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Introduction
In the RAN2 #109e meeting, an RAN2 LS “R2-2001759” [1] was sent to RAN3.
	1. Overall Description:
RAN2 has discussed the power coordination for NR-DC and have reached the following agreement:
[bookmark: _GoBack]=>	For NR-DC power control, need an IE to indicate the semi-static TDD pattern of MCG to SN when semi-static power control Alt 1-2 is set by MN (may already be present)
If MN and SN can know the semi-static TDD pattern of the serving cells in each other, the SN/MN scheduler can know when the UE can allocate larger power for SCG/MCG transmission, and the corresponding UL performance can be improved. 

2. Actions:
To RAN3:
[bookmark: OLE_LINK17]ACTION: 	RAN2 respectfully asks RAN3 to support exchange of the semi-static TDD pattern for NR-DC power coordination. It is up to RAN3 how to support such an information exchange, i.e. by reusing the existing IE (i.e. ‘intended TDD DL-UL Configuration NR' in Rel-16) or introducing a new IE.


This paper provides some analysis and give our proposals based on this LS.

Discussion
In the RAN2 #109e, after email discussion [DC and CA enhancements] Power control for NR-DC, RAN1 has agreed to introduce 3 types of power control mode for NR-DC.
	Agreements:
·  Alt.1: For the uplink transmission occasion in MCG, the UE checks the semi-statically configured direction of the overlapping symbols of all serving cells of SCG, and vice versa.
· If such overlapping for any ongoing uplink transmission(s) and UL transmission on the SCG is possible (i.e. collides with semi-static ‘UL’ and ‘flexible’ symbols on some CCs of SCG), UE limits its actual transmission power in MCG such that ; 
· Otherwise (i.e. collides with only semi-static ‘DL’ symbols on all CCs of SCG),  can be up to  and   can be up to   .
· Alt.1-2:   and   are determined by RAN4 requirement.
· Alt.2: For the uplink transmission in MCG and in SCG, UE limits its actual transmission power  to be up toand  to be up to .


Since RAN1 has agreed 3 types of power control mode, and different from EN-DC, for dynamic power sharing, it is possible that “p-maxNR-FR1-MCG + p-max-NR-FR1 ≤ p-max-UE-FR1”, so from SN’s perspective, RAN2 agreed to introduce an explicit indication for the power control mode, i.e., in RAN2 chairman ‘note.
For NR-DC power control, the NR-DC-PC-mode configured by MN is indicated to SN
From RAN2 discussion, if MN selects semi-static Alt1-2, exchange of mode type and TDD pattern can be useful for SN to improve UL performance (e.g. use higher MCS for SCG UL transmission overlapped with MCG DL) and vice versa. So that RAN2 also agreed that,
For NR-DC power control, need an IE to indicate the semi-static TDD pattern of MCG to SN when semi-static power control Alt 1-2 is set by MN (may already be present)

Based on these RAN2 agreement and above RAN2 LS, we provide three solutions in RAN3 to answer RAN2’s requirement.
Solution 1: Non UE-associated information exchange using current IE
In this solution, current Intended TDD DL-UL Configuration NR IE will be reused, included in Served Cell Information NR  IE signaling/procedure, e.g., Xn Setup request, Xn setup response and NG-RAN node Configuration Update procedure. 
This solution has less specification effort (seen yellow-highlight as below), i.e., to add the NR-DC power coordination as a new usage as well as CLI usage. 
	[bookmark: _Toc534900862][bookmark: _Toc29991506]9.2.2.40	Intended TDD DL-UL Configuration NR
This IE contains the subcarrier spacing, cyclic prefix and TDD DL-UL slot configuration of an NR cell that a neighbor NG-RAN node needs to take into account for cross-link interference mitigation, or providing exchange of the semi-static TDD pattern for NR-DC power coordination, when operating its own cells. 
	IE/Group Name
	Presence
	Range
	IE Type and Reference
	Semantics Description

	NR SCS
	M
	
	ENUMERATED (scs15, scs30, scs60, scs120, …)
	The values scs15, scs30, scs60 and scs120 corresponds to the sub carrier spacing in TS 38.104 [24].

	NR Cyclic Prefix
	M
	
	ENUMERATED (Normal, Extended, …)
	The type of cyclic prefix, which determines the number of symbols in a slot.

	NR DL-UL Transmission Periodicity
	M
	
	ENUMERATED (ms0p5, ms0p625, ms1, ms1p25, ms2, ms2p5, ms3, ms4, ms5, ms10, ms20, ms40, ms60, ms80, ms100, ms120, ms140, ms160, …)
	The periodicity is expressed in the format msXpYZ, and equals X.YZ milliseconds.

