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1 Introduction

CB: # 88_TDD_pattern_NR-DC_pwr_ctrl

-  go for sol1 (ZTE/Vivo), 1708/1709

- check details; merge from other papers, revise as needed

- liaise RAN2; may mention that solution selected by RAN3 does not preclude to add any UE-specific information in the RRC container if needed; such addition, if any, is transparent to the specification

(ZTE - moderator)

Summary of offline disc R3-202554
1708 rev in R3-202555
1709 rev in R3-202556
1720 rev in R3-202557
2 For the Chairman’s Notes
Propose the following:

R3-202219 merged

1708 rev in R3-202555 – agreed (ZTE, vivo, Ericsson)
1709 rev in R3-202556 – agreed (ZTE, vivo, Ericsson)
1720 rev in R3-202557 - agreed

Propose to capture the following:

Agree to reuse the existing Intended TDD DL-UL Configuration IE for support of TDD pattern exchange for NR-DC power control in both XnAP and F1AP.

3 Discussion
3.1 Solution 1: Non UE-associated information exchange using current IE
After online discussion on TDD pattern exchange for NR-DC power control [1], RAN3 agreed to go to solution 1 as description in [2]:
Solution 1: Non UE-associated information exchange using current IE

The Intended TDD DL-UL Configuration NR IE is already included in Xn and F1 specifications for CLI function, as below tabular.
	[38.423 9.2.2.40] / [38.473 9.3.1.89]
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 neighbour NG-RAN node needs to take into account for cross-link interference mitigation, 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.
Range bound

Explanation

maxnoofslots
Maximum length of number of slots in a 10-ms period. Value is 320.




As described in the related discussion paper [2], 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.

In the XnCR [3] and F1CR [4], both suggest to extend the usage of this existing IE to NR-DC control coordination as well as that for CLI function.
	Intended TDD DL-UL Configuration

This IE contains the subcarrier spacing, cyclic prefix and  semi-static TDD DL-UL slot configuration of an NR cell that the receiving NG-RAN node needs to take into account for cross-link interference mitigation and
/or  NR-DC power coordination, when operating its own cells. 


Q1: Do companies agree to reuse the existing Intended TDD DL-UL Configuration IE for support of TDD pattern exchange for NR-DC power control in both XnAP and F1AP?
	Company
	Yes/No
	Comment

	ZTE
	Yes
	In both XnAP and F1AP, we suggest to extend the usage of current IE for TDD pattern configuration.

	Huawei
	No
	In our understanding, the exchanged TDD pattern should be the combination of tdd-UL-DL-ConfigurationCommon and tdd-UL-DL-ConfigurationDedicated. But the existing Intended TDD DL-UL Configuration IE only indicates the tdd-UL-DL-ConfigurationCommon actually.

	ZTE2
	Comment on HW’s view
	RAN2 LS only asks RAN3 to indicate the semi-static TDD pattern used for static power control Alt1-2, so the tdd-UL-DL-ConfigurationCommon is enough to satisfy RAN2’s requirement. 
But tdd-UL-DL-ConfigurationDedicated is used for dynamic pattern which is not asked in the RAN2 LS.

	Ericsson
	Yes
	We agree with ZTE. The LS clearly says: ‘need an IE to indicate the semi-static TDD pattern of MCG to SN’. The above IE provides the info required in the LS. 

	Nokia
	Yes
	

	
	
	


If the answer of question 1 is yes, then companies are kindly invited to further answer the following questions, on the XnAP impact and F1AP and impact.
3.2 XnAP impact
In the XnCR [3], based on the solution1, there are 3 minor changes but no ASN1 impact.
	8.4.1
Xn Setup

If the Intended TDD DL-UL Configuration NR IE is included in the XN SETUP REQUEST or XN SETUP RESPONSE message, the receiving NG-RAN node should take this information into account for cross-link interference management or for NR-DC power coordination with the sending NG-RAN node. The receiving NG-RAN node shall consider the received Intended TDD DL-UL Configuration NR IE content valid until reception of an update of the IE for the same cell(s).
8.4.2
NG-RAN node Configuration Update

-
If the Intended TDD DL-UL Configuration NR IE is contained in the NG-RAN NODE CONFIGURATION UPDATE message, the NG-RAN node2 should take this information into account for cross-link interference management or for NR-DC power coordination with the NG-RAN node1. The NG-RAN node2 shall consider the received Intended TDD DL-UL Configuration NR IE content valid until reception of a new update of the IE for the same NG-RAN node2.
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 neighbour 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. 


