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1 Introduction

Last RAN2 meeting made agreement that BSR triggering, Buffer Size calculation and data transmission are based on threshold. 
	Agreements

0:  Threshold is configured per radio bearer.
1:
PDCP is indicated by ul-DataSplitDRB-ViaSCG-r12 to which the eNB UE shall trigger BSR when PDCP data amount is less than the threshold

2:  PDCP reports BS for UL bearer split only towards the eNB indicated by ul-DataSplitDRB-ViaSCG-r12 when PDCP data amount is less than the threshold

2a:
PDCP reports BS for UL bearer split towards the both eNBs when PDCP data amount is above the threshold

3:
PDCP transmits PDCP PDU for UL bearer split only towards the eNB indicated by ul-DataSplitDRB-ViaSCG-r12 when PDCP data amount is less than the threshold

4:
BSR triggering, Buffer Size calculation, and data transmission is aligned.



This contribution discusses how to capture the agreements in the specification. 
2 How to capture threshold based BSR triggering and reporting 
Last RAN2 meeting produced following observations w.r.t BSR triggering and BS calculation. 

	Assume that the priority of split bearer is highest among the RBs having data for transmission.
M-MAC, S-MAC, and data path is configured to S-MAC
Case1. Empty buffer, PDCP SDU (X) arrives, X < Th
=>
S-MAC triggers BSR
=>
PDCP indicates X to S-MAC
=>
For BS calculation in S-MAC, X is reported.
=>
For BS calculation in M-MAC, 0 is reported.
Case2. Empty buffer, PDCP SDU (X) arrives, X > Th
=>
M-MAC and S-MAC triggers BSR
=>
PDCP indicates X to both M-MAC and S-MAC
=>
For BS calculation in S-MAC, X is reported.
=>
For BS calculation in M-MAC, X is reported.
Case3. PDCP buffer Y < Th, PDCP SDU (X) arrives, X + Y < Th
=>
no BSR trigger
Case4. PDCP buffer Y < Th, PDCP SDU (X) arrives, X + Y > Th
=>
M-MAC triggers BSR
=>
PDCP indicates X+Y to M-MAC
Case5. PDCP buffer Y > TH, PDCP SDU (X) arrives, X + Y > Th
=>
no BSR trigger
Case6. PDCP buffer Y > TH, PDCP buffer becomes X < Th
=>
no BSR trigger



From the above 6 observations, one can find that uplink split operation for BSR triggering and BS calculation does not impact the designated MAC entity (i.e. MAC entity with data-path configured to it) and only impacts the other MAC entity (i.e. MAC entity without data-path configured to it)  

With data-path configured e.g. to S-MAC, S-MAC (hereafter designated MAC entity) work as legacy system (i.e. PDCP indicates the amount of data to S-MAC regardless of the threshold and S-MAC triggers BSR regardless of threshold). 
The different handling is required only to the other MAC entity i.e. M-MAC, which can be summarized by the following three steps. 
· Step 1: PDCP indicates the amount of data available for transmission to the other MAC entity if the amount of data becomes bigger than the threshold

· Step 2: the other MAC entity triggers BSR if regular BSR triggering condition met (i.e. UL data is available for the logical channel and the logical channel is of highest priority at the given moment)

· Step 3: the other MAC entity includes the amount of data in BS towards the other eNB if the amount of data is greater than the threshold

Even though all the three steps are relevant with threshold, step 2 and step 3 are just general consequences of step 1. If PDCP indicates the amount of data to the other MAC entity properly, subsequent MAC operations can be reused because MAC entity handles BSR based on the data it is aware of.
If PDCP indicates data available for transmission to the other MAC entity only when the amount of data is greater than the threshold, the overall operations would be as follow in table 1.

<Table 1> 

	Data available for transmission ≧ Threshold
	Data available for transmission < Threshold

	PDCP indicates data to both MAC entities
	PDCP indicates data to the designated MAC entity only

	Both MAC entities see PDCP data. 
	Only designated MAC entity sees PDCP data. 

	Both MAC entities trigger BSR (if regular BSR triggering condition is met in each MAC entity) and calculate BS accordingly.
	Only designated MAC entity triggers BSR (if regular BSR triggering condition is met in the designated MAC entity) and calculates BS accordingly.


Proposal 1: To confirm that BSR triggering and reporting in the context of threshold based uplink data split requires only PDCP specification update.  

To update the PDCP specification, we can either mix Rel-12 behaviour and Rel-13 behaviour altogether in a single paragraph or specify them in different paragraphs.

