+

×

+

=

)

,

(

)

(

)

(

)

(

))

(

2

(

log

10

)

(

),

(

min

)

,

,

,

(

,

,

,

TF,

,

,

,

,

PUSCH

,

RB,

10

,

O_PUSCH,

,

,

CMAX

,

PUSCH,

l

i

f

i

q

PL

j

i

M

j

P

i

P

l

q

j

i

P

c

f

b

f,c

b

d

c

f

b

c

f

b

f,c

b

f,c

b

c

f

d

f,c

b

a

m


oleObject265.bin

image103.wmf
)

(

,

,

d

c

f

b

q

PL


oleObject266.bin

image104.wmf
d

q


oleObject267.bin

image13.wmf
f


image105.wmf
)

(

,

d

c

f

q

PL


oleObject268.bin

image106.wmf
)

(

,

,

d

c

f

b

q

PL


oleObject269.bin

image107.wmf
b


oleObject270.bin

image108.wmf
f


oleObject271.bin

oleObject272.bin

oleObject19.bin

image109.wmf
)

,

,

,

(

ˆ

,

,

,

PUSCH

l

q

j

i

P

d

c

f

b


oleObject273.bin

oleObject274.bin

image110.wmf
)

,

,

(

ˆ

,

,

,

SRS

l

q

i

P

s

c

f

b


oleObject275.bin

oleObject276.bin

oleObject277.bin

image14.wmf
c


oleObject278.bin

oleObject279.bin

image111.wmf
i


oleObject280.bin

image112.wmf
)

(

ˆ

CMAX

i

P


oleObject281.bin

oleObject282.bin

image113.wmf
)

(

CMAX

i

P


oleObject20.bin

oleObject283.bin

oleObject284.bin

oleObject285.bin

oleObject286.bin

oleObject287.bin

oleObject288.bin

image15.wmf
l


image114.png
CC where PHR is reported
(ccy)

CC where PH is calculated
(cc2)

Slot Slot Slot )
m-1 m m+1
% Slotn+1






image115.png
CC where PH is reported
(ccy)

CC:where PHR is calculated
(Cc2)

Slot
m+1






oleObject21.bin

image16.wmf
)

,

,

(

,

,

,

SRS

l

q

i

P

s

c

f

b


oleObject22.bin

image17.wmf
i


oleObject23.bin

image18.wmf
ï

þ

ï

ý

ü

ï

î

ï

í

ì

+

×

+

×

+

=

)

,

(

)

(

)

(

))

(

2

(

log

10

)

(

),

(

min

)

,

,

(

,

,

,

,

,

,

,

SRS

,

,

SRS,

10

,

,

O_SRS,

,

,

CMAX

,

SRS,

l

i

h

q

PL

q

i

M

q

P

i

P

l

q

i

P

c

f

b

d

c

f

b

s

c

f

b

c

f

b

s

c

f

b

c

f

s

f,c

b

a

m


oleObject24.bin

oleObject25.bin

oleObject26.bin

oleObject27.bin

image19.wmf
i


oleObject28.bin

image20.wmf
)

,

(

)

,

(

,

,

,

,

l

i

f

l

i

h

c

f

b

c

f

b

=


oleObject29.bin

image21.wmf
)

,

'

(

)

,

(

,

,

,

,

l

i

f

l

i

h

c

f

b

c

f

b

=


oleObject30.bin

image22.wmf
)

,

(

,

,

l

i

f

c

f

b


oleObject31.bin

image23.wmf
)

,

'

(

,

,

l

i

f

c

f

b


oleObject32.bin

image24.wmf
(

)

å

-

=

+

-

=

1

0

,

,

SRS,

,

,

,

,

)

(

)

1

(

)

(

i

S

m

c

f

b

c

f

b

c

f

b

m

i

h

i

h

C

d


oleObject33.bin

image25.wmf
(

)

å

-

=

+

-

=

1

0

,

,

SRS,

0

,

,

,

,

)

(

)

,

(

)

,

(

i

S

m

c

f

b

c

f

b

c

f

b

m

l

i

i

h

l

i

h

C

d


oleObject34.bin

oleObject35.bin

oleObject36.bin

oleObject37.bin

image26.wmf
c

f

b

,

,

SRS,

d


oleObject38.bin

image27.wmf
)

(

,

,

SRS,

m

c

f

b

d


oleObject39.bin

image28.wmf
(

)

å

-

=

1

0

,

,

SRS,

)

(

i

S

m

c

f

b

m

C

d


oleObject40.bin

image29.wmf
i

S


oleObject41.bin

image30.wmf
(

)

i

S

C


oleObject42.bin

image1.wmf
)

1

(

,

,

-

i

h

c

f

b


image31.wmf
1

)

(

0

SRS

-

-

i

i

K


oleObject43.bin

image32.wmf
0

i

i

-


oleObject44.bin

image33.wmf
)

(

SRS

i

K


oleObject45.bin

image34.wmf
i


oleObject46.bin

oleObject47.bin

oleObject48.bin

oleObject1.bin

oleObject49.bin

image35.wmf
0

0

>

i


oleObject50.bin

image36.wmf
)

(

0

SRS

i

i

K

-


oleObject51.bin

oleObject52.bin

image37.wmf
)

(

SRS

i

K


oleObject53.bin

oleObject54.bin

image38.wmf
)

(

SRS

i

K