Q2: Do companies agree the XnCR R3-201708 [3], or suggest to modify the CR?

	Company
	Yes/No
	Comment

	ZTE
	Yes
	We suggest to agree the R3-201708, we are also fine with some change if needed.

	HW
	Need some justification
	We think that the PCI will help make the per-UE solution workable. Unless there is clear consensus among the companies, we can send LS to RAN2 to confirm if only reusing the current IE is enough or not.

	ZTE2
	Comments on HW’s view
	So far, in the RAN2 LS, PCI is not needed, because RAN3 is asked to provide common TDD UL/DL pattern.
We do not need to include this issue the reply LS, in our view, if needed, RAN2 can trigger it.

	Ericsson
	Modify 9.2.2.40 in the CR a bit
	Please look at our modification of the 9.2.2.40 in 3.1.

	Nokia
	Yes modified
	We support the modifications that Ericsson proposed.

	
	
	


3.3 F1AP impact

In the F1CR [4], based on the solution1, there are 4 minor changes but no ASN1 impact.
	8.2.3
F1 Setup

If the Intended TDD DL-UL Configuration IE is present in the F1 SETUP REQUEST message, the receiving gNB-CU shall use the received information for Cross Link Interference management or for NR-DC power coordination. The gNB-CU may merge the Intended TDD DL-UL Configuration information received from two or more gNB-DUs. The gNB-CU shall consider the received Neighbour Cell Information List IE content valid until reception of an update of the IE for the same cell(s).

8.2.4
gNB-DU Configuration Update

If the Neighbour Cell Information List IE is present in the GNB-DU CONFIGURATION UPDATE message, the receiving gNB-CU shall use the received information for Cross Link Interference management or for NR-DC power coordination. The gNB-CU may merge the Intended TDD DL-UL Configuration information received from two or more gNB-DUs. The gNB-CU shall consider the received Neighbour Cell Information List IE content valid until reception of an update of the IE for the same cell(s).
8.2.5
gNB-CU Configuration Update
If the Neighbour Cell Information List IE is present in the GNB-CU CONFIGURATION UPDATE message, the receiving gNB-DU shall use the received information for Cross Link Interference management or for NR-DC power coordination. The gNB-DU shall consider the received Neighbour Cell Information List IE content valid until reception of an update of the IE for the same cell(s). If the Intended TDD DL-UL Configuration NR IE is absent from the Neighbour Cell Information List IE, whereas the corresponding NR CGI IE is present, the receiving gNB-DU shall remove the previously stored Neighbour Cell Information IE corresponding to the NR CGI.

9.3.1.89
Intended TDD DL-UL Configuration

This IE contains the subcarrier spacing, cyclic prefix and TDD DL-UL slot configuration of an NR cell that the receiving 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.


Q3: Do companies agree the F1CR R3-201709 [4], or suggest to modify the CR?

	Company
	Yes/No
	Comment

	ZTE
	Yes
	We suggest to agree the R3-201709, we are also fine with some change if needed.

	HW
	Yes
	

	Ericsson
	Modify 9.3.1.89 in the CR a bit
	Please look at our modification of the 9.2.2.40 in 3.1.

	Nokia
	Yes modified
	We support the modifications that Ericsson proposed.

	
	
	

	
	
	


For the F1CR, another change may be needed based on the RAN2 progress. As stated in the discussion paper [7], in the last meeting, RAN2 has agreed that the SN can also request the new max power value requestedP-MaxFR1 and requestedP-MaxFR2 for the serving cells the UE use in SCG for the FR1 and FR2, respectively. Therefore the DU also should be able to request the new max power value for NR-DC.

	requestedP-MaxFR1

Requested value for the maximum power for the serving cells on frequency range 1 (FR1) in this secondary cell group (see TS 38.104 [12]) the UE can use in NR SCG.

	requestedP-MaxFR2

Requested value for the maximum power for the serving cells on frequency range 2 (FR2) in this secondary cell group the UE can use in NR SCG. This field is only used in NR-DC.


