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1 Introduction

RAN2 agreed to allow contention based random access towards SeNB in San Francisco meeting. This paper discusses follow up issues. 
2 Discussion
Issue 1: MAC sublayer initiated random access towards SeNB
Random access is triggered either by PDCCH or by MAC sublayer itself (hereafter, denoted as PDCCH initiated RA and MAC initiated RA respectively). Up to Rel-11, random access in SCell is triggered only by PDCCH order; random access in PCell is either triggered by PDCCH or by MAC sublayer itself. Table 1 shows upon which event PDCCH initiated RA or MAC initiated RA is applied.

<Table 1>

	RA triggering events in 36.300
	PDCCH/MAC initiated
	PCell/SCell

	Initial access from RRC_IDLE
	MAC initiated
	PCell

	RRC connection Re-establishment procedure
	MAC initiated
	PCell

	Handover
	MAC initiated
	PCell

	DL data arrival during RRC_CONNECTED
	PDCCH initiated
	PCell/SCell

	UL data arrival during RRC_CONNECTED
	MAC initiated
	PCell

	For positioning purpose during RRC_CONNECTED
	PDCCH initiated
	PCell/SCell


As seen in the table 1, MAC initiated RA is not allowed in SCell so far. The principle may need to be revisit in dual connectivity because MAC initiated RA is needed at pSCell at least for the following cases;

· When the pSCell is added to the UE or SCG is added to the UE (i.e. upon reception of rrcConnectionReconfiguration message containing pSCell configuration)

· When regular BSR towards SeNB is triggered and UE is not configured with D-SR in pSCell (like UL data arrival)
For the first case, if MAC initiated RA is not allowed, SCG addition procedure would take longer than necessary as shown in the figure 1.
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Fig 1
In the second case if MAC initiated RA cannot be triggered, regular BSR towards SCG cannot be sent without D-SR resource allocated. We don’t think above two benefits of allowing MAC initiated RA are very big, but don’t see the real reason to not allow it. 
To deal with above two cases better and to follow the general principle that pSCell shares the same physical layer aspects with PCell, we believe allowing MAC initiated RA in pSCell is better than prohibiting it. 

Proposal 1: To agree that MAC sublayer initiated random access towards SeNB can be triggered in pSCell.
Multiple S-TAGs could be configured in a SCG so that multiple SCells of a SCG can be used for random access procedure. The question would be then whether MAC initiated RA is applied to other SCG SCells than pSCell. In a general carrier aggregation, the principle is that MAC initiated RA is allowed only in PCell and that only PDCCH initiated RA is applied to SCell. The same principle should be applied to the dual connectivity as well that MAC initiated RA is applied only to pSCell and PDCCH initiated RA is applied to other SCells.. 

Proposal 2: To agree that random access in non-primary SCell (i.e. normal SCell) is initiated only by PDCCH order as like in the legacy carrier aggregation.

If Proposal 1 and 2 are agreed, the overall picture would be as in table 2.  
<Table 2>
	
	PCell
	SCell in MCG 
	pSCell
	SCell in SCG

	Contention based or Contention free random access 
	Both
	Both
	Both
	Both

	MAC initiated random access or PDCCH initiated random access
	Both
	Only PDCCH initiated RA
	Both
	Only PDCCH initiated RA

	Note
	As per up to Rel-11
	As per Rel-11
	Aligned with Rel-11 principles


Issue 2: How to model MAC sublayer initiated random access
Up to Rel-11 MAC specification, MAC initiated RA is triggered by either regular BSR or by D-SR failure as shown in table 3.

