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1. INTRODUCTION
In this contribution, we discuss about remaining issues for mTRP PDCCH and mTRP PUSCH.
2. DISCUSSION
Missed captured RAN1 agreement
	RAN1 107e
Agreement
Confirm the following working assumption in RAN1 #106-bis-e:
When a scheduled CC is configured to be cross-carrier scheduled by a scheduling CC, two PDCCH candidates (with the same AL and candidate index associated with the scheduled CC) are linked only if the corresponding two SS sets in the scheduling CC are linked and two SS sets in the scheduled CC with the same SS set IDs are also linked.
· Note: The PDCCH candidates associated with the scheduled CC are defined as part of SS sets for scheduled CC instead of SS sets for scheduling CC (Same as Rel-15)


[bookmark: _GoBack]We found that there is an RAN1 agreement referenced above which is not reflected in current standard. From our point of view, since this agreement is related to RAN2, we propose to send an LS to RAN2 for capturing this agreement in RRC spec. 
Proposal 1: 	RAN1 sends updated RRC list LS capturing above agreement in description of “SearchSpaceLinkingId”. 
Detail of default set of power control parameters
	104b-e
Agreement
For PHR reporting related to M-TRP PUSCH repetition, select one from the following options in RAN1 #105-e meeting. 
· Option 1:  Calculate one PHR associated with the first PUSCH occasion (earliest repetition that overlaps with the first slot in which the PUSCH that carries the PHR MAC-CE is transmitted) 
· Option 2: Calculate two PHRs, each associated with a first PUSCH occasion to each TRP, but report one of them 
· FFS: How to select the PHR for reporting. 
· Option 4: Calculate two PHRs, each associated with a first PUSCH occasion to each TRP, and report two PHRs 
· Option 5: No changes to legacy PHR reporting 
106-e
Agreement
For single-DCI based M-TRP PUSCH repetition schemes, when one SRS resource per SRS resource set is configured (i.e., when two SRI fields are absent in DCI formats 0_1 / 0_2), per TRP default P0, alpha, PL-RS, and closed loop index is defined by,  
· If the UE is provided enablePL-RS-UpdateForPUSCH-SRS, the first set of values {the first value in P0-AlphaSet, the PL-RS corresponding to the first sri-PUSCH-PowerControl associated with the first SRS resource set and closed-loop index l = 0} is used for TRP1, and the second set of values {the second value in P0-AlphaSet, the PL-RS corresponding to the first sri-PUSCH-PowerControl associated with the second SRS resource set and closed-loop index l = 1 if  twoPUSCH-PC-AdjustmentStates is configured, l=0 otherwise} is used for TRP2.
· Otherwise, the first set of values {the first value in P0-AlphaSet, the PL-RS with PUSCH-PathlossReferenceRS-Id=0 and closed-loop index l = 0} can be used for TRP1, and the second set of values {the second value in P0-AlphaSet, the PL-RS with PUSCH-PathlossReferenceRS-Id = 1 and closed-loop index l = 1 if twoPUSCH-PC-AdjustmentStates is configured, l=0 otherwise } can be used for TRP2.
· Note: How to design the signaling link sri-PUSCH-PowerControl with two SRS resource sets is up to RAN2.
Agreement
For option 4, support the following: 
· When PHR MAC-CE is reported in slot n, for a CC that is configured with mTRP PUSCH repetition, second PHR value is determined as, 
· If the first PHR value is actual PHR (based on Rel. 15/16) corresponding to a repetition among mTRP PUSCH repetitions associated with a given TRP, the second PHR value, select Alt. 2A 
· Alt.2A: Is actual only when a repetition associated with the other TRP is transmitted in slot n. Otherwise, it is virtual.
· If there are multiple repetitions associated with the other TRP in slot n, the earliest one in slot n is selected.
· If the first PHR value is actual PHR (based on Rel. 15/16) but not corresponding to a repetition among mTRP PUSCH repetitions (corresponds to sTRP PUSCH), select Alt. 1B 
· Alt1B: a second PHR value is reported as virtual PHR.
· If the first PHR value is virtual, select Alt. 1C 
· Alt1C: a second PHR value is reported as virtual PHR.
· Note: It was agreed that when second PHR is virtual, it is calculated based on a set of default power control parameters defined for the other TRP (that is not associated with the first PHR)
· Note: It was agreed that the above is applicable to both single entry and multi-entry PHR reports
TS 38.213
[bookmark: _Toc12021458][bookmark: _Toc20311570][bookmark: _Toc26719395][bookmark: _Toc29894826][bookmark: _Toc29899125][bookmark: _Toc29899543][bookmark: _Toc29917280][bookmark: _Toc36498154][bookmark: _Toc45699180][bookmark: _Toc83289652][bookmark: _Toc12021460][bookmark: _Toc20311572][bookmark: _Toc26719397][bookmark: _Toc29894828][bookmark: _Toc29899127][bookmark: _Toc29899545][bookmark: _Toc29917282][bookmark: _Toc36498156][bookmark: _Toc45699182][bookmark: _Toc74762921]7.7.1	Type 1 PH report
<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 [image: ] on active UL BWP [image: ] of carrier [image: ] of serving cell [image: ], the UE computes the Type 1 power headroom report as
	[image: ] [dB]
where [image: ] 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 clause 7.1.1 where [image: ] and [image: ] are obtained using [image: ] and p0-PUSCH-AlphaSetId = 0, [image: ] is obtained using pusch-PathlossReferenceRS-Id = 0, and [image: ].


