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Introduction
This contribution discusses maintenance issue related to following  :
· UL power control 
· Data rate handling for NR-DC

Discussion
UL power control 
T_offset WA for dynamic power sharing
A working assumption related to UE capability signaling for T_offset was made in RAN1#100-e. According to the WA, MN is required to understand SCG configuration to properly use T_offset and we raised concern about this aspect in email discussion [100e-NR-LTE_NR_DC_CA_enh-ULPC-02]. As a conclusion of the email discussion, a LS was sent to RAN2 to check this issue [1] and RAN2 replies are in [2] and [3]. 
Excerpt from RAN2 reply LS [2]
“RAN2 would like to thank RAN1 for the LS on uplink power control for NR-NR Dual-Connectivity. 
RAN2 is still discussing the reply to RAN1 but has no consensus yet on introducing new inter-node signalling for T_offset.
However, RAN2 would like to remind that it was agreed in Rel-15 that MN and SN are not required to comprehend each other’s UE configuration for MR-DC. Therefore, RAN1 making assumption that such comprehension is possible is not correct in RAN2 view.”

Excerpt from RAN2 reply LS [3]
“RAN2 further discussed and agreed to introduce new inter-node signaling for T_offset exchange between node as below.
1) MN signals the maxToffset restriction (i.e. maxToffset) in CG-ConfigInfo to SN, and SN shall respect the restriction when deciding the SCG configuration, such that [image: ] <= maxToffset.
2) RAN2 understanding is that if SN cannot accept the maxToffset restriction set by MN, SN can at least reject the procedure. RAN2 companies assume that current procedures will be reused. 
3) RAN2 understanding is that upon receiving and accepting maxToffset restriction from MN, SN can provide the actual maxToffsetSCG (e.g.[image: ]) in IE requestedToffset according to the SCG configuration.
4) SN may request, in CG-Config, a change in the maxToffset restriction imposed by MN. The SN may request MN to increase/decrease maxToffset and It is up to the MN to decide whether to and how to respond to the SN request.
RAN2 further understands that RAN1 will decide whether this solution shall be used, and if so, RAN2 would need information on value range.”

RAN1 made the WA with the understanding that it did not require any inter-gNB signaling and following text was added in the LS [1] to reflect this – “Furthermore, it was agreed that RAN1 has no intention to ask RAN2 to work on inter-gNBs signaling in Rel-16 MR-DC work item for this working assumption”. From RAN2 discussion and the LS [2], it is clear that the RAN1 WA on Toffset is not aligned with RAN2 agreement -- “MN and SN are not required to comprehend each other’s UE configuration for MR-DC”.
[bookmark: _GoBack]However, RAN2 has now agreed to introduce new inter-node signaling to fix the WA made by RAN1 (LS in [3]), and is asking for RAN1 input. 
We see below two options to resolve the T_offset issue from RAN1 perspective
1. Fix the WA made by RAN1 by revising the definition of T_offset to align with the RAN2 agreement that “MN and SN are not required to comprehend each other’s UE configuration for MR-DC”;
2.  Adopt the inter-node signaling approach agreed in RAN2 and confirm the RAN1 WA on T_offset. 
Observation 2
· Below are two options to resolve the T_offset issue from RAN1 perspective:
1. Fix the WA made by RAN1 by revising the definition of T_offset to align with the RAN2 agreement that “MN and SN are not required to comprehend each other’s UE configuration for MR-DC”;
2.  Adopt the inter-node signaling approach agreed in RAN2 and confirm the RAN1 WA on T_offset. 
[bookmark: _Hlk47692416]Considering the late stage of the WI discussions (RAN4 is already waiting for RAN1 specs to stabilize to specify performance requirements), and the fact that RAN2 has agreed to a mechanism to make the WA workable, we are OK to take the second approach to conclude this topic. Also, RAN2 has asked information on value range - we propose the following set of values: {0.5ms, 0.75ms, 1ms, 1.5ms, 2ms, 2.5ms, 3ms, 4ms}. 
Proposal 1
· Confirm the WA made by RAN1 regarding T_offset and ask RAN2 to introduce inter-node signaling for T_offset with values in {0.5ms, 0.75ms, 1ms, 1.5ms, 2ms, 2.5ms, 3ms, 4ms}.

