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1   Introduction
Last RAN3#107-e discussed the Dynamic Control with the summary paper in [1].  For DL PDCP duplication, the general proposals were copied as follows. 
	Proposal 2: Agree that PDCP duplication Activation Suggestion, DL Radio Quality Index and UL Radio Quality Index in ASSISTANCE INFORMATION shall be provided per RLC entity/leg, FFS on per RLC entity or per leg.

Proposal 4: Focus on following two options for DL duplication FFS:

· Option 1: The hosting node performs duplication, and no coordination between hosting and assisting node

· Option 2: The assisting node performs duplication, and partial coordination between hosting and assisting node


In addition, the additional PDCP Duplication TNL list to support up to four RLC entities duplication was agreed in the BL CRs. This contribution provides the potential impact of dynamic control of the DL PDCP duplication.
2   Discussion

In Rel-15, in order to assist the DL PDCP duplication, the corresponding node may provide the PDCP duplication activation suggestion and/or the assistance information in PDU Type 2 format as follows. 
	Bits
	Number of Octets

	7
	6
	5
	4
	3
	2
	1
	0
	

	PDU Type (=2)
	PDCP Dupl. Ind. 
	Assistance Info. Ind.
	Spare
	1

	Spare
	PDCP Duplication Activation Suggestion 
	1

	Number of Assistance Information Fields
	0 or 1

	Assistance Information Type
	0 or  (2*Number of Assistance Info Fields  + sum of Number of octets for Radio Quality Assistance Information Fields)

	Number of octets for Radio Quality Assistance Information Fields
	

	Radio Quality Assistance Information
	


Figure 5.5.2.3-1: ASSISTANCE INFORMATION DATA (PDU Type 2) Format
In order to support the duplication with more than 2 copies, these two information is analysed respectively.  
· PDCP Duplication Activation Suggestion
In Rel-15, only 1 single bit is used to indicate to activate or deactivate DL PDCP duplication suggestion. Based on this suggestion, the CU can send DL data via two tunnels with duplicated PDCP packets or only the primary tunnel per bearer. 
	5.5.3.36
PDCP Duplication Activation Suggestion 
Description: This parameter indicates the suggestion given by the corresponding node on whether PDCP duplication should be activated or not.

Value range: {0= Do not duplicate, 1= Duplicate}.

Field length: 1 bit.


For Rel-16, the CU should be aware of which DL tunnels (corresponding to RLC entities) should be used for data transmission based on the DU provided activation suggestion by indicating which RLC entities should be activated or deactivated. 
Given that the 5.5.3.36 PDCP duplication activation suggestion is described very general, it can be used for both Rel-15 per DRB information and Rel-16 per RLC entity information. 
Then the next question is how to indicate its existence for Rel-16. 
· One possible way is to reuse the single Rel-15 bit (PDCP Dupl. Ind) as the indicator per RLC entity, but it has some backward compatibility issue. 
· Another potential way is to include a new flag, indicating the PDCP Duplication Activation Suggestion field is signalled per RLC entity. The backward compatibility requirement is not an issue. 
Proposal 1: To assist the DL PDCP duplication, the PDCP duplication activation suggestion can be sent per RLC entity. 
Proposal 2: A new flag is needed to indicate the PDCP Duplication Activation Suggestion field is present and per RLC. 
· Assistance Information
As described in TS 38.425, the Assistance Information Type and Radio Quality Assistance Information are indicated. And the DL Radio Quality Index is a numerical index expressing the radio quality of the data radio bearer in DL. 
	5.5.3.38
Assistance Information Type

Description: This field describes the type of radio quality assistance information provided, if supported, by the corresponding node to the node hosting the NR PDCP entity. The DL Radio Quality Index is a numerical index expressing the radio quality of the data radio bearer in DL, where the value 0 represents the lowest quality


Similar to the analysis above for activation suggestion, in order to give the exact suggested assistance information, the radio quality assistance information towards each RLC entity may be required. To address the backwards compatibility a new flag is also needed for the indication of the assistance information per RLC.
Proposal 3: To assist the DL PDCP duplication, the corresponding node may signal the radio quality assistance information towards each RLC entity. 
Proposal 4: A new flag is needed to indicate the Assistance Information is present and per RLC.
3   Conclusion
In this contribution, we discussed packet duplication up to four RLC entities from RAN3 perspective, and the draft CR for TS 38.425.  
Proposal 5: To assist the DL PDCP duplication, the PDCP duplication activation suggestion can be sent per RLC entity. 
Proposal 6: A new flag is needed to indicate the PDCP Duplication Activation Suggestion field is present and per RLC. 
Proposal 7: To assist the DL PDCP duplication, the corresponding node may signal the radio quality assistance information towards each RLC entity. 
Proposal 8: A new flag is needed to indicate the Assistance Information is present and per RLC.
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5   Annex-TP for TS 38.425

<Unchanged Text Omitted>
5.5.2.3
ASSISTANCE INFORMATION DATA (PDU Type 2)

This frame format is defined to allow the node hosting the NR PDCP entity to receive assistance information.

