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This document discusses issue 1 in [13] that are prioritized for the e-meeting during the preparation phase.

[100e-NR-LTE_NR_DC_CA_enh-ULPC-01] E-mail discussion/approval on the issue 1 in R1-2000846 by 2/28; if there is a spec impact, followed by endorsing the corresponding TP by 3/3 – Hong (Apple)
Companies are asked to provide their comments using the tables below the proposal for each issue. Initial input is requested by 2/26. Feel free to respond multiple times and to respond to other companies comments by adding more rows or even revising your earlier comment. Feel free to highlight the key comments in the body of an email for more dynamic discussion by email, but don’t attach the file to the email. Please also indicate if you agree with the proposal and proposed TP. If you would like to propose a revision of a TP, please copy-paste the TP in the table and make your revisions in the table.

The feature leader proposal will be provided in the later version after collecting companies inputs.
2	Issue 1: Applicable scenario for Dynamic Power Sharing (DPS) scheme 
One issue raised in [3][10] is applicable scenario for dynamic power sharing scheme. Especially, it is claimed in [3] that asynchronous DC is supportable with an architecture that has distinct hardware blocks belonging to the two cell groups. Since for DPS, one CG has to refer to the transmission status of another CG. It therefore proposed in[3][10] to limit the dynamic power sharing scheme to synchronous DC scenario only. 
Table 1: Applicable scenario for Dynamic Power Sharing 
	Category 
	No. companies
	Companies

	Alt.1: Only applicable for synchronous scenario
	
	MTK, Qualcomm, Apple

	At.2: No limitation, (i.e. both synchronous and asynchronous scenarios)
	
	Ericsson, Nokia/NSB, ZTE


Companies are encouraged to provide more inputs on this issue to conclude it: 
	Companies 
	Views

	MTK
	Support Alt. 1.

	Nokia/NSB
	Alt. 2

	ZTE
	Alt.2
For EN-DC and NE-DC, dynamic power sharing can be applied to both synchronous and asynchronous scenarios. Not sure why we have to impose the restrictions only for NR-DC.
Some companies may argue that DPS requires tight coordination between MCG and SCG in both UE side and network side. For asynchronous NR-DC scenario, MCG and SCG are not co-located and the tight coordination between MCG and SCG are not guaranteed. However, in this case, the DPS performance can be guaranteed by appropriate semi-static configuration, e.g., configuring a larger K1/K2 VALUES IN MCG.
In summary, we fail to see the necessity to restrict that DPS is only applicable for asynchronous scenario.

	Qualcomm
	We prefer Alt.1.
· It is true that Rel.15 EN-DC/NE-DC supports dynamic power-sharing both synchronous and asynchronous, but this is a kind of special case to accommodate dual connectivity between two different RATs. We do not need to follow this for dual connectivity for the same RAT. It is good to reconsider feasible power control solution(s) for sync-NR-DC and async-NR-DC taking into account the required complexity and the achievable benefit.
· RAN1 has agreed that semi-static power-sharing mode 2 is applicable to sync-DC only. One of the reasons is timing drifts unknown each other between MgNB and SgNB at all. The same problem exists for dynamic power-sharing that uses T_offset as the scheduling timing restriction. Therefore, it is feasible to support dynamic power-sharing only in sync-DC.


	OPPO
	We prefer Alt.1 and share the same view as Fred.
 
For dynamic power sharing with look-ahead operation, we have the following description (copied from 213). For the asynchronous case, how can network ensure that?  If NW schedules some transmissions not aligned with the condition, UE can ignore the scheduling. Then how to ensure the performance?
 
The UE does not expect to have transmissions on the MCG that
-    are scheduled 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


	DoCoMo
	We prefer Alt.2.
-      As commented by ZTE, we also fail to see the reason for the restriction only for NR-DC.
-      In the NW where async EN-DC operation with DPS is applied, when the LTE cell is replaced by NR SA cell (i.e., async EN-DC is replaced by async NR-DC), it is clearly preferable to apply the DPS to async NR-DC.


	VIVO
	We prefer Alt.1. Comparing to SPS mode 2, DPS is an advanced mode. It is not reasonable to support both sync and async cases for DPS, but only support sync case for SPS mode 2.


	MTK
	For this issue, we (MTK) think only Alt. 1 is feasible.
·         As Fred mentioned, RAN1 has agreed that semi-static power-sharing mode 2 is applicable to sync-DC only (as shown in the figure below, modified from R1-1911137 (QC)). The main reason is the timing drift unknown to each other between MgNB and SgNB at all. This prevents MCG/SCG from determining whether there is an overlap of FL/UL symbol with another CG.