A first remaining issue is detail of a set of default power control parameters for the other TRP. According to the note in RAN1 106-e agreement, for option 4 (calculate two PHRs), when second PHR is virtual, it is calculated based on a set of default power control parameters defined for the other TRP (that is not associated with the first PHR). However, current spec seems using same set of default power control parameters for calculating virtual PHR, regardless of which TRP, which is not aligned with RAN1 agreement. Thus, RAN1 needs to decide detail of “a set of default power control parameters for the other TRP”. With respect to PHR formula based on reference PUSCH transmission, there are , , , , . From our view,  is cell-specific open loop power control parameter which could be the same for different TRP, and the remaining parameters can reuse per TRP default set of power control parameters for PUSCH without SRI field (and the UE is NOT provided enablePL-RS-UpdateForPUSCH-SRS) agreed in RAN1 106-e. 
Proposal 2: 	When UE is provided twoPHRMode, reuse per TRP default P0, alpha, PL-RS, and closed loop index agreed in RAN1 106-e for calculating virtual PHR.
· The first set of values {the first value in P0-AlphaSet, the PL-RS with PUSCH-PathlossReferenceRS-Id=0 and closed-loop index l = 0} can be used for TRP1, and the second set of values {the second value in P0-AlphaSet, the PL-RS with PUSCH-PathlossReferenceRS-Id = 1 and closed-loop index l = 1 if twoPUSCH-PC-AdjustmentStates is configured, l=0 otherwise} can be used for TRP2.
Proposal 3: 	RAN1 adopts Text Proposal 1 for Section 7.7.1 in TS 38.213. 
Text Proposal 1
	TS 38.213
[bookmark: _Toc92093821]7.7.1	Type 1 PH report
<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
	[image: ] [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 clause 7.1.1 where  and  are obtained using  and p0-PUSCH-AlphaSetId = 0,  is obtained using pusch-PathlossReferenceRS-Id = 0, and  for a reference PUSCH transmission associated with a first RS resource index . When UE is provided twoPHRMode, the remaining parameters are defined in clause 7.1.1 where  and  are obtained using  and p0-PUSCH-AlphaSetId = 1,  is obtained using pusch-PathlossReferenceRS-Id = 1, and , if twoPUSCH-PC-AdjustmentStates is configured,  otherwise, for a reference PUSCH transmission associated with a second RS resource index .
<omitted>



PHR regarding two carriers for one serving cell
	TS 38.213
[bookmark: _Toc12021457][bookmark: _Toc20311569][bookmark: _Toc26719394][bookmark: _Toc29894825][bookmark: _Toc29899124][bookmark: _Toc29899542][bookmark: _Toc29917279][bookmark: _Toc36498153][bookmark: _Toc45699179][bookmark: _Toc74762918]7.7	Power headroom report
<omitted>
If a UE 
-	is configured with two UL carriers for a serving cell, and 
-	determines a Type 1 power headroom report and a Type 3 power headroom report for the serving cell 
the UE
-	provides the Type 1 power headroom report if both the Type 1 and Type 3 power headroom reports are based on respective actual transmissions or on respective reference transmissions
-	provides the power headroom report that is based on a respective actual transmission if either the Type 1 report or the Type 3 report is based on a respective reference transmission
<omitted>
[bookmark: _Toc92093823]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 [image: ] on active UL BWP [image: ] of carrier [image: ] of serving cell  and if the UE is not configured for PUSCH transmissions on carrier [image: ] of serving cell  and the resource for the SRS transmission is provided by SRS-Resource, the UE computes a Type 3 power headroom report as 
[image: ] [dB]
where [image: ], [image: ], [image: ], [image: ], [image: ] and [image: ] are defined in clause 7.3.1 with corresponding values provided by SRS-ResourceSet.


