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Introduction
In [1], CA/DC support for DMRS bundling is agreed and with remaining issues to confirm with LS [2] to RAN1.
In this paper, we present our view on DMRS bundling for CA/DC support.
Discussion
The CA support on the DMRS bundling is proposed in RAN4#103-e, the LS[1] is agreed to consult the RAN1 about the issue 1-2-3 on RAN1 impact. For Issue 1-2-1, the phase tolerance requirement only applies when there is no change of transmitted power or P-MPR on any CC, even if power is shared among CCs.  This constraint avoids the loss of phase continuity if power is shared  between the CCs.  The scenario listed in issue 1-2-1 is for the two-band combination where one band is FR1 band, and the other band is FR2 band. For such band combinations, the different RF chains will be used in UE and thus there is no additional switching delay defined in TS 38.101-3 for switching time mask. Overall, for issue 1-2-1 using only two bands, since the RAN4 specs already reflect the constraint that transmitted power does not change during a bundling window, and since there is no carrier switching delay with two bands, there should be no RAN1 impact.
RAN4 specs should be sufficient to support DMRS bundling requirements for FR1+FR2 CA, FR1+FR2 DC, and DC with FR2 NR applied per CC when two carriers are configured; no RAN1 spec changes are needed.
For the other band combination (e.g three bands) where there are two FR1 bands and one FR2 band, if these two FR1 bands has one NR band and one LTE band or two NR bands, it could involve the switching single UL carrier among multiple carriers and in some cases, the different RF chain for each band may not be the case and some bands may share the RF chain. This is the same for inter-band CA between FR1 and FR2 and FR1 + FR2 DC for three bands combination. One example is NR CA (CA_n1A-n3A-n257A) and its uplink configuration (CA_n1A-n3A, CA_n1A-n257A and CA_n3A-n257A)
Additionally, in LS [2] , it says “FR1+FR2 UL CA, FR1+FR2 DC, and EN-DC with NR on FR2. DMRS bundling configuration is limited to one uplink NR carrier in total on all FRs at a time.” As there are multiple uplink carrier could be configured (two bands, three bands etc), there are two cases below which allows the single uplink carrier transmission:
a) UL CA/DC/EN-DC +  no UL Tx switching delay
There is no uplink switching delay in this case, with two (or multiple) UL CC activated, DCI can schedule UL transmission in one of the activated carriers and guarantee there is no overlapping UL transmissions in two (or multiple) CCs. 
b) UL CA/DC/EN-DC + UL Tx switching delay/period
There is the carrier switching time/delay defined in uplink carrier switching in TS 38.101-1 for UL CA. There are carrier switching time/delays that include times where the UE must meet OFF power requirements defined for inter-band EN-DC for which only one single switched UL is supported (by a UE indicating support of IE singleUL-Transmission) in TS 38.101-3. There is also a switching period defined in 38.101-3 for two-band EN-DC when the capability uplinkTxSwitchingPeriod is present. According to 38.214, “During the switching gap N_’Tx1-Tx2’ , the UE is not expected to transmit on any of the two uplinks.” One interpretation of specification is that network will not schedule uplink and the other is that UE can drop the transmission if the transmission is scheduled within switching time. For either case, the phase coherence is not expected to be hold during the switching period. For the inter-band EN-DC including FR1 and FR2 bands, the uplink EN-DC configuration could be with two FR1 bands, e.g for EN-DC configuration, the uplink EN-DC could be DC_1A_n3A-n257A2 in TS 38.101-3. Whether or not there is switching period is up to the UE’s capability. 
For issue 1-2-1, there could be a carrier switching delay / OFF period on the NR carrier configured for DMRS bundling for some band combinations with 3 carriers during which UE phase coherence may not be guaranteed. 

Since the CR clarifying support for CA & DC does not restrict the number of carriers configured, we therefore propose that this be corrected in 38.101-3:
It is not expected for a UE that switches carrier to comply with phase coherence within the switching period if the switch-to carrier is the NR carrier configured with DMRS bunding.


Conclusions
In this contribution, we present our view on the CA/DC support for DMRS bundling below observations and proposal:
1. RAN4 specs should be sufficient to support DMRS bundling requirements for FR1+FR2 CA, FR1+FR2 DC, and DC with FR2 NR applied per CC when two carriers are configured; no RAN1 spec changes are needed.
1. For issue 1-2-1, there could be a carrier switching delay / OFF period on the NR carrier configured for DMRS bundling for some band combinations with 3 carriers during which UE phase coherence may not be guaranteed. 
1. It is not expected for a UE that switchesa carrier to comply with phase coherence within the switching period if the switch-to carrier is the NR carrier configured with DMRS bunding.
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