	Slot Configuration List
	
	1
	
	

	>Slot Configuration List Item
	
	1..<maxnoofslots>
	
	

	>>Slot Index
	
	
	INTEGER (0..319)
	

	>>CHOICE Symbol Allocation in Slot
	M
	
	
	

	>>>All DL
	
	
	
	

	>>>All UL
	
	
	
	

	>>>Both DL and UL
	
	
	
	

	>>>>Number of DL Symbols
	M
	
	INTEGER (0..13)
	Number of consecutive DL symbols at the beginning of the slot identified by Slot Index. If extended cyclic prefix is used, the maximum value is 11.

	>>>>Number of UL Symbols
	M
	
	INTEGER (0..13)
	Number of consecutive UL symbols in the end of the slot identified by Slot Index. If extended cyclic prefix is used, the maximum value is 11.






The solution1 is based on per-node information exchange. The receiving node can acquire all served cells from the sending node. Regarding RAN2’s requirement on semi-static TDD pattern of MCG (or SCG), we understand semi-static TDD UL/DL configuration can usually be configured to be the same across all intra-frequency neighbor cells. Therefore, for a given NR-DC UE, if needed, the SN can obtain the semi-static TDD pattern of MCG serving cells based on the frequency information of MCG serving cells received from MN.  And similarly in the opposite direction from SN to MN. So, the receiving node can, for each UE configured with power control Alt1-2, determine accurate TDD-DL/UL slot/symbol in the sending node.
Solution 2: UE-associated information exchange using current IE
In this solution, UE associated exchange procedure is introduced, then for a NR-DC UE who enables power control Alt1-2, the MN can deliver to SN the semi-static TDD pattern by taking into account the TDD pattern of all MCG serving cells. Similarly in the opposite direction from SN to MN. However, since MN or SN may change/release/add SCell dynamically, so this solution requires modification to the following Xn messages:
1. S-NODE ADDITION REQUEST;
2. S-NODE ADDITION REQUEST ACK;
3. S-NODE MODIFICATION REQUEST;
4. S-NODE MODIFICATION REQUEST ACK;
5. S-NODE MODIFICATION REQUIRED;
6. S-NODE MODIFICATION CONFIRM.
Regarding the definition of exchanged semi-static TDD pattern, we think the existing Intended TDD DL-UL Configuration NR IE can be reused (see below example). But , solution2 needs more normative work than the solution1.
	Trace Activation
	O
	
	9.2.3.55
	
	YES
	ignore

	Requested Fast MCG recovery via SRB3
	O
	
	ENUMERATED (true, ...)
	Indicates that the resources for fast MCG recovery via SRB3 are requested.
	YES
	ignore

	Intended TDD DL-UL Configuration NR
	O
	
	9.2.2.40
	Indicates the semi-static TDD pattern of MCG serving cells for NR-DC power control (semi-static-mode2) coordination.
	Yes
	ignore



Solution 3 Inter-node RRC signaling using CG-ConfigInfo/CG-Config container
According the RAN2 progress, RAN2 has decided to transfer the power control mode parameters (i.e. NR-DC-PC-mode-FR1 and NR-DC-PC-mode-FR2) in the CG-ConfigInfo container. If UE specific exchange approach is preferred in order to avoid specification changes on RAN3 signalling as indicated in solution2, another simpler solution is to introduce the semi-static TDD pattern directly in inter-node RRC messages (i.e. CG-ConfigInfo and CG-Config).
Apparently, this requires RAN2 to reconsider it, so RAN3 decide to go for solution3, we suggest to feedback to RAN2 to finalize the necessary inter-node RRC messages.   


Conclusions
The above proposed solutions can be summarized as follows:
· Solution 1 has less RAN3 specification impact, i.e., extends the usage of current IE and does not impact ASN1. 
· Solution 2 needs much normative work as shown in shown in section 2.2. But it purpose in RAN3 specification.
· Solution 3 has no impact on RAN3 specifications.
We have no strong view on which solutions alternative should be adopted for NR-DC power coordination TDD pattern signaling support. So we provide draft CR for solution 1([2], [3]) and solution 2 ([4], [5]) as a baseline for RAN3 discussion, and also provide draft reply LS to RAN2 ([6]).
Proposal: RAN3 discuss which solution alternative is more appropriate for NR-DC power coordination TDD pattern signaling support.
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