Removal of earlier text on dynamic power sharing
It was clarified in the WA sent to RAN2 that first value of T_offset UE capability corresponds to – “DPS without look-ahead” and second value corresponds to -- “DPS with look-ahead”. Given this clarification, below text in 38.213 should be removed as there is no agreement for supporting the corresponding behavior and below text was present in the specs before details of dynamic power sharing UE behavior were finalized.  
“
-	if UE transmission(s) in slot  of the MCG overlap in time with UE transmission(s) in slot  of the SCG and if  in any portion of slot  of the SCG, the UE reduces transmission power in any portion of slot  of the SCG so that  in all portions of slot , where  and  are the UE transmission powers in slot  of the MCG and in slot  of the SCG, respectively, that the UE determines according to Clauses 7.1 through 7.5 using  and , respectively, as the maximum transmission powers on the MCG and the SCG and  is the linear value of a configured maximum transmission power for NR-DC operation in FR1 as defined in [8-3, TS 38.101-3] 
-	if UE transmission(s) in slot  of the MCG or in slot  of the SCG do not overlap in time with any UE transmission(s) on the SCG or the MCG, respectively, the UE determines a transmission power in slot  of the MCG or in slot  of the SCG as described in [8-3, TS 38.101-3] and in Clauses 7.1 through 7.5 without considering  or , respectively
“
Corresponding example TP is shown below in TP1

Proposal 2
· Align 38.213 text to reflect the current WA that first value of T_offset UE capability corresponds to “DPS without look-ahead” and second value corresponds to “DPS with look-ahead”, and there is no additional UE behavior for with/without ‘look ahead’ cases.

---------------------------- start TP1 to sub clause 7.6.2 of 38.213v16.2.0 ---------------------------------
<.. unchanged text omitted >
If the UE indicates a capability for dynamic power sharing between the MCG and the SCG and is provided dynamic for nrdc-PCmode-FR1-r16 or for nrdc-PCmode-FR2-r16
-	if UE transmission(s) in slot  of the MCG overlap in time with UE transmission(s) in slot  of the SCG and if  in any portion of slot  of the SCG, the UE reduces transmission power in any portion of slot  of the SCG so that  in all portions of slot , where  and  are the linear values of UE transmission powers in slot  of the MCG and in slot  of the SCG, respectively, that the UE determines according to Clauses 7.1 through 7.5 using  and , respectively, as the maximum transmission powers on the MCG and the SCG and  is the linear value of a configured maximum transmission power for NR-DC operation in FR1 as defined in [8-3, TS 38.101-3] 
-	if UE transmission(s) in slot  of the MCG or in slot  of the SCG do not overlap in time with any UE transmission(s) on the SCG or the MCG, respectively, the UE determines a transmission power in slot  of the MCG or in slot  of the SCG as described in [8-3, TS 38.101-3] and in Clauses 7.1 through 7.5 without considering  or , respectively
If a UE indicates a capability for dynamic power sharing between the MCG and the SCG and
-	is provided dynamic for nrdc-PCmode-FR1-r16 or for nrdc-PCmode-FR2-r16, and 
-	indicates a capability to determine a total transmission power on the SCG at a first symbol of a transmission occasion on the SCG by determining transmissions on the MCG that
-	are scheduled by DCI formats in PDCCH receptions with a last symbol that is earlier by more than  from the first symbol of the transmission occasion on the SCG, or are configured by higher layers, and 
-	overlap with the transmission occasion on the SCG 
the UE determines a maximum transmission power on the SCG at the beginning of the transmission occasion on the SCG as 
-	, if the UE determines transmissions on the MCG with a  total power
-	, if the UE does not determine any transmissions on the MCG
where
-	,
-	 and  is the maximum of , , , , and  based on the configurations on the MCG and the SCG, respectively, when the UE indicates a first value for the capability, 
-	 and  is the maximum of , ,  based on the configurations on the MCG and the SCG, respectively, when the UE indicates a second value for the capability, and
-	 is the total power for the transmissions on the MCG that overlap with the transmission occasion on the SCG where  is determined based on transmissions configured by higher layers and on transmissions scheduled by DCI formats in PDCCH receptions with a last symbol that is at least  before the first symbol of the transmission occasion on the SCG.
and The the UE does not expect to have PUSCH, PUCCH, or SRS transmissions on the MCG that 
-	are scheduled/triggered by DCI formats in PDCCH receptions with a last symbol that is earlier by less than or equal to  from the first symbol of the transmission occasion on the SCG, and
-	overlap with the transmission occasion on the SCG

<.. unchanged text omitted >
---------------------------- end TP1 ---------------------------------

Data rate handling for NR-DC

In Rel-15, the data rate partitioning (or determination) across cells groups and across frequency range is based on the feature sets consistent with the capabilities reported by the UE and described in 38.214 and allow data rate sharing among carriers within a frequency range. This works fine for Rel-15 including late drop where MCG and SCG do not configure cells in same FR. Consider following case which will now be possible with Rel-16 NR-DC.
· MCG in FR1 and in FR2 
· SCG in FR1 only
For FR1, since both MCG and SCG have the carriers in FR1, flexible data rate sharing as per Rel-15 based on feature sets across CGs may need to be updated since the DataRate computation for FR1 carriers in MCG and DataRate computation for FR1 carriers in SCG may together exceed the UE processing capability. 
One update can be that the data rate for a CG is the maximum data rate based on the band/band combination signaling and feature set information for carriers in a frequency range in one cell group from the capability signaling associated with multiple cell groups – since the SCG (and MCG) know the feature set partition that the SCG can use, the SCG can determines the data rate schedulable for a UE within SCG. So, we propose to add following update.
Proposal 3