<Table 3>

	RA triggering events in 36.300
	PDCCH/MAC initiated
	Triggering in 36.321

	Initial access from RRC_IDLE
	MAC initiated
	R-BSR triggered by rrcConnectionRequest

	RRC connection Re-establishment procedure
	MAC initiated
	R-BSR triggered by rrcConnectionReestablishmentRequest

	Handover
	MAC initiated
	R-BSR triggered by rrcConnectionReconfigurationComplete

	DL data arrival during RRC_CONNECTED
	PDCCH initiated
	Reception of PDCCH order

	UL data arrival during RRC_CONNECTED
	MAC initiated
	R-BSR for DCCH/DTCH

	For positioning purpose during RRC_CONNECTED
	PDCCH initiated
	Reception of PDCCH order

	Not captured in 36.300
	MAC initiated
	Upon D-SR failure (will be discussed in other contribution in conjunction with SR procedure)


* R-BSR = regular BSR
For dual connectivity, MAC initiated RA can be triggered for the following cases.
· Upon when the pSCell is added to the UE (i.e. upon reception of rrcConnectionReconfiguration message containing pSCell configuration)

· Upon when regular BSR towards SeNB is triggered and UE is not configured with D-SR in pSCell

The second case seems no issue. The question is how to model the first case. To be aligned with the previous release, it would be good if RA of the first case is also triggered by R-BSR. One difference is RRC response message is not destined to SeNB in this case; hence R-BSR towards SeNB  is not triggered by rrcConnectionReconfigurationComplete message. However, when the pSCell is added some logical channel should be reconfigured to be served by SCG as well which would generally corresponds to new data arrival for SeNB to trigger R-BSR towards SeNB. 
It may not be possible to make a firm decision on modelling at this point of time because need for RA triggering without R-BSR may come up in developing stage 3 details of the procedure (e.g. one can consider to add SCG in advance and to start data transfer sometime later). The proposal is to agree that at least in the most cases of SCG addition procedure R-BSR is triggered towards SeNB in turn to trigger MAC initiated RA towards SeNB in pSCell.  
Proposal 3: To take it as a starting point that MAC initiated RA in pSCell is triggered by regular BSR towards SeNB

Issue 3: Msg 2 reception for RA in SCG
As discussed in the previous section, random access can be performed in the normal SCG SCell due to e.g. S-TAG maintenance. The question is from which serving cell the message 2 is received. 
The previous agreement was to receive the msg 2 in the serving cell where preamble was sent. In our understanding, the decision was made without considering S-TAGs in SCG. If we follow the agreement, the results would be inconsistent with Rel-11 UE behaviour as shown in figure 2
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Fig 2

It does not make sense to enact Msg 2 of random access in SCG to be received from PCell. More logical way would be to inherit Rel-11 principle so that Msg 2 of random access in SCG is received from pSCell as shown in the figure 3. 
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Fig 3

Proposal 4: Msg 2 is received either from PCell or from pSCell depending on the Cell Group where random access was triggered.
In Rel-11 ra-ResponseWindowSize of PCell is applied in receiving Msg 2 for the preamble transmitted in SCell. If we just extend it linearly, the same ra-ResponseWindowSize acquired from PCell is applied for all Msg 2 reception regardless of the Cell Group. It has actually no technical ground except that it is straightforward application of Release 11 agreement. MeNB and SeNB are independent nodes in random access procedure. Technically reasonable approach would be to apply different ra-ResponseWindowSizes between MCG and SCG.

Proposal 5: For Msg 2 reception in pSCell, ra-ResponseWindowSize of pSCell is applied. 
3 Conclusion
Followings are proposed; 
Proposal 1: To agree that MAC sublayer initiated random access towards SeNB can be triggered in pSCell.
Proposal 2: To agree that random access in non-primary SCell (i.e. normal SCell) is initiated only by PDCCH order as like in the legacy carrier aggregation.

Proposal 3: To take it as a starting point that MAC initiated RA in pSCell is triggered by regular BSR towards SeNB

Proposal 4: Msg 2 is received either from PCell or from pSCell depending on the Cell Group where random access was triggered.
Proposal 5: For Msg 2 reception in pSCell, ra-ResponseWindowSize of pSCell is applied. 
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