A second issue is PHR regarding two carriers for one serving cell. In Rel-15, if UE is configured with two carriers for a serving cell and determines a Type 1 PHR and a Type 3 PHR, the UE would provide Type 1 PHR if both PHR are based on respective actual transmissions or on respective reference transmissions (i.e. both are real or both virtual from our understanding) and provide real PHR if either Type 1 PHR or Type 3 PHR is based on a respective reference transmission (i.e. only one PHR is real). When it comes to Rel-17 mTRP PUSCH and a UE is provided twoPHRMode, UE would determine two Type 1 PHRs for one carrier for a serving cell since there is sDCI scheduling mTRP PUSCH transmission and determine one Type 3 PHR for the other carrier for the serving cell since there is no enhancement for sDCI scheduling mTRP SRS transmission. Under this situation, there are three PHRs, but UE reports only two of them to gNB for the serving cell. Thus, it seems not clear how UE determines the two PHRs under this situation, and we suggest to clarify UE’s behaviour. From our perspective, there could be two options for solving this issue.
The first option is that UE applies Rel-15 Text in a TRP-specific manner that one PHR among Type 1 PHR and Type 3 PHR associated to same TRP, according to Rel-15 Text, could be selected. Under the first option, current text may need revise and specify Type 1 PHR and Type 3 PHR are based on PUSCH transmission and SRS transmission associated with same QCL Type-D RS. For example, in left part of Fig. 1, UE reports PHR2 and PHR from PHR1 and PHR3 based on Rel-15 criteria. The second option is that UE reports two PHRs based on Rel-17 mTRP PUSCH (i.e. the two PHRs are both Type 1 PHRs). Under the second option, RAN1 shall clarify that Text in TS 38.213 is applied for the case that the UE is not provided twoPHRMode, and UE provides two PHRs based on the one carrier with mTRP PUSCH (i.e. without considering Type 3 PHR from the other carrier). For example, in right part of Fig. 1, UE reports merely PHR1 and PHR2 regardless of PHR3.
[image: ]
Fig. 1
Text proposal 2-1 (option1)
	TS 38.213
7.7	Power headroom report
<omitted>
If a UE 
-	is configured with two UL carriers for a serving cell, and 
-	determines a Type 1 power headroom report and a Type 3 power headroom report for the serving cell, and if the UE is provided twoPHRMode, the Type 1 power headroom is based on PUSCH transmission associated with same QCL Type-D RS as SRS transmission for the Type 3 power headroom
the UE
-	provides the Type 1 power headroom report if both the Type 1 and Type 3 power headroom reports are based on respective actual transmissions or on respective reference transmissions
-	provides the power headroom report that is based on a respective actual transmission if either the Type 1 report or the Type 3 report is based on a respective reference transmission
<omitted>



Text proposal 2-2 (option2)
	TS 38.213
7.7	Power headroom report
<omitted>
If a UE 
-	is configured with two UL carriers for a serving cell, and 
-	is not provided twoPHRMode, and
-	determines a Type 1 power headroom report and a Type 3 power headroom report for the serving cell 
the UE
-	provides the Type 1 power headroom report if both the Type 1 and Type 3 power headroom reports are based on respective actual transmissions or on respective reference transmissions
-	provides the power headroom report that is based on a respective actual transmission if either the Type 1 report or the Type 3 report is based on a respective reference transmission
<omitted>



