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1
Decision/action requested

The group is asked to endorse the detailed proposal in section 4 .
2
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3
Rationale

1. The existing UE throughput 3GPP measurement restriction:

1)  statistics the UE throughput  at DU side below PDCP  Level,not considering the PDCP congestion state  .

2)  CU/DU  split, DU function feedback  PDCP PDU  by F1-U DDDS Message(defined by RAN3 [6]5.5.2.2 DL DATA DELIVERY STATUS (PDU Type 1) ), but the  F1-U DDDS message doesn’t not include the scheduling  result  (such as  the volume and time of last pieces or  bitmap of  scheduling per TTI ,which  are basic information for the existing UE throughput measurement )  currently .  

Constraint of F1-U  to UE throughput measurement: Comprare to LTE  , LTE PDCP / RLC/MAC  entities in same function , PDCP layer can uses customized interface  exchange  necessary information with RLC/MAC (for example : MAC scheduling can fetch RLC/PDCP buffer status ,PDCP can fetch MAC scheduling result to just last TTI etc). However NR  PDCP entity  locates in  CU function,  RLC ,MAC entities  locates in DU, the information exchange between CU/DU  through standardized F1-U  protocol ( for example DDDS ) which not covered the necessary information  for UE throughput .   So need break the constraint of F1-U through add necessary element in F1-U protocol.
3) EN-DC/MR-DC split bear  using  LTE RLC/NR RLC entities which distribute in different DU function ,the transmission information doesn’t exchange among RLC entities.

So the 3GPP existing UE throughput measured at DU side cannot solve statistics the UE throughput neither in DC split bearer scenario, nor in the combination DC and CA scenario  . 

     由于在PDCP 层，RLC 层，MAC 层统计有各自约束。
2. UE throughput statistics have corresponding constraints in PDCP layer, RLC layer, or in MAC layer :
      A. PDCP 层 ，无法感知DU 侧MAC 调度情况，UM 模式无法感知RLC 重传情况，不能有效反馈UE  感知速率。
A. Constraint of UE throughput measured in PDCP layer : PDCP  layer cannot perceive the detail scheduling situation from MAC layer on DU side or the re-transmission situation from RLC layer under UM mode dues to F1-U interface can’t exclude the last pieces ,so  it can not indicate UE perception throughput effectively. CUUP function doesn’t no include cell id, so it can’t indicate the UE throughput performance per  the cell or cell relationship of DC.
     B. RLC 层，无法解决split 承载统计
B. Constraint of UE throughput measured in RLC layer: RLC entity can’t fetch the RLC of other DU transmission information, so it is unable to solve the problem of split bearer statistic.
     C.MAC 层，无法解决 split 承载与CA 场景。
C. Constraint of UE throughput measured in MAC layer: the MAC entity can’t fetch the MAC of other DU transmission information in  split bearer ,and can’t  perceive the PDCP re-transmission . 

   So combination of   CUUPFUCTION (PDCP)  and DU (  RLC ) to measurement UE throughput is an prefer proposal . This proposal depends    解决方案： （1）A + B 模式， （2）A+C 。   A +B  比 A+C 更实用。
 the information of  F1-U feedback the  Scheduling result of DU[need LS RAN3].

Option 1: The information includes the volume and time of  last pieces , the time between  last piece to the DU sending DDDS Message and cell id etc.

Option 2:  The information includes the  Scheduling result bitmap (per slot per UE per DRB )of DU and cell id etc. 

3. The existing UE throughput 3GPP measurement    can not indicate the congestion of GNBCUUPFunction and performance effected by   flow controlling of DU.

4. In NR RAN connection to 5GC scenarios, QOS is based on flow, flow corresponds to 5QI, and multiple flow maps to one DRB. Since throughput of UE is measured by DRB, 5QI cannot be distinguished under the mapping scheme of multiple flow maps to one DRB.   
5. The  fully buffered UE throughput in PDCP layer is also an proposal to measure UE throughput at  the congestion scenario . It also can subcounter for per BearType or flow.

                                                                        Table1  DDDS Message in F1-U

	Bits
	Number of Octets

	7
	6
	5
	4
	3
	2
	1
	0
	

	PDU Type (=1)
	Highest Transmitted NR PDCP SN Ind
	Highest Delivered NR PDCP SN Ind
	Final Frame Ind.
	Lost Packet Report
	1

	Spare
	Data rate Ind.
	Highest Retransmitted NR PDCP SN Ind
	Highest Delivered Retransmitted NR PDCP SN Ind
	Cause Report
	1

	Desired buffer size for the data radio bearer
	4

	Desired Data Rate
	0 or 4

	Number of lost NR-U Sequence Number ranges reported
	0 or 1

	Start of lost NR-U Sequence Number range
	0 or (6* Number of reported lost NR-U SN ranges)

	End of lost NR-U Sequence Number range
	

	Highest successfully delivered NR PDCP Sequence Number
	0 or 3

	Highest transmitted NR PDCP Sequence Number
	0 or 3

	Cause Value
	0 or 1

	Highest successfully delivered retransmitted NR PDCP Sequence Number
	0 or 3

	Highest retransmitted NR PDCP Sequence Number
	0 or 3

	Padding
	0-3


4
Detailed proposal

   1.  Propose to send LS to RAN3 to inform the related requirements
2. Propose to prepare pCRs to add the definitions of related measurements
