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1. Introduction
Last RAN3#108bis-e meeting discussed the UL duplication coordination with the summary in [1]. 
	1. Which node controls the UL duplication activation of RLC entity?
2. Assistance information exchange between RLC entities for UL duplication
- UL PDCP duplication activation state
- UL Radio quality index
- UL PDCP duplication activation suggestion
- Assistance information per RLC



This document further discusses the above two issues for UL duplication coordination. 
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]2. Discussion
2.1 Which node controls the UL duplication activation of RLC entity?
The latest TS 38.300 already captured the basic UL dynamic PDCU duplication by the MAC CE as follows. 
	After the configuration, the PDCP duplication state can then be dynamically controlled by means of a MAC control element and in DC, the UE applies the MAC CE commands regardless of their origin (MCG or SCG).
……
Subsequently, a MAC CE can be used to dynamically control whether each of the configured secondary RLC entities for a DRB should be activated or deactivated, i.e. which of the RLC entities shall be used for duplicate transmission. Primary RLC entity cannot be deactivated



It can be observed that the MAC CE controls all the secondary RLC entities either at the MN or at the SN side. This is also captured in the MAC CE format in the latest TS 38.321. 
From RAN3 perspective, there is no need to change this principle at this last WI meeting. And the detailed UL duplication coordination can be seen in section 2.2.  
Proposal 1:	No need to change the MAC CE agreement agreed in RAN2. 
2.2 UL duplication coordination
As discussed above, several alternatives are proposed for the UL duplication coordination. Based on the discussion in [1], it seems that the transfer of the UL PDCP duplication activation state is not a feasible solution due to the additional latency, hence this can be excluded first. 
Among the rest, we propose to reuse the radio quality assistance information defined for Rel-15 DL duplication for Rel-16 UL duplication. Currently the Assistance Information Type already defines several information as follows, wherein the UL radio quality index, and the power headroom report can be used for UL in addition to other useful information. Hence this assistance information type can also be used for uplink. In order to differentiate that DL and UL duplication,  an additional ‘Assistance Info. Ind per RLC for UL’ is needed. 
	5.5.3.38	Assistance Information Type
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}.



As the following figure shows, in case of CU/DU architecture,  there may need to transfer multiple radio quality assistance information per RLC entity in a single GTP-U tunnel. For example, the radio quality assistance information of two secondary RLC entities need to be transferred from the DU1 to the DU2. Hence the logical ID should be added. 

Proposal 2:	Reuse the radio quality assistance information for UL duplication coordination with new indicator and the LCH ID in the ASSISTANCE INFORMATION DATA (PDU Type 2). 
In addition, this information for the UL assistance information per RLC entity needs to be included in the PDU Type 0 from the DU2 to the DU1. 

[image: ]
Figure 3 PDCP duplication for NR DC scenario and CU/DU split
Proposal 3:  Add the Radio Quality Assistance Information and the LCH ID in the DL USER DATA (PDU Type 0). 
Since there is editor’s note in RAN2 spec, there is a need to reply to RAN2 with the RAN3 agreements. 
· Editor’s note: For NR-DC, it is FFS how the nodes can coordinate RLC entities activation/deactivation between each other (pending RAN3 discussions)
Proposal 4: Agree the LS reply to RAN2 on the UL coordination.
[bookmark: _Toc423019950][bookmark: _Toc423020279][bookmark: _Toc423020296]3. Conclusion
Based on the discussion in this paper, we propose the following:
[bookmark: _Toc423020280]Proposal 1:	No need to change the MAC CE agreement agreed in RAN2. 
Proposal 2:	Reuse the radio quality assistance information for UL duplication coordination with new indicator and the LCH ID in the ASSISTANCE INFORMATION DATA (PDU Type 2). 
Proposal 3:  Add the Radio Quality Assistance Information and the LCH ID in the DL USER DATA (PDU Type 0). 
Proposal 4: Agree the LS reply to RAN2 on the UL coordination.
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[bookmark: _Toc13919454][bookmark: _Toc36556040]5.4.1	Transfer of Downlink User Data
[bookmark: _Toc13919455][bookmark: _Toc36556041]5.4.1.1	Successful operation
The purpose of the Transfer of Downlink User Data procedure is to provide NR-U specific sequence number information at the transfer of user data carrying a DL NR PDCP PDU from the node hosting the NR PDCP entity to the corresponding node.
An NR user plane protocol instance making use of the Transfer of Downlink User Data procedure is associated to a single data radio bearer only.
The node hosting the NR PDCP entity shall assign consecutive NR-U sequence numbers to each transferred NR-U packet. A retransmitted NR PDCP PDU shall be assigned a new NR-U sequence number.
The node hosting the NR PDCP entity indicates to the corresponding node whether this NR-U packet is a retransmission of NR PDCP PDU.
The node hosting the NR PDCP entity can indicate to the corresponding node to either discard all NR PDCP PDUs up to and including a defined DL discard NR PDCP PDU SN or discard one or a number of blocks of downlink NR PDCP PDUs.
If the Assistance Information Report Polling Flag is equal to 1, the corresponding node shall, if supported, send the ASSISTANCE INFORMATION DATA to the node hosting the NR PDCP entity.
The corresponding node shall detect whether an NR-U packet was lost and memorise the respective sequence number after it has declared the respective NR-U packet as being "lost".
The corresponding node shall transfer the remaining NR PDCP PDUs towards the UE and memorise the highest NR PDCP PDU sequence number of the NR PDCP PDU that was successfully delivered (as defined in TS 36.322 [6] and TS 38.322 [7]) in sequence towards the UE (in case RLC AM is used) and the highest NR PDCP PDU sequence number of the NR PDCP PDU that was transmitted to the lower layers.
The corresponding node shall send the DL DATA DELIVERY STATUS if the Report Polling Flag is set to 1 or when the NR PDCP PDU with the indicated DL report NR PDCP PDU SN has been successfully delivered, unless a situation of overload at the corresponding node is encountered. The DL DATA DELIVERY STATUS sent as a response to a specific DL report NR PDCP PDU SN shall be sent only when all PDCP PDU SNs up to this DL report NR PDCP PDU have been successfully delivered in-sequence.
NOTE:	The Transfer of Downlink User Data procedure and the associated feedback of lost NR-U packets assist the node hosting the NR PDCP entity in avoiding NR PDCP HFN de-synchronisation. If a deployment decides to not use the Transfer of Downlink User Data procedure, NR PDCP HFN synchronization should be ensured by other means.
If the User data existence flag is set to 1, the corresponding node assumes that the node hosting the NR PDCP entity has some user data for the concerned data radio bearer. The corresponding node decides whether and when to use DRX for the UE (i.e. the corresponding node may indicate the UE to use DRX even if the flag is set to 1 and the received DL USER DATA frame contains no user data).
The node hosting the NR PDCP entity can indicate to the corresponding node the Radio Quality Assistance Information and the Logical ID. The corresponding node shall, if supported, take this information into account for UL packet duplication. 