[image: ]

·         For dynamic power sharing (DPS), we also have to determine whether there is an overlap between MCG and SCG like the figure shown below: (modified from R1-1911040 (Motorola))
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–        Unless there is a NW configured offset between MCG and SCG to tell UE how to adjust the timing according to different CGs, I fail to see how DPS can be feasible for asynchronous scenario.
–        Some companies mentioned that asynchronous EN-DC operation with DPS is applied in Rel-15, but I also fail to see how this can be applied practically with the unknown timing uncertainty, please correct me if I have any misunderstanding.
–        Besides, in EN-DC, LTE is always prioritized over NR for DPS. This relies on the fact that LTE has a longer processing delay than NR, so NR UL transmission may realize there is a LTE UL transmission very early and scale down the power accordingly. For NN-DC, we may have FR2 as MCG and FR1 as SCG (where MCG is prioritized over SCG), where FR2 UL transmission could have a very short processing delay than FR1. If there is an unknown timing drift as in asynchronous scenario, it seems more unreasonable to support this case.


	ZTE
	Regarding the comments that semi-static power sharing mode 2 is applicable to sync-DC only. When discussing this semi-static power sharing mode 2, UE vendors argued that for type 2 UE (i.e., without fast communication between MCG and SCG), UE is not required to derive the timing drift between MCG and SCG. We agreed that for type 2 UE, the bar may be too high for UE to derive the timing drift between MCG and SCG during that time.
While for type 1 UE (i.e., with fast communication between MCG and SCG), I assume that UE can derive the timing drift between MCG and SCG with no (or little) further implementation complexity.

Regarding the restriction that MCG is not expected to schedule UL transmission after To-Toffset, as I explained in the FL summary, the network can configure larger K1/K2 candidate values via RRC to satisfy this restriction. With this, even in Async NR-DC, the system performance can also be guaranteed.


	OPPO
	For your proposal “the network can configure larger K1/K2 candidate values via RRC to satisfy this restriction” we have the following thoughts
Ÿ   Larger K1/K2 may lead to larger latency for the service
Ÿ   In additional to the transmission scheduled by DCI, there are other transmission, i.e., HARQ-ACK feedback, CSI feedback, PUSCH via configured grant. How to coordinate these transmission between MCG and SCG for asynchronous cases? 
Taking into account all the potential aspects, we don’t see the dynamic power sharing can get performance gain for real deployment.


	ZTE
	[Comments on OPPO inputs]

[Xingguang] As long as the larger K1/K2 can accomondate the timing drift between MCG and SCG, it should be fine. If you check the RAN4 spec, the timing drift betwen MCG and SCG for Async NR-DC is very small. In this case, I don't think the larger K1/K2 values incur much dealy.
Beside, considering the Toffset under discussion in another email thread could be very large. Such addtional delay to accommodate the timing drift between MCG and SCG for Async NR-DC might not be a big issue.



[Xingguang] HARQ-ACK feedback timing is controled by K1 values. CSI feedback timing is also configured by RRC. 
Regarding the handling of PUSCH via configured grant, since the dynamic power sharing solution for configured grant has not been agreed yet, we can further discuss this issue once the solution is on the table.


	Qualcomm
	Assume the UE computes MCG sum power at the time T0 – T_offset. In async-DC, the MCG DL symbol corresponding to the time T0 – T_offset is gradually shifting due to the timing drift. This situation should not be such easy to handle, even if the UE is able to perform dynamic power-sharing.
 
From NW point of view, agree with Zhihua & James that it is not clear how the benefit of dynamic power-sharing is achievable in async-DC. Indeed, semi-static power-sharing with appropriately configured PMCG/PSCG (based on PHR, BSR, CSI report, SRS measurement) would provide further gain, especially when the MCG and SCG have really less coordination.
 
Note that we are not objecting to support async NR-DC: we are saying the tradeoff between gain and pain provided by dynamic power-sharing in async-DC is questionable.


	Samsung
	As this is a ‘yes/no’ decision for support of DPS with asynchronous NR-DC and as the concern is primarily from chip vendors (we also share some of the concerns on complexity regarding MCG/SCG time tracking), a suggestion is to have such support as a UE capability – i.e. not mandatory for a UE that supports DPS to also support asynchronous NR-DC.
This would be a friendly conclusion for chip vendors and splits support of asynchronous NR-DC from support of DPS (w/o look ahead) as overall gains from the latter will also depend on other design decisions to be made.