Observation	For a serving cell configured with two UL carriers (i.e., non-SUL, SUL carrier), when UE is provided twoPHRMode, it’s not clear of which determined Type 1 PHR is used compared to Type 3 PHR as UE would determine two Type 1 PHRs for different TRP.
Proposal 4: 	For a serving cell configured with two UL carriers (i.e., non-SUL, SUL carrier), when UE is provided twoPHRMode and determines two Type 1 PHRs for one carrier and one Type 3 PHRs for the other carrier, the UE reports two PHRs among three PHRs and the two reported PHRs are determined based on down-selecting following one option:
· Option1: 
· One of the two reported PHRs is provided from one Type 1 PHR and one Type 3 PHR associated to same TRP. 
· The other one of the two reported PHRs is Type 1 PHR associated to different TRP.
· Option2: Two reported PHRs are Type 1 PHRs regardless of Type 3 PHR
Proposal 5: 	RAN1 adopts either Text proposal 2-1 (option1 in proposal 4) or Text proposal 2-2 (option2 in proposal 4). 
3. CONCLUSION
In this contribution, we have following proposals:
Proposal 1: 	RAN1 sends updated RRC list LS capturing above agreement in description of “SearchSpaceLinkingId”. 
Proposal 2: 	When UE is provided twoPHRMode, reuse per TRP default P0, alpha, PL-RS, and closed loop index agreed in RAN1 106-e for calculating virtual PHR.
· The first set of values {the first value in P0-AlphaSet, the PL-RS with PUSCH-PathlossReferenceRS-Id=0 and closed-loop index l = 0} can be used for TRP1, and the second set of values {the second value in P0-AlphaSet, the PL-RS with PUSCH-PathlossReferenceRS-Id = 1 and closed-loop index l = 1 if twoPUSCH-PC-AdjustmentStates is configured, l=0 otherwise} can be used for TRP2.
Proposal 3: 	RAN1 adopts Text Proposal 1 for Section 7.7.1 in TS 38.213. 
Observation	For a serving cell configured with two UL carriers (i.e., non-SUL, SUL carrier), when UE is provided twoPHRMode, it’s not clear of which determined Type 1 PHR is used compared to Type 3 PHR as UE would determine two Type 1 PHRs for different TRP.
Proposal 4: 	For a serving cell configured with two UL carriers (i.e., non-SUL, SUL carrier), when UE is provided twoPHRMode and determines two Type 1 PHRs for one carrier and one Type 3 PHRs for the other carrier, the UE reports two PHRs among three PHRs and the two reported PHRs are determined based on down-selecting following one option:
· Option1: 
· One of the two reported PHRs is provided from one Type 1 PHR and one Type 3 PHR associated to same TRP. 
· The other one of the two reported PHRs is Type 1 PHR associated to different TRP.
· Option2: Two reported PHRs are Type 1 PHRs regardless of Type 3 PHR
Proposal 5: 	RAN1 adopts either Text proposal 2-1 (option1 in proposal 4) or Text proposal 2-2 (option2 in proposal 4). 
Text Proposal 1
	TS 38.213
7.7.1	Type 1 PH report
<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
	[image: ] [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 clause 7.1.1 where  and  are obtained using  and p0-PUSCH-AlphaSetId = 0,  is obtained using pusch-PathlossReferenceRS-Id = 0, and  for a reference PUSCH transmission associated with a first RS resource index . When UE is provided twoPHRMode, the remaining parameters are defined in clause 7.1.1 where  and  are obtained using  and p0-PUSCH-AlphaSetId = 1,  is obtained using pusch-PathlossReferenceRS-Id = 1, and , if twoPUSCH-PC-AdjustmentStates is configured,  otherwise, for a reference PUSCH transmission associated with a second RS resource index .
<omitted>



Text proposal 2-1 (option1)
	TS 38.213
7.7	Power headroom report
<omitted>
If a UE 
-	is configured with two UL carriers for a serving cell, and 
-	determines a Type 1 power headroom report and a Type 3 power headroom report for the serving cell, and if the UE is provided twoPHRMode, the Type 1 power headroom is based on PUSCH transmission associated with same QCL Type-D RS as SRS transmission for the Type 3 power headroom
the UE
-	provides the Type 1 power headroom report if both the Type 1 and Type 3 power headroom reports are based on respective actual transmissions or on respective reference transmissions
-	provides the power headroom report that is based on a respective actual transmission if either the Type 1 report or the Type 3 report is based on a respective reference transmission
<omitted>



Text proposal 2-2 (option2)
	TS 38.213
7.7	Power headroom report
<omitted>
If a UE 
-	is configured with two UL carriers for a serving cell, and 
-	is not provided twoPHRMode, and
-	determines a Type 1 power headroom report and a Type 3 power headroom report for the serving cell 
the UE
-	provides the Type 1 power headroom report if both the Type 1 and Type 3 power headroom reports are based on respective actual transmissions or on respective reference transmissions
-	provides the power headroom report that is based on a respective actual transmission if either the Type 1 report or the Type 3 report is based on a respective reference transmission
<omitted>
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