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1.   Introduction
RAN#97 Agreed WF [39] contains the guidance from plenary to WGs:
· Issue#1: Support of DMRS bundling in case of UL operation over multiple carriers
 Proposal1: On the issue of supporting DMRS bundling in case of UL operation over multiple
     carriers, WGs are to continue with their work to resolve the issue (for radio configurations
     included in R4-2211225) before RAN#98 under the assumption of no RAN1 specification
     change.
In the LS RAN1 replied [40] on the power consistency aspect that:
RAN1 spec requires power consistency and phase continuity to be maintained during an actual TDW, as defined in Clause 6.1.7 in 38.214. RAN1 has not taken into account any power change due to P-MPR for satisfying the regulatory requirements. It is up to RAN4 to define any needed requirements for power consistency and phase continuity while also taking P-MPR into account.
The response is rather interesting, it assumes UE does not change it power during the bundle and therefore Pcmax reference time should be the bundle length but then ran1 does not take any position for P-MPR. In this paper we discuss possible ways to handle power consistency requirements.
2. 	Discussion
2.3	Current power consistency requirements 
Another issue emerging from ran1 specification 38.214 and LS reply [40] is power consistency requirements. Currently RAN4 has no power consistency requirements but it is assumed that if UE and network keeps parameters constant that impact PO_PUCCH or PO_PUSCH as described in TS 38.213, the output power defined in TS 38.213 as PPUSCH or PPUCCH can still change if UE updated Pcmax. See snippet from 38.213 below:
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Observation 1: Updating Pcmax during the bundle may result in change of output power. 
In current RSN4 specifications, for single UL CC, the timing of the Pcmax is written as follows:
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This means UE needs to set the Pcmax for each physical channel length, e.g. for 2 symbol PUCCH and 8 symbol PUSCH in a same slot is specified to have different Pcmax_L depending on parameters affecting the Pcmax. Frequency hopping is not allowed for DMRS bundling as written in clause 6.4.2.5 of TS 38101-1/-2.
The physical channel is defined in clause 6 of 38.211 as PUSCH, PUCCH and PRACH and DMRS, PT-RS and SRS are designated as physical signals. RAN4 Pcmax should then use “physical channel or signal length” but that correction would be an TEI15 issue. It is clear that for DMRS bundling, UE can not update Pcmax during the bundle. 
Observation 2: In practice UE has to keep Pcmax same for the duration of the bundle to satisfy the power consistency criteria in TS 38.214 but RAN4 requirements do not reflect this
As discussed above, currently UE is required to update the Pcmax for every physical channel length in case P-MPR or P-max is changed or UE receiver TPC command. RAN4 can take two approaches for this
1) Leave Pcmax as it is and then if UE receives a command that impacts Pcmax, such as TPC, p-max, change in alpha, etc.. or determines that it needs to apply P-MPR or updated pathloss estimate within the existing periods, then UE may update Pcmax and phase continuity and power consistency is lost
2) Update Pcmax periods to mandate UE to maintain Pcmax constant for the duration of the bundle, including P-MPR
Option 2 also would mean that if P-max or another parameter is received during the bundle, UE will apply it after the bundle. 
Option 1 leaves more room for error and ambiguity in UE behaviour and in our view leaves 3GPP specification too unclear. 
Proposal 1: Update RAN4 Pcmax reference time to cover DMRS bundle to ensure UE maintains power consistency during the bundle as intended by RAN1 specifications  
2.2	Proposal how to change the Pcmax in detail
RAN1 38.213 power control clause 7.1 uses the “transmission occasion” for physical channels and signals as more generic term for individual transmissions:   
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Using “transmission occasion” in RAN4 may not be best choice since in RAN4, transmissions are considered from one physical transmitter that may transmit multiple channels and even on multiple CCs at a time. 
For DMRS bundling yet another term for transmission length is introduced in RAN1. TS 38.214 clause 6.1.4 states that “The UE shall maintain power consistency and phase continuity within an actual TDW”. To be able to use the “actual TDW” in RAN4, we must have common understanding on its meaning in RAN4. RAN1 specification is not directly defining it but in order to understand actual TDW we must understand the “nominal TDW” first. In TS 38.214 it is stated that:
The nominal TDW is either given by PUCCH/PUSCH-TimeDomainWindowLength or computed as MIN(maxDMRS-BundlingDuration, M) where M duration of the repetitions. Further the start of the nominal TDW is the first PUSCH/PUCCH slot and end is the last PUSCH/PUCCH computed from the parameters. 
Nominal TDW is the configured bundle length of which maximum is declared by UE capability maximum duration. Within one nominal TDW there can be multiple “actual TDW’s” depending on semi static or scheduled UL signals interrupting the nominal TDW. Picture below shows this:
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 Figure 1. Nominal TDW vs actual TDW
This Nominal vs Actual TDW is more relevant in the field operation and in RAN4 requirements and RAN5 test conditions we can control the environment such way that nominal TDW and actual TDW are the same. In conclusion, for Pcmax reference time, RAN4 can specify “actual TDW”. 
Proposal 2: Define Pcmax reference time as “Actual TDW” for DMRS bundling. 
With this, the evaluation times should stay as they are and only the change below is needed:
Clause 6.2.4 of TS 38.101-1
TREF and Teval are specified in Table 6.2.4-1. For each TREF, the PCMAX,L,c for serving cell c are evaluated per Teval and given by the minimum  value taken over the transmission(s) within the Teval; the minimum PCMAX_L,f,c over one or more Teval is then applied for the entire TREF. For DMRS bundling [IE name] reference period is the duration of Actual TDW as defined in TS 38.214. 
Table 6.2.4-1: Evaluation and reference periods for Pcmax
	TREF
	TREF DMRS bundle
	Teval
	Teval with frequency hopping

	Physical channel length
	Actual TDW
	Physical channel length
	Min(Tno_hopping, Physical Channel Length)



We provide this change for reference and hope to agree the proposal 3 in this meeting and then proceed to CR drafting in next meeting. Similar change to TS 38.101-2 is needed. 
Conclusion
We made following observations:
Observation 1: Updating Pcmax during the bundle may result in change of output power. 
Observation 2: In practice UE has to keep Pcmax same for the duration of the bundle to satisfy the power consistency criteria in TS 38.214 but RAN4 requirements do not reflect this
And following proposals
Proposal 1: Update RAN4 Pcmax reference time to cover DMRS bundle to ensure UE maintains power consistency during the bundle as intended by RAN1 specifications  
Proposal 2: Define Pcmax reference time as “Actual TDW” for DMRS bundling. 
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Trer and Teva are specified in Table 6.2.4-1. For each Trer, the Pemax . for serving cell ¢ are evaluated per Teva and
given by the minimum value taken over the transmission(s) within the Tevai; the minimum Pcmax 1.t Over one or more
Teval is then applied for the entire Trer

Table 6.2.4-1: Evaluation and reference periods for Pcmax

Trer Teval Teval With frequency hopping
Physical channel . Min(Tno_nopping, Physical Channel
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711 UE behaviour

If a UE transmits a PUSCH on active UL BWP b of carrier f of serving cell ¢ using parameter set configuration

with index j and PUSCH power control adjustment state with index [, the UE determines the PUSCH transmission
power Pouscrnre(i],d ) in PUSCH traismission oceasion { as
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7.21 UE behaviour

If a UE transmits a PUCCH on active UL BWP b of carrier f in the primary cell ¢ using PUCCH power control
adjustment state with index 1, the UE determines the PUCCH transmission power Ppyccyy, 1. (6 4w dg D) in PUCCH

transmission occasion i as
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