Figure 5.4.1.1-1: Successful Transfer of Downlink User Data

<Unchanged Text Omitted>

[bookmark: _Toc13919460]5.4.3	Transfer of Assistance Information
[bookmark: _Toc13919461]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 corresponding node decides to send the Radio Quality Assistance Information to the node hosting the NR PDCP entity for the concerned RLC entity.
The Transfer of Assistance Information procedure may be invoked if the corresponding node is configured to perform the QoS monitoring and to send the QoS monitoring results to the node hosting the NR PDCP entity for the concerned data radio bearer.
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.
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. 
The ASSISTANCE INFORMATION DATA frame may include the Logical Channel ID and the Radio Quality Assistance Information. The node hosting the NR PDCP entity shall, if supported, take this information into account for UL packet duplication. 


Figure 5.4.3.1-1: Successful Transfer of Assistance Information Data

<Unchanged Text Omitted>
[bookmark: _Toc13919465]5.5.2.1	DL USER DATA (PDU Type 0)
This frame format is defined to allow the corresponding node to detect lost NR-U packets and is associated with the transfer of a Downlink NR PDCP PDU.
The following shows the respective DL USER DATA frame.
	Bits
	Number of Octets

	7
	6
	5
	4
	3
	2
	1
	0
	

	PDU Type (=0)
	Spare 
	DL Discard Blocks
	DL Flush
	Report polling
	1

	Spare
	UL PDCP Dupl. assistance Info. Ind. per RLC Entity
	Request OutofSeq Report
	[bookmark: OLE_LINK23]Report Delivered
	User data existence flag
	Assistance Info. Report Polling Flag
	Retransmission flag
	1

	NR-U Sequence Number
	3

	DL discard NR PDCP PDU SN
	0 or 3

	DL discard Number of blocks
	0 or 1

	DL discard NR PDCP PDU SN start (first block)
	0 or 3

	Discarded Block size (first block)
	0 or 1

	…
	

	DL discard NR PDCP PDU SN start (last block)
	0 or 3

	Discarded Block size (last block)
	0 or 1

	DL report NR PDCP PDU SN
	0 or 3

	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 +1)

	Number of octets for Radio Quality Assistance Information Fields
	

	Radio Quality Assistance Information
	

	LCH ID
	0 or 1

	Padding
	0-3



Figure 5.5.2.1-1: DL USER DATA (PDU Type 0) Format

<Unchanged Text Omitted>
[bookmark: _Toc13919467]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
	UL 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
	

	LCH ID
	0 or 1



Figure 5.5.2.3-1: ASSISTANCE INFORMATION DATA (PDU Type 2) Format
[bookmark: _Toc13919509]<Unchanged Text Omitted>

[bookmark: _Toc13919500][bookmark: _Toc13919501]5.5.3.Y	UL PDCP Duplication Assistance Information Indication per RLC Entity
Description: This field indicates the presence of the Number of Assistance Information Fields and the LCH ID. 
Value range: {0= Number of Assistance Information Fields and LCH ID not present, 1= Number of Assistance Information Fields and LCH ID present}.

5.5.3.Z	LCH ID 
Description: This field indicates the logical channel for the corresponding RLC entity. 
Value range: {1..25}..
Field length: 6 bit.
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