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1.   Introduction
RAN4#103e approved a WF [35] on FR1 CA with the agreement:
Issue 1-2-2: Phase continuity requirements for FR1 inter-band CA with one UL CC
GTW Agreement:
· DMRS bundling requirements apply to FR1 DL CA with one uplink CC configured in Rel-17
Proposed further clarification: DMRS bundling requirements apply to FR1 DL CA with one uplink CC configured in Rel-17, meaning no switching to transmit SRS on another carrier.
In the next meeting, proponents are encouraged to bring the CR to implement the above agreement and clarification.

RAN4#103e also sent an LS to RAN1 with the following text:
It has been raised during RAN4 discussions that in TS 38.214 v17.1.0 section 6.1.7 it states that “The UE shall maintain power consistency and phase continuity within an actual TDW…”.
RAN4 would therefore appreciate feedback from RAN1 on whether the text in TS 38.214 section 6.1.7 prevents the UE from modifying its Tx power when necessary, i.e. prevents the UE from following TS 38.213 clause 7.1.1 and 7.2.1, or prevents the UE from adapting P-MPR, during transmission of a DMRS bundle
In this paper we discuss further the CA operation with DMRS bundling. 
2. 	Discussion
2.1	The DL CA and implementation of the agreement in 1-2-2
Agreement states that DMRS bundling requirements applies for any CA case as long as there is only one uplink CC configured. Since section 6.4.2.5 requirements apply for in band, the need is just to clarify that in case of DL CA, the requirements apply for the one UL CC in case there are DL CCs configured and activated.  We provide CR [37] to execute this agreement. 
2.2	UL CA with DMRS bundling
The question in the LS as referred in the introduction has an impact on the CA operation. If UE is required to maintain power for the duration of the bundle, and there is a transmission scheduled during the bundle, then UE may need to lower power during the bundle. UE therefore needs to have knowledge of the scheduling for both bands PUSCH preparation time before the transmission of the bundle. Our proposal in [38] needs one more option D),
Proposal 1: Define inter-band UL CA requirements for DMRS bundling. 
Ran4 can further restrict or discuss cases as follows:
A) Only one band can support DMRS bundling at a time
B) In case two bands are supporting DMRS bundling, the bundles are not overlapping in time
C) In case bundles are overlapping in time their time windows are aligned
D) Only one band is scheduled for transmissions at the same time 
Option D can be implemented for multiple features for inter-band UL CA with:
1) Scheduling restriction so that only one band is scheduled for UL at a time
2) TX switching SUL option
3) SUL

The first option puts the burden of the scheduling to the network and UE behaviour is not defined when simultaneous transmissions occur. It also should be noted that there can not be simultaneous transmissions during actual TDW on either band but more about the actual TDW in the next section. 
Proposal 1: Ran4 to define DMRS bundling requirement applicability to cover interband UL CA with the restriction that UE is not schedule to transmit simultaneously on two bands
2.3	Pcmax reference time 
An other issue emerging from ran1 specification 38.214 is the Pcmax reference time. 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 needs to have different Pcmax_L but if the channel is split with a hop, the Pcmax_L is according to the lower one. 
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. SRS can be scheduled outside physical channel so in detail, where we do not need to go further in this context, RAN4 Pcmax should then use “physical channel or signal length”. 
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 multiple CCs at a time. 
For DMRS bundling yet an other 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”. If UE now changes the Pcmax for each physical channel, it may end up changing the power since the Pcmax changes and the UE behaviour now depends if it is implemented according to TS 38.214 or TS 38.101-1/-2. 
Observation: TS 38.214 and TS 38.101-1 are not aligned for the power control timing parts. 
To be able to use the “actual TDW” in RAN4, we must have common understanding on it. Ran1 specification is not super clear about it but 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. 
Within one nominal TDW there can be multiple actual TDW’s in case semi static or scheduled UL signal interrupts nominal TDW. Picture below shows this:
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 Figure 1. Nominal TDW vs actual TDW
This is more relevant in the field operation and in RAN4 requirement 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. 
  
2.4 	CA capability aspects for DMRS bundling
With the discussion in section 2.2 and proposal 1, and allready agreed FR1 + FR2 CA, the capability aspects for DMRS bundling for CA should be revisited.  
RAN4 earlier agreed the capability should be per band and not per UE. If the capability for example for maximum duration should be per band per band combination is under discussion. 
UE may have a different frequency plan for a band depending if it is configured for CA or not. For example, the well know band 8 + 3 example, where 2nd harmonic of band 8 TX will land on RX of band 3. In this case, UE may want to employ different fundamental VCO frequency for the TX of band 8 when it receives also band 3. In this case, the other PLL may have different characteristics in terms of frequency stability leading to different capability in terms of maximum duration of phase continuity.
Also, the ability to transmit and receive simultaneously in certain band combinations may depend on DMRS bundling, or the other way around, in order to support simultaneous tx and rx, the support for DMRS bundling may need to be changed or dropped depending on if CA is configured or not. 
Proposal 3: DMRS bundling capabilities are per band per band combination
 
Conclusion
We made following observations:
Observation: TS 38.214 and TS 38.101-1 are not aligned for the power control timing parts. 
Proposal 1: Ran4 to define DMRS bundling requirement applicability to cover interband UL CA with the restriction that UE is not schedule to transmit simultaneously on two bands
Proposal 2: Define Pcmax reference time as “Actual TDW” for DMRS bundling. 
Proposal 3: DMRS bundling capabilities are per band per band combination
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Attachments:	
1	Overall description
Ran4 has further discussed the CA with DMRS bundling and came to the conclusion that due to UE implementation issues, the DMRS bundling capability and maximum duration capability should per band and per band combination
2	Actions
To RAN1 and RAN2 
ACTION: RAN4 respectfully asks RAN1 and RAN2 to take the above information in to consideration in their work. 
3	Dates of next TSG RAN WG 4 meetings
3GPP RAN 4 RAN4#104-bis-e	2022-10-10	2022-10-19	Electronic meeting
3GPP RAN 4 RAN4#105		2022 November		Canada
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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
length Physical channel length Length)