	Qualcomm
	to have such support as a UE capability – i.e. not mandatory for a UE that supports DPS to also support asynchronous NR-DC” is a good way forward.
 
One more step further: we believe separate capabilities should be defined for sync-DC and async-DC. Then, the UE reports whether to support DPS for sync-DC (if the UE reports a capability of sync-DC), and whether to support DPS for async-DC (if the UE reports a capability of async-DC).
 


	Intel
	From specification point view, it seems no additional work to support DPS with async-DC than sync-DC. So the only concern comes from implementation (e.g. handling the time drift). It sounds a good compromise to have a UE capability for DPS with async-DC as proposed by Aris.
 
I’m a bit confused with last comments from Fred. Since DPS is optional feature, having an additional UE capability of “DPS with async-DC” covers all cases, right?


	Qualcomm
	Yes, what I wrote was more than just about DPS. We support “introduce a UE capability for DPS with async-DC”. Then, the last comment was about the overall picture of UE capability including sync-DC and async-DC and their power-control mode(s).

	CATT
	 CATT supports Alt 2.   The time alignment of the CGs is not the criteria of dynamic power sharing in NR DC.  In NR, the numerologies and the slot format might be different between CGs even for full synchronous DC.   This issue had been discussed in NR CA in Rel-15.   We don’t need to further complicate the design for NR DC.  


	Feature leader 
	As comments by Aris, this is “Yes/No” decision. Different and solid concerns were raised primarily from chip vendors. 

Taking into all inputs and discussions so far, I think Aris indeed provides a really nice and reasonable suggestion  to move forward and conclude this issue. 

	Proposed agreement: 
· Dynamic power sharing can be configured for both synchronous and asynchronous NR-DC scenarios
· Introduce one optional UE capability to indicate the support of dynamic power sharing operation for asynchronous NR-DC scenario



Supportive company:  Samsung, Qualcomm, Intel, Apple 

Please kindly check the proposal and reply your feedback by end of 2/27 PST. 

	QUALCOMM
	It is basically OK. Since we had an earlier agreement on the optional capability for dynamic power sharing operation, I think it is good to formulate like following.
 
	Proposed agreement: 
· Dynamic power sharing can be configured for both synchronous and asynchronous NR-DC scenarios
· Regarding the RAN1#98bis agreement “Optional UE capability to indicate the support of dynamic power sharing operation”,
· A UE can Introduce one optional UE capability to indicate the support of dynamic power sharing operation for asynchronous NR-DC scenario and that for synchronous NR-DC scenario separately.




	MTK
	We (MTK) can accept the FL proposal.

	ZTE
	We are generally fine with the proposal. Just one minor comment for this UE capability.
From our perspective, UE supporting dynamic power sharing for Async NR-DC shall of course support dynamic power sharing for Sync NR-DC. 
In this case, we would like to update the proposal a little bit as below.

	Proposed agreement: 
· Dynamic power sharing can be configured for both synchronous and asynchronous NR-DC scenarios
· Introduce one optional UE capability to indicate the support of dynamic power sharing operation for synchronous NR-DC scenario only or for both synchronous and asynchronous NR-DC scenarios



It seems that different companies prefer different wording. We don't want to block the discussion here and understand it may be better to discuss this in the UE feature discussion. Then, the following update is also fine to us.

	Proposed agreement: 
· Dynamic power sharing can be configured for both synchronous and asynchronous NR-DC scenarios
· Introduce one optional UE capability to indicate the support of dynamic power sharing operation for asynchronous NR-DC scenario. Details are up to UE feature discussion.




	Feature Leader
	We agreed the following in RAN1 #98 meeting as cited by Fred: 
	· Optional UE capability to indicate the support of dynamic power sharing operation



In addition, I originally propose new proposal as follows: 
	Proposed agreement: 
· Dynamic power sharing can be configured for both synchronous and asynchronous NR-DC scenarios
· Introduce one optional UE capability to indicate the support of dynamic power sharing operation for asynchronous NR-DC scenario



If you put these two together, it is exactly what Xingguang intends: 
· UE who indicates capable of DPS by default supports synchronous NR-DC scenario (No UE capability signaling to indicate for synchronous)
· Because DPS can be configured for both synchronous and asynchronous case and UE is only allow to additionally indicate whether or not support asynchronous DC. 
· Then, using the newly introduced UE capability (i.e. 2nd bullet in FL proposal), UE has flexibility to indicate whether or not support asynchronous additionally. 