Q4: Do companies agree that the DU can request the new max power value (requestedP-MaxFR1 and requestedP-MaxFR2) in NR-DC?

	Company
	Yes/No
	Comment

	ZTE
	Yes
	We agree with this change, since this change is used to align to RAN2 progress.

	Huawei
	Yes
	

	Ericsson
	Yes
	

	Nokia
	Likely, yes
	

	
	
	

	
	
	


If RAN3 agrees that the DU can request the new max power value (requestedP-MaxFR1 and requestedP-MaxFR2) in NR-DC, the corresponding CR [9] shall be also considered.
In the F1CR [10], there are several changes including and new IE (i.e., Requested P-MaxFR2) and a bit ASN1 correction.
	9.3.1.26
DU to CU RRC Information

Requested P-MaxFR1

O

OCTET STRING

requestedP-MaxFR1, as defined in TS 38.331 [8]. 

For EN-DC, NGEN-DC and NR-DC operation, this IE should be included.

Requested P-MaxFR2
O
OCTET STRING
requestedP-MaxFR2, as defined in TS 38.331 [8]. 

For NR-DC operation, this IE should be included.



Q5: How to handle the F1CR R3-202219 [10] assuming a ‘yes’ in Q4? (e.g., 1) agreed as separate CR or 2) merged or 3) other way?)
	Company
	Comment

	ZTE
	Both 1) and 2) are fine for us.

	Huawei
	Prefer 1) because the two CRs address different issues.

	Ericsson
	We prefer 2) merging, why create more job than necessary?

	Nokia
	Agree with Ericsson

	
	

	
	

	
	


3.4 LS to RAN2

After RAN3 online discussion, RAN3 suggested to send reply LS to RAN2 to indicate RAN3 progress. The reply LS shall include 1) RAN3 decides to use solution 1; 2) RAN3 does not preclude solution 3 (i.e., through RRC container) which does not impact on RAN3 specification. The following content can be seen in the RAN3 chairman note.
	- liaise RAN2; may mention that solution selected by RAN3 does not preclude to add any UE-specific information in the RRC container if needed; such addition, if any, is transparent to the specification


So that, moderator provides the following draft reply LS.
	1. Overall Description:

RAN3 thanks RAN2 for the LS on power coordination for NR-DC in [R3-201510].

RAN3 decides to use Non UE-associated Xn/F1 information exchange using exiting Intended TDDs DL-UL Configuration IE for support of TDD pattern exchange for NR-DC power control.

RAN3 does not preclude to add any UE-specific information in the RRC container if needed; such addition, if any, is transparent to the RAN3 specification 
2. Actions:

To RAN2:

ACTION: 
RAN3 kindly asks RAN2 to take the above agreement into account.


Q6: Do companies agree with the content as above in the reply LS? Companies are kindly invited to give your comment or suggestion.
	Company
	Comment

	ZTE
	We are fine to the above content, comments are welcomed.

	Huawei
	Fine by us.

	Ericsson
	The 3rd sentence is not acceptable for us. RAN2 asked us to do something, we did it, we can inform that of that.
Also, 2nd paragraph should say:

RAN3 decided to use Non UE-associated Xn/F1 information exchange using the existing Intended TDDs DL-UL Configuration IE enabling semi-static TDD pattern exchange for NR-DC power control.



	Nokia
	Agree with Ericsson

	
	

	
	

	
	

	
	


4 Conclusion, Recommendations [if needed]
After offline discussion, the following proposals shall be agreed.
Proposal 1: Agree to reuse the existing Intended TDD DL-UL Configuration IE for support of TDD pattern exchange for NR-DC power control in both XnAP and F1AP.

Proposal 2: Agree XnAP CR: R3-202555 (ZTE, vivo, Ericsson)
Proposal 3: Agree F1AP CR:  R3-202556 (ZTE, vivo, Ericsson)
Proposal 4: Agree LS:              R3-202557
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