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1. Introduction

In the last RAN2 meeting, the number of MAC entities was discussed, but no consensus was reached. In this contribution we will further check all the MAC related functions to see how the independence of MAC functions for MCG and SCG impacts on the structure of UE MAC layer. We then propose that RAN2 decide the number of MAC entities on UE side for dual connectivity after all issues of detailed MAC functions to realize dual connectivity are discussed and clarified. 
2. Discussion
In [1] the number of dual MAC entities is analyzed. Two MAC entities seems better on UE side when considering the procedures which can be realized per eNB, while one MAC entity on UE side seems better on UE side when considering the procedures requiring co-ordination between two MAC entities. Generally speaking it is true. The independence of MAC procedures for MCG and SCG will have impact on the structure of UE MAC layer.

Observation 1:  The independence of MAC procedures for MCG and SCG will impact on the structure of UE MAC layer.
Then, let’s briefly check if two MAC entities are implemented on UE side, what MAC functions require co-ordination between two MAC entities.  

Table 1 Co-ordination between two MAC entities in UE side
	MAC function
	Analysis
	Possibility of Co-ordination 

	Mapping of Tranport Ch. To/from Logical Ch.
	Different eNB has indepentent mapping 
	No 

	Random Access
	If parallel RA is allowed, RA is per eNB
	No

	
	If parallel RA is not allowed, UE needs to cease one of the paralle RA procedures if more than one RA are triggered. In this case, co-ordination is required. 
	Yes

	Maintenance of uplink Time Alignment
	If a TAG should only comprise cells of one eNB, UL time is maintained in each eNB. 
	No

	DL/UL HARQ
	HARQ is per cell and independent of each other 
	No

	LCP 
	With UP option 1A, LCP is per eNB. With UP option 3C, if UL bearer split is not allowed, LCP is per eNB. 
	No

	
	With UP option 3C, if UL bearer split is allowed, the RB could be filled twice into the MAC PDU based on logical channel priority and its PBR. Then how to avoid such duplicate transmission may need cooperation
	Yes

	SR
	With UP option 1A, SR is per eNB. With UP option 3C, if UL bear split is not allowed, SR is per eNB
	No

	
	With UP option 3C, if UL bear split is allowed, SR triggerring is tightly related to eNBs which the BSR is intended to be reported to. 
	Yes

	BSR
	With UP option 1A, BSR is per eNB. With UP option 3C, if UL bear split is not allowed, BSR is per eNB. 
	No

	
	With UP option 3C, if UL bear split is allowed, whether or not data availabe in PDCP belongs to both split bearers is to be decided. What’s more, for the split bearer, whether BSR is reported only to one eNB or to both eNBs according to a predefined rule are still FFS. If BSR is reported to both eNBs based on a predefined rule, coordination is required.
	Yes

	PHR

	Whether or not PH CE will include PH of serving cells from both eNBs is FFS. Whether or not PH CE is reported to both eNBs is also FFS. If either of these two issues needs to consider both eNBs simultaneously, co-ordination between two MAC entities is required.
	Yes

	PCH reception
	Depending on scheme of SI acquisition of SCells in SCG, paging message may be received by SeNB. However, it should be implemented per eNB
	No

	BCH reception
	SI may be broadcasted in SCG. However, it should be implemented per eNB
	No

	DRX
	Should be implemented per eNB
	No

	SPS
	Should be only allowed on PCell of MeNB
	No

	Activation/Deactivation of SCells 
	Should be implemented by eNB independently and per cell for the cells within same eNB
	No


From table 1, we can find five functions that may require co-ordination between two MAC entities and for most of them whether or not co-ordination is needed depend on which UP option is selected.
On the other hand, it is desired we can find one common solution of MAC entity at the UE which can meet both requirements of UP options 1A and 3C. However the coordination or integration for each UE MAC functionality can be considered an implementation/modelling issue. Therefore RAN2 should first discuss detailed MAC function listed in Section 2 and then decide which model i.e. one MAC or two MACs is suitable to describe the detailed MAC function.
Proposal 1: It is proposed that RAN2 should first discuss detailed MAC function listed above and then decide which model, i.e. one MAC or two MACs is suitable to describe the detailed MAC function.
3. Conclusion

With the above discussion, we have the observation and proposal below:
Observation 1:  The independence of MAC procedures for MCG and SCG will impact on the structure of UE MAC layer.
Proposal 1: It is proposed that RAN2 should first discuss detailed MAC function listed in section 2 and then decide which mode, i.e. one MAC or two MACs is suitable to describe the detailed MAC function.
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