In Rel-12 PDCP indicates data available for transmission only to the designated MAC entity. In Rel-13 PDCP is supposed to indicate data available for transmission to the designated MAC entity always as like in Rel-12 and additionally to the other MAC entity if the amount of the data is greater than the threshold. 

It would be easier both in implementation and in specification view point if Rel-12 behaviour and Rel-13 behaviour are clearly separated, which can be done as in the example text proposal below (green highlighted text is Rel-13 behaviour and yellow highlighted text is Rel-12 behaviour). 

<Table 2>
	Start of Text Proposal


4.5
Data available for transmission
…
For split bearers, when indicating the data available for transmission to the MAC entity for BSR triggering and Buffer Size calculation, the UE shall:
-
if ul-DataSplitThreshold is configured:

-
if ul-DataSplitDRB-ViaSCG is set to TRUE by upper layer [3];


-
if the amount of data available for transmission is less than ul-DataSplitThreshold;
-
indicate the data available for transmission to the MAC entity configured for SCG only;
-
else:

-
indicate the data available for transmission to the both MAC entities.


-
else:

-
if the amount of data available for transmission is less than ul-DataSplitThreshold;
-
indicate the data available for transmission to the MAC entity configured for MCG only;
-
else:

-
indicate the data available for transmission to the both MAC entities.
-
else;
-
if ul-DataSplitDRB-ViaSCG is set to TRUE by upper layer [3]:

-
indicate the data available for transmission to the MAC entity configured for SCG only;
-
else:

-
indicate the data available for transmission to the MAC entity configured for MCG only.
	End of Text Proposal


3 How to capture PDCP PDU transmission based on threshold 
Like BSR triggering and BS calculation, it would be only matter of how to submit PDCP PDU to the lower layer (i.e. no need to update MAC specification). Currently it is specified in section 4.2.2, and can be updated by the similar way. An example is shown below.  

	Start of Text Proposal


4.2.2
PDCP entities

… When submitting PDCP PDUs to lower layers, the transmitting PDCP entity shall:
-
if ul-DataSplitThreshold is configured:

-
if ul-DataSplitDRB-ViaSCG is set to TRUE by upper layer [3];


-
if the amount of data available for transmission is less than ul-DataSplitThreshold;
-
submit the PDCP PDUs to the associated AM RLC entity configured for SCG;
-
else:

-
submit the PDCP PDUs to any AM RLC entity.


-
else:

-
if the amount of data available for transmission is less than ul-DataSplitThreshold;
-
submit the PDCP PDUs to the associated AM RLC entity configured for MCG;
-
else:

-
submit the PDCP PDUs to any AM RLC entity.
-
else;
-
if ul-DataSplitDRB-ViaSCG is set to TRUE by upper layers [3]:

-
submit the PDCP PDUs to the associated AM RLC entity configured for SCG;

-
else:

-
submit the PDCP PDUs to the associated AM RLC entity configured for MCG.
	End of Text Proposal


Proposal 2: PDCP submits PDCP PDU to the other MAC entity when the amount of data is greater than the threshold

One new IE for the threshold should be specified in the RRC. The place holder could be PDCP-config as like ul-DataSplitDRB-ViaSCG. 
The value range of ul-DataSplitThreshold could be based on either byte level or buffer size level defined in 36.321. Using already defined buffer size level seems easier but buffer size level does not stand for a single value but for certain range. Hence it would be more straightforward to define byte-level threshold. Considering that typical size of PDCP SDU would be from tens of byte to hundreds of bytes and that threshold shall be larger than a single IP packet, we propose to have range starting from 100 Byte up to 12800 Byte.  

Proposal 3: ul-DataSplitThreshold is defined as byte-based with minimum value of 100 Byte and maximum value of 12800 Byte 

4 Conclusion
To capture the previous agreements w.r.t BSR triggering and reporting, PDCP specification should be updated such that data available for transmission is indicated to the other MAC entity only if it is greater than the threshold. Then the current MAC operation can be reused.  
PDCP PDU submission to the lower layers shall follow the same principle. 
Proposal 1: To confirm that BSR triggering and reporting in the context of threshold based uplink data split requires only PDCP specification update.  

Proposal 2: PDCP submits PDCP PDU to the other MAC entity when the amount of data is greater than the threshold

Proposal 3: ul-DataSplitThreshold is defined as byte-based with minimum value of 100 Byte and maximum value of 12800 Byte 
Draft CR for PDCP reflecting above is in [1]. 
It is also proposed to use byte level for the threshold, and to place the IE in PDCP-config. Draft RRC CR is in [2].
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