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1 Introduction 
In RAN plenary#62 new WI [1] was approved. One of the main working objects is “Introduce functions and procedures to realise C-plane and U-plane protocol and architectures supporting alternatives 1A and 3C”. In this document BSR report and corresponding SR issues are addressed. The paper is organized based on two types of radio bearer:

1, radio bearers on either MeNB or SeNB

2, radio bearers on both MeNB and SeNB assuming uplink split is supported

In case uplink split is not supported, then still there are two RLC entities for one split downlink radio bearer (but only one PDCP entity is related to one of the RLC entities). In this case one RLC entity will send both data packet and RLC status report while another RLC entity will feedback RLC status (Note). In another words they are independent from each other from MAC point of view. In this case uplink of this radio bearer is taken as 1st type of radio bearer in this paper.
Note: RLC status report can also trigger BSR

2 BSR for radio bearers on either MeNB or SeNB
At RAN2#83bis meeting RAN2 already achieved following agreement:
Agreements
1.  For eNB-specific bearer, UE sends BSR information related to specific bearer towards the eNB for which corresponding bearer belongs to.

For UP architecture 1A, there are only two types of radio bearers i.e. RB on MeNB and RB on SeNB. So basically BSR of MCG cells and SCG cells will be reported to MeNB and SeNB respectively.

And at RAN2#84 meeting RAN2 also achieved following agreement:

=>UE side MAC entity is configured per Cell Group, i.e. one MAC for MCG and the other MAC for SCG. 

Based on this MAC modelling, BSR trigger for MCG cells and SCG cells are also independent from each other. 

Proposal1: legacy scheme of BSR trigger and report is reused for radio bearers on either MeNB or SeNB
Since SR is used to ask for UL grant which is used to mainly report BSR, so legacy SR scheme can also be reused.

Proposal2: legacy SR scheme can be reused for radio bearers on either MeNB or SeNB 

3 BSR for radio bearers on both MeNB and SeNB

In case one radio bearer is split both in downlink and uplink, then the situation is quite different. The main cause is PDCP is shared by radio bearer paths of the same radio bearer according to current 3C architecture, while “data available for transmission” could be buffer both in PDCP entity and RLC entity. So once data arrived in uplink in PDCP entity, UE’s behaviour in terms of following aspects should be defined:

1, What is data available for transmission for MeNB and SeNB

2, How to trigger and report BSR
The scheme should be defined as such that QCI of the radio bearer should be met but also efficiency of radio resource should be taken into account. 
In previous RAN2 meeting one approach is report all the data available in PDCP entity and RLC entity as whole to both MeNB and SeNB [2]. It looks like further coordination between MeNB and SeNB is needed otherwise UE will be granted for double resource. So a simpler approach is to report BSR only to MeNB who can further split the BSR between MeNB and SeNB.  THE problem of this approach is delay over X2 may delay uplink transmission in SeNB. Furthermore when UL grant is received UE still need further indication to decide how to run LCP procedure especially when UL grants from both MeNB and SeNB are received in the same TTI.
Another scheme is for network to pre-configure a ratio considering the fact that eNB has better knowledge of uplink channel and load information [3]. We basically agree with alt1 in [3] i.e. 
Alternative 1: Fixed ratio derived by the network and signaled to the UE. UE uses this ratio to segregate the PDCP BO that needs to be reported to each eNB.
	UE reporting to eNB1
	UE reporting to eNB2

	A + 0.4*P
	B + 0.6*P


Note: A and B is data available in separate RLC entities and P is data available in PDCP entity.

The main benefits of this approach are:
1, If the BSR is honored by MeNB and SeNB respectively, QCI is met while no radio resource will be wasted

2, Coordination is done before BSR is reported i.e. no delay over X2 will be introduced

3, The pre-configured ratio itself could be further useful for LCP procedure

Proposal3: data available for transmission in PDCP entity is split based on one pre-configured ratio for radio bearers on both MeNB and SeNB
- UL data, for a logical channel which belongs to a LCG, becomes available for transmission in the RLC entity or in the PDCP entity (the definition of what data shall be considered as available for transmission is specified in[3] and [4] respectively) and either the data belongs to a logical channel with higher priority than the priorities of the logical channels which belong to any LCG and for which data is already available for transmission, or there is no data available for transmission for any of the logical channels which belong to a LCG, in which case the BSR is referred below to as "Regular BSR";
- UL resources are allocated and number of padding bits is equal to or larger than the size of the Buffer Status