The following shows the respective ASSISTANCE INFORMATION DATA frame.

	Bits
	Number of Octets

	7
	6
	5
	4
	3
	2
	1
	0
	

	PDU Type (=2)
	PDCP Dupl. Ind. 
	Assistance Info. Ind.
	UL Delay Ind.
	DL Delay Ind.
	1

	Spare
	DL  PDCP Dupl. Ind. per RLC entity
	DL PDCP Dupl. assistance Info. Ind. per RLC entity
	PDCP Duplication Activation Suggestion 
	1

	Number of Assistance Information Fields
	0 or 1

	Assistance Information Type
	0 or  (2*Number of Assistance Info Fields  + sum of Number of octets for Radio Quality Assistance Information Fields)

	Number of octets for Radio Quality Assistance Information Fields
	

	Radio Quality Assistance Information
	

	UL Delay DU Result
	0 or 4

	DL Delay DU Result
	0 or 4


5.4.3
Transfer of Assistance Information
5.4.3.1
Successful operation

The purpose of the Transfer of Assistance Information procedure is to provide assistance information to the node hosting the NR PDCP entity. Such information may be taken into consideration by the node hosting the NR PDCP entity for UP management and optimisation procedures.
An NR user plane protocol instance making use of the Transfer of Assistance Information procedure is associated to a single data radio bearer only. 
The Transfer of Assistance Information procedure may be invoked if the corresponding node decides to send the Radio Quality Assistance Information and/or the PDCP duplication activation suggestion to the node hosting the NR PDCP entity for the concerned data radio bearer or the concerned RLC entity.
The ASSISTANCE INFORMATION DATA frame may include one or more Radio Quality Assistance Information. The information shall consist of the information indicated in the Assistance Information Type. 

The ASSISTANCE INFORMATION DATA shall be sent, if supported, when the corresponding node receives a DL USER DATA PDU including the Assistance Information Report Polling Flag set to 1.

The ASSISTANCE INFORMATION DATA frame may include the PDCP Duplication Activation Suggestion, which informs the node hosting the NR PDCP entity of the suggestion from the corresponding node on whether to activate or not activate DL PDCP duplication. The node hosting the NR PDCP entity may take this information into account to take a decision on whether to activate or not activate PDCP duplication and whether to active or not activate for each RLC entity. 

The ASSISTANCE INFORMATION DATA frame may include the UL Delay or/and DL Delay measured by the corresponding node. The node hosting the NR PDCP entity may take this information into account to calculate the whole UL or/and DL delay of RAN. 
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Figure 5.4.3.1-1: Successful Transfer of Assistance Information Data

<Unchanged Text Omitted>
5.5.3.38
Assistance Information Type
Description: This field describes the type of radio quality assistance information provided, if supported, by the corresponding node to the node hosting the NR PDCP entity. The DL Radio Quality Index is a numerical index expressing the radio quality of the data radio bearer or the RLC entity in DL, where the value 0 represents the lowest quality. The UL Radio Quality Index is a numerical index expressing the radio quality of the data radio bearer or the RLC entity in UL, where the value 0 represents the lowest quality. The averaging window for the Average CQI, Average HARQ Failure and Average HARQ Retransmission is set by means of configuration. Power Headroom Report is PHR MAC control element reported by as defined in 3GPP TS 36.321[4] and 3GPP TS 38.321[5]
Value range: {0=UNKNOWN, 1=Average CQI, 2=Average HARQ Failure, 3=Average HARQ Retransmissions, 4= DL Radio Quality Index, 5= UL Radio Quality Index, 6= Power Headroom Report, 7-228=reserved for future value extensions, 229-255=reserved for test purposes}.

Field length: 1 octet.
<Unchanged Text Omitted>
5.5.3.X
DL PDCP Duplication Indication per RLC entity
Description: This field indicates the presence of the PDCP Duplication Activation Suggestion used per RLC entity. 

Value range: {0= PDCP Duplication Activation Suggestion not present, 1= PDCP Duplication Activation Suggestion present}.

Field length: 1 bit.
5.5.3.Y
DL PDCP Duplication assistance Information Indication per RLC entity
Description: This field indicates the presence of the Number of Assistance Information Fields used per RLC entity. 
Value range: {0= Number of Assistance Information Fields not present, 1= Number of Assistance Information Fields present}.
Field length: 1 bit.
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