I believe Xingguang should be fine with my original proposal. 

@Fred, is it ok for you to support synchronous DC scenario by default for UE capable of DPS? I thought this is your basic assumption in your previous argument when raising the concern on asynchronous for DPS, right? If that’s the case, the original proposal should also fine for you. 

Please let me know if you still have concern on the original FL proposal as copied below: 

	Proposed agreement: 
· Dynamic power sharing can be configured for both synchronous and asynchronous NR-DC scenarios
· Introduce one optional UE capability to indicate the support of dynamic power sharing operation for asynchronous NR-DC scenario



@Xingguang, Let’s try to conclude this in this thread as it may be more difficult to conclude in UE feature session due to lack of background of detailed DPS design. Also, I do not want to increase the work load of Hiroki. 


	ZTE
	If the following is the common understanding based on Hong's proposal, then we are fine with Hong's proposal.
    (1) A UE capable of DPS by default supports synchronous NR-DC scenario
    (2) A UE capable of DPS for Asynchronous NR-DC, it supports DPS for both synchronous NR-DC and Asynchonous NR-DC scenarios.


	DCM
	We are also fine with the FL proposal.

	QUALCOMM
	If we fix the capability aspects in detail, we would like to discuss overall power-control + sync/async operation. If we conclude high-level aspects of DPS here with leaving details up to UE feature discussion, it is also OK for us (maybe even more appropriate).
 
We would like to separate the UE capabilities between sync NR-DC and async NR-DC. Whether the async NR-DC capability is on top of sync NR-DC capability is a next-level detail. This may not be a power-control specific issue. Therefore, I was thinking that the details are to be discussed in UE feature list.
 
If we take the 2nd approach, following is another try.
	Proposed agreement: 
· Dynamic power sharing can be configured for both synchronous and asynchronous NR-DC scenarios
· A UE can report support of dynamic power sharing operation for synchronous NR-DC and/or asynchronous NR-DC. Details are up to UE feature discussion.


 
If we take the 1st approach, I think we may need to look at UE feature list table for this particular aspect.


	Feature Leader
	Obviously, it is NOT a proper thread to open UE feature table and discuss the UE feature list here, as it is Hiroki's scope. :) 

Then let’s try Fred version with small modification since anyhow we need to discuss UE features of ULPC for NR-NR DC (Sorry to Hiroki).
 
	Proposed agreement: 
· Dynamic power sharing can be configured for both synchronous and asynchronous NR-DC scenarios subject to corresponding UE capability 
· A UE can report support of dynamic power sharing operation for synchronous NR-DC and/or asynchronous NR-DC. Details are up to UE feature discussion.




	Qualcomm
	 It is good for us

	OPPO
	 FL’s proposal (the one says that A UE capable of DPS by default supports synchronous NR-DC scenario) is our first preference since it go further to reduce workload in UE capability and it is a natural /concise solution.  In order to make progress, we also can accept Fred’s proposal as a compromise. Thanks!


	ZTE
	We are fine with the following proposal from Hong and Fred.
Proposed agreement: 
· Dynamic power sharing can be configured for both synchronous and asynchronous NR-DC scenarios subject to corresponding UE capability 
· A UE can report support of dynamic power sharing operation for synchronous NR-DC and/or asynchronous NR-DC. Details are up to UE feature discussion.


	MTK
	We (MTK) support Hong and Fred’s latest proposal as quoted by Xingguang.

	Huawei
	I feel the discussions are to introduce an UE capability of DPS to differentiate operation for sync and async NR-DC, instead of an UE capability to differentiate sync and async NR-DC. Therefore, a small change in turquoise is proposed as below,
 
Proposed agreement: 
·        Dynamic power sharing can be configured for both synchronous and asynchronous NR-DC scenarios subject to corresponding UE capability of dynamic power sharing 
·        A UE can report support of dynamic power sharing operation for synchronous NR-DC and/or asynchronous NR-DC. Details are up to UE feature discussion.




3	Feature Leader Proposal 
In accordance to the discussions above, the following was proposed by FL to conclude the discussions: 
	· Dynamic power sharing can be configured for both synchronous and asynchronous NR-DC scenarios subject to corresponding UE capability of dynamic power sharing 
· A UE can report support of dynamic power sharing operation for synchronous NR-DC and/or asynchronous NR-DC. Details are up to UE feature discussion.
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