Report MAC control element plus its subheader, in which case the BSR is referred below to as "Padding BSR";
- retxBSR-Timer expires and the UE has data available for transmission for any of the logical channels which

belong to a LCG, in which case the BSR is referred below to as "Regular BSR";
- periodicBSR-Timer expires, in which case the BSR is referred below to as "Periodic BSR".
For 1st trigger, if related UL data is located in RLC entity, then it will only trigger BSR for the corresponding either MeNB or SeNB. But if related UL data is located in PDCP entity, then it should trigger BSR for both MeNB and SeNB because it is hard to say one specific PDCP PDU or PDCP status will go which RLC entity.
For 2nd trigger, padding BSR is only triggered when MAC PDU is built while MAC PDU is built independently between MeNB and SeNB. So this trigger is also independent between MeNB and SeNB.

For 3rd trigger, whether it is related to both MeNB and SeNB depends on the situation whether there is any “data available for transmission” in PDCP entity. If yes, then BSR should be triggered for both, otherwise BSR is triggered for related eNB.

For 4th trigger, it is related to both MeNB and SeNB. 

	Trigger 
	Only related to MeNB or SeNB
	Related to both MeNB and SeNB

	1
	Yes if related UL data is available in RLC entity
	Yes, if related UL data is available in PDCP entity

	2
	Yes 
	No

	3
	Yes if data is available only in RLC entity
	Yes if data is available in PDCP entity

	4
	No
	Yes 


Table 1

Proposal4: to agree on the conclusion in the table 1 for radio bearers on both MeNB and SeNB
4 Parameter configuration

BSR related parameters are:

· LCG configuration i.e. which logical channel belongs to which LCG

· BSR format i.e. truncated BSR, short BSR and long BSR

· BSR level i.e. buffer size levels for BSR (table 6.1.3.1-1, 36.321) or extended buffer size levels for BSR (table 6.1.3.1-2, 36.321)

· retxBSR-Timer
· periodicBSR-Timer
For radio bearers on either MeNB or SeNB, it seems quite logical that all these parameters can be independent with each other since all the data available for transmission, BSR trigger and BSR report is also independent.

For radio bearers on both MeNB and SeNB, once data available for BSR and BSR trigger is identified, then BSR reporting procedure can operate independently between MeNB and SeNB considering there are two MAC entities. This basically means the LCG configuration, BSR format and BSR level can be configured separately between MeNB and SeNB. 
Separate retxBSR-Timer and periodicBSR-Timer is also preferred. The operation is exactly the same for MAC entity of MeNB and SeNB. This means when BSR towards one eNB is triggered and reported (retxBSR-Timer and periodicBSR-Timer) or new uplink packet is transmitted (retxBSR-Timer), then corresponding timer is start or restart. Once any of the timers expires, then rules in the table 1 can be followed.
Proposal 5: all the BSR related parameters should be configured independently between MeNB and SeNB

Proposal 6: all the BSR related operation should be independent between MeNB and SeNB except for common BSR trigger in proposal4
5 Schedule request
SR is triggered only due to regular BSR. Based on prolosal1~proposal5, it is clear SR can be operated independently in separated MAC entity. And the legacy scheme can be reused.
Proposal 7: legacy SR scheme can be reused for split radio bearers
6 Conclusion 
Proposal1: legacy scheme of BSR trigger and report is reused for radio bearers on either MeNB or SeNB

Proposal2: legacy SR scheme can be reused for radio bearers on either MeNB or SeNB 

Proposal3: data available for transmission in PDCP entity is split based on one pre-configured ratio for radio bearers on both MeNB and SeNB
Proposal4: to agree on the conclusion in the table 1 for radio bearers on both MeNB and SeNB
Proposal 5: all the BSR related parameters should be configured independently between MeNB and SeNB

Proposal 6: all the BSR related operation should be independent between MeNB and SeNB except for common BSR trigger in proposal4
Proposal 7: legacy SR scheme can be reused for split radio bearers
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