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1.  Introduction

The paper discusses an issue related to transmission of PDCP Control PDU for UL split bearer
2. Discussion
In RAN2#90 meeting, following agreements were made for PDCP BS reporting and transmitting PDCP PDU in case of UL split bearer [1]:
	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.



There seems to be some unclarity whether the highlighted clauses will be applicable in the case of PDCP control PDU or not. Also, what are possible options and related implementation issues in handling PDCP Control PDU?
Following options seem considerable:

Option 0: PDCP Control PDU is transmitted towards the eNB indicated by ul-DataSplitDRB-ViaSCG-r12 when PDCP data amount is less than threshold. When PDCP data amount is above threshold, it is transmitted towards the eNB where UE avails the first uplink grant.

Option 1: PDCP Control PDU is transmitted towards the eNB indicated by ul-DataSplitDRB-ViaSCG-r12 when PDCP data amount is less than threshold. When PDCP data amount is above threshold, it is transmitted towards MeNB only.
Option 2: PDCP Control PDU is always transmitted towards the MeNB irrespective of PDCP data amount.
Option 3: PDCP Control PDU is transmitted towards the eNB where UE avails the first uplink grant.

Option 0 is fully in line with the agreements made and requires no additional operational step.

Option 1 is partly inline with the RAN2 agreements for UL split bearer. However, when configured link is towards SeNB, additional delay on X2 interface will occur for PDCP Control PDUs to reach PDCP entity located at MeNB.
Option 2 seems beneficial in the sense that additional delay due to X2 interface can be avoided which happens in case of transmitting PDCP Control PDU towards SeNB. However, it is not in line with the agreements and consequently, this can suffer  in case UE is not provided UL grant with the MeNB link at the earliest. It would require triggering BSR only for Control PDU towards MeNB (when ul-DataSplitDRB-ViaSCG-r12 is set for SeNB) or some periodic grant scheduling from MeNB which are complex mechanisms.
Option 3 brings flexiblity in transmitting PDCP Control PDU as well as ensures the first opportunity for transmission of PDCP control PDU is utilized. Though this is also not inline with agreement w.r.t. to transmission of PDU but issue related to delay in grant is not a concern. However, whenever it is transmitted towards SeNB some additional delay on X2 interface is expected.
In the current specification, PDCP indicates lower layer the amount of data available for transmission, which include both PDCP Control PDU and PDCP Data PDU. Hence the current principle should be updated in non-trivial manner to introduce option 1, option 2 or option 3. 

There seems no strong reason to optimize PDCP Control PDU transmission. There would be no need for specification change to accommodate option 0 other than the changes anyway needed for general uplink split operation.

Proposal: RAN2 to agree to option 0 where no further enhancement is applied for PDCP Control PDU transmission 
3. Conclusion
Proposal: RAN2 to agree to option 0 where no further enhancement is applied for PDCP Control PDU transmission
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