Update the data rate handling to account for case when MCG and SCG are configured with CCs in same FR. Example update to 38.214 subclauses 5.1.3 and 6.1.4 would be as follows:

-	 [Mbps] is computed as the maximum data rate summed over all the carriers in the frequency range for any signaled band combination and feature set for the cell group consistent with the configured servings cells, where the data rate value is given by the formula in Clause 4.1.2 in [13, TS 38.306], including the scaling factor f(i).


Conclusion
In this document we discuss maintenance issues related to UL power control and data rate handling for NR-DC and propose the following

Proposal 1
· Confirm the WA made by RAN1 regarding T_offset and ask RAN2 to introduce inter-node signaling for T_offset with values in {0.5ms, 0.75ms, 1ms, 1.5ms, 2ms, 2.5ms, 3ms, 4ms}.

Proposal 2
· Align 38.213 text to reflect the current WA that first value of T_offset UE capability corresponds to “DPS without look-ahead” and second value corresponds to “DPS with look-ahead”, and there is no additional UE behavior for with/without ‘look ahead’ cases.

---------------------------- start TP1 to sub clause 7.6.2 of 38.213v16.2.0 ---------------------------------
<.. unchanged text omitted >
If the UE indicates a capability for dynamic power sharing between the MCG and the SCG and is provided dynamic for nrdc-PCmode-FR1-r16 or for nrdc-PCmode-FR2-r16
-	if UE transmission(s) in slot  of the MCG overlap in time with UE transmission(s) in slot  of the SCG and if  in any portion of slot  of the SCG, the UE reduces transmission power in any portion of slot  of the SCG so that  in all portions of slot , where  and  are the linear values of UE transmission powers in slot  of the MCG and in slot  of the SCG, respectively, that the UE determines according to Clauses 7.1 through 7.5 using  and , respectively, as the maximum transmission powers on the MCG and the SCG and  is the linear value of a configured maximum transmission power for NR-DC operation in FR1 as defined in [8-3, TS 38.101-3] 
-	if UE transmission(s) in slot  of the MCG or in slot  of the SCG do not overlap in time with any UE transmission(s) on the SCG or the MCG, respectively, the UE determines a transmission power in slot  of the MCG or in slot  of the SCG as described in [8-3, TS 38.101-3] and in Clauses 7.1 through 7.5 without considering  or , respectively
If a UE indicates a capability for dynamic power sharing between the MCG and the SCG and
-	is provided dynamic for nrdc-PCmode-FR1-r16 or for nrdc-PCmode-FR2-r16, and 
-	indicates a capability to determine a total transmission power on the SCG at a first symbol of a transmission occasion on the SCG by determining transmissions on the MCG that
-	are scheduled by DCI formats in PDCCH receptions with a last symbol that is earlier by more than  from the first symbol of the transmission occasion on the SCG, or are configured by higher layers, and 
-	overlap with the transmission occasion on the SCG 
the UE determines a maximum transmission power on the SCG at the beginning of the transmission occasion on the SCG as 
-	, if the UE determines transmissions on the MCG with a  total power
-	, if the UE does not determine any transmissions on the MCG
where
-	,
-	 and  is the maximum of , , , , and  based on the configurations on the MCG and the SCG, respectively, when the UE indicates a first value for the capability, 
-	 and  is the maximum of , ,  based on the configurations on the MCG and the SCG, respectively, when the UE indicates a second value for the capability, and
-	 is the total power for the transmissions on the MCG that overlap with the transmission occasion on the SCG where  is determined based on transmissions configured by higher layers and on transmissions scheduled by DCI formats in PDCCH receptions with a last symbol that is at least  before the first symbol of the transmission occasion on the SCG.
and The the UE does not expect to have PUSCH, PUCCH, or SRS transmissions on the MCG that 
-	are scheduled/triggered by DCI formats in PDCCH receptions with a last symbol that is earlier by less than or equal to  from the first symbol of the transmission occasion on the SCG, and
-	overlap with the transmission occasion on the SCG

<.. unchanged text omitted >
---------------------------- end TP1 ---------------------------------

Proposal 3
· Update the data rate handling to account for case when MCG and SCG are configured with CCs in same FR. Example update to 38.214 subclauses 5.1.3 and 6.1.4 would be as follows:
· “ [Mbps] is computed as the maximum data rate summed over all the carriers in the frequency range for any signaled band combination and feature set for the cell group consistent with the configured servings cells, where the data rate value is given by the formula in Clause 4.1.2 in [13, TS 38.306], including the scaling factor f(i).”
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