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1 Introduction 

In current specs, the RACH procedure on SCell can only be trigged by PDCCH Order. However, in small cell dual-connectivity, more requirements on the RACH procedure on SeNB have been discussed. In this contribution, we will discuss the usage of RACH on SeNB and try to identify the new requirements for RACH procedure on SeNB.

2 Discussion on the RACH issue on SeNB

RACH triggered by RRC signaling

In RAN2#84, the following procedure for SeNB change has been agreed

----------------------------------------------agreements in RAN2#84 --------------------------------------------

For SeNB change…

3
We define a procedure for SeNB modification which starts by the SeNB sending the new configuration (RRC container over X2) to the MeNB. The MeNB forwards it to the UE which applies the configuration and then sends an RRCConnectionReconfigurationComplete to the MeNB which forwards it to the SeNB. 

3a
If the SeNB chooses a synchronized reconfiguration, the UE performs a Random Access towards the SeNB. It does not matter in which order the UE sends RRCConnectionReconfigurationComplete and performs RA. The success of the RA is not required for a successful completion of the RRC procedure. 
---------------------------------------------- agreements in RAN2#84 --------------------------------------------

From the agreements above, we can see the RACH procedure on SeNB can be triggered by RRCConnectionReconfiguration message in case a synchronized reconfiguration procedure is chosen by SeNB. In order to identify the requirement, the following two questions should be discussed:

Contention Free or Contention Based?

The first question is whether both of the contention free and contention based RACH procedure should be supported. Since the intention of the RACH procedure is to synchronize the configuration between UE and SeNB (i.e. the new configuration will be used on SeNB once the RACH procedure has been received), eNB should be able to distinguish the RACH triggered by RRC signalling from the other RACH procedure (e.g. RACH triggered by MAC entity). So, we think contention free RACH procedure shall be used in the RACH triggered by RRC signalling.

Only allowed in pSCell?

The second question is whether the RACH triggered by RRC signalling should be restricted in pSCell, or the RACH can be triggered on any SCell in SeNB indicated by RRC signalling. Considering only the pSCell is always activated (i.e. the other SCells added in this reconfiguration procedure will be considered as deactivated), in order to avoid unnecessary complexity, we think the RACH procedure trigged by RRC signalling can be restricted in pSCell only. The RACH procedure on the other newly added SeNB SCells, which not belongs to psTAG, can be triggered by PDCCH Order once these SCells are activated by MCE. 
Based on the analysis above, we give our proposal as:

Proposal 1: For the RACH triggered by RRC signalling, only the contention free RACH should be supported in SeNB, and the RACH procedure should be restricted in the pSCell. 

RACH triggered by PDCCH Order
Since serving cells belonging to different frequency may have different timing advance, the concept of TAG is introduced in R11 for CA. In case there is a DL transmission and the lost of UL synchronization in one TAG is detected by eNB, in order to transfer DL data in this TAG, a PDCCH Order will be sent to UE to trigger the RACH procedure (for the deactivated SCell, eNB will activate the SCell by MCE before sending the PDCCH Order). For pTAG, which contains PCell, the PDCCH order are only supported on PCell; for the sTAG, the PDCCH Order can be sent on any activated SCell of the sTAG. And once the RACH procedure is initiated, the preamble transmission (step 1) is on the indicated SCell and Random Access Response (step 2) takes place on PCell. Considering the SCell in SeNB may belong to different TAG as well, and the synchronization is maintained in MeNB and SeNB independently, we propose to reuse the PDCCH Order mechanism in SeNB.
Proposal 2: For the psTAG, which contains the pSCell, SeNB can only trigger RACH procedure by PDCCH Order in pSCell; for the other sTAG, SeNB can trigger RACH procedure by PDCCH Order in any activated SCell of the sTAG. Once the RACH procedure is initiated, the preamble transmission (step 1) is on the indicated SCell or pSCell and Random Access Response (step 2) takes place on pSCell.
RACH triggered by MAC entity

In the current specs, RACH procedure can be triggered by Regular BSR in case data becoming available for transmission. Since only one scheduler exists in CA, the RACH triggered by MAC entity is restricted on PCell. However, in small cell dual-connectivity, two schedulers will exist in MeNB and SeNB. Furthermore, in the architecture 1A for small cell, the transmission of some RB may be restricted in SeNB. In order to transmit the schedule request to the corresponding eNB, we proposed the RACH triggered by MAC entity should be supported on SeNB. Considering the pSCell in eNB is always activated, we think the RACH triggered by MAC entity in SeNB can be restricted in pSCell to avoid unnecessary complexity. Based the analysis above, we give our proposal as:

Proposal 3: The RACH procedure triggered by MAC entity shall be supported in SeNB, but should be restricted in pSCell.

Summary of RACH usage in SeNB

One table is given below to summaries the usage and requirement for RACH procedure on SeNB.

	Trigger Condition
	Contention situation
	SCELL for RACH

	RRC signaling 
( i.e. RRCConnectionReconfiguration)
	Contention Free
	pSCell

	PDCCH Order
	Contention Free
	The preamble transmission (step 1) is on the pSCell or SCell where the PDCCH Order received, and Random Access Response (step 2) takes place on pSCell.

	MAC entity (i.e. regular BSR)
	Contention Based
	pSCell


3 Conclusion 

 RAN2 is encouraged to discuss the issues listed above and consider the observation and proposal as follow:

Proposal 1: For the RACH triggered by RRC signalling, only the contention free RACH should be supported in SeNB, and the RACH procedure should be restricted in the pSCell. 

Proposal 2: For the psTAG, which contains the pSCell, SeNB can only trigger RACH procedure by PDCCH Order in pSCell; for the other sTAG, SeNB can trigger RACH procedure by PDCCH Order in any activated SCell of the sTAG. Once the RACH procedure is initiated, the preamble transmission (step 1) is on the indicated SCell or pSCell and Random Access Response (step 2) takes place on pSCell.
Proposal 3: The RACH procedure triggered by MAC entity shall be supported in SeNB, but should be restricted in pSCell.

