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Discussion and decision
1
Introduction

In RAN2#73bis, RAN2 has agreed that random access on SCell is the baseline solution for acquiring SCell’s TA as shown below:

	Agreement:

· RAN2 will work on RACH on Scell based solution. If companies think L1 based (e.g. timing difference based) solutions are feasible, please bring it up in RAN1. If RAN1 informs RAN2 that the RACH solution is not needed, we will stop work on RACH based solution


Based on this agreement, we would like to discuss more details about random access procedure on SCell.
2 Discussion

Based on the agreement in the last meeting, RAN2 only agreed that random access procedure is a base solution to obtain SCell’s TA. So, in this contribution, we only focus on that random access procedure on SCell is only for the purpose of acquiring SCell’s TA.  As for other purposes to perform random access on SCell, e.g., requesting UL resource (RA-SR) or activating SCell, it may need more study on these requirements.  In the following subsections, we would like to discuss the details of random access procedure on SCell sbased on the above assumption. 
2.1 Who initiates random access procedure on SCell?

The random access procedure could be initiated by UE or network. Currently, we assume that the random access procedure on SCell is mainly for acquiring SCell’s TA. For this purpose, it seems no reason for UE to initiate random access procedure, since if network does not want to assign UL resource on this SCell, UE would waste energy to send SRS to maintain the UL synchronization.  As a result, whether or not to align UL timing of SCell should depend on network control. Thus, we propose that random access on SCell for acquiring SCell’s TA is only initiated by network.
Proposal 1:  Random access procedure on SCell for acquiring SCell’s TA is only initiated by network.
2.2 Contention or non-contention based

The random access initiated by network could be contention based or non-contention based.  For contention based RA, when eNB does not have enough dedicated preambles for a UE, eNB can allow UE to do contention based RA to obtain the TA. Although it can provide more flexibility for eNB, it also brings more overhead for UE. For example, when cross-scheduling on SCell is considered, UE may need to monitor two DL CCs for contention based RA. That is, if UE performs RA on a cross-scheduled SCell, UE should monitor the RAR on the SIB2-linked DL CC instead of the cross-scheduling DL CC because eNB would not know which UE sends the random preamble (cross-scheduling is UE specific).  At the same time, UE may also need to monitor the PDCCH for DL assignment on the cross-scheduling DL CC. It would bring more overhead for UE.  Thus, we propose that random access on SCell for acquiring SCell’s TA is non-contention based only.
Proposal 2:  Random access procedure on Scell for acquiring SCell’s TA is non-contention based only.
2.3 When to perform random access procedure?

In this section, we would like to discuss when to perform random access procedure, i.e., when to start maintaining the UL synchronization of the SCell UL CC. Four options are discussed here:
Option1:  Once SCell UL CC is configured.
In this option, once an SCell with UL CC is configured, UE needs to start maintaining the UL synchronization for this UL CC. That is, UE needs to perform random access procedure right after this SCell is configured.  For this option, there may be some problems needed to be solved. For example, in the current SPEC, when an SCell is configured but deactivated, UE does not need to send SRS on this SCell.  Therefore, how to maintain UL synchronization during deactivation state could be the main issue. Even in activation state, eNB may only use the DL CC for DL data transmission. To keep sending SRS for maintaining UL synchronization may waste UE’s energy.
Option2:  Once SCell UL CC is activated.
In this option, once an SCell with UL CC is activated, UE needs to start maintaining the UL synchronization for this UL CC. That is, UE needs to perform random access procedure right after this SCell is activated. For this option, if eNB may only use the DL CC for DL data transmission, UE may waste energy to send SRS for maintaining UL synchronization.
Option3:  Upon eNB command after SCell UL CC is configured.

In this option, when an SCell with UL CC is configured, UE does not need to maintain the UL synchronization for this UL CC immediately. That is, UE only needs to perform random access procedure on the configured SCell when receiving eNB command, e.g., PDCCH order. For this option, since the SCell could be in deactivation state and UE does not monitor the PDCCH on the corresponding DL CC, it may need other methods to notify UE to perform random access. For example, PDCCH order with CIF is on an activated DL CC.  Moreover, how to maintain UL synchronization during deactivation state could be a problem. 
Option4:  Upon eNB command after SCell UL CC is activated.
In this option, when an SCell with UL CC is activated, UE does not need to maintain the UL synchronization for this UL CC immediately. That is, UE only needs to perform random access procedure on the activated SCell when receiving eNB command, e.g., PDCCH order.  If eNB may only use the DL CC for DL data transmission, UE may not need to maintain UL synchronization.  
From the above analysis, Option4 seems simpler. Thus, we propose that the random access procedure is performed on SCell upon eNB command after this SCell is activated.

Proposal 3:  Random access procedure is performed on SCell upon eNB command after this SCell is activated.
2.4 PRACH resource configuration

In this section, we would like to discuss how a UE obtains the PRACH resource configuration. Three options are listed and discussed here.

Option1:  RRC message

For this option, the PRACH resource configuration of this SCell like other system information is transmitted by RRC message when this SCell is added. 

Option2:  MAC CE

For this option, the PRACH resource configuration of this SCell is carried on MAC CE. It may need new MAC CE.

Option3:  System information
For this option, UE obtains the PRACH resource configuration of this SCell directly from reading the system information on this SCell. It seems violating the current agreement.

Comparing with these three options, it is simple that PRACH resource configuration is notified to UE through RRC message.
Proposal 4:  PRACH resource configuration is notified to UE through RRC message.
2.5 Parallel ongoing random access procedures

Currently we allow UE to perform random access procedure on SCell. It is possible that random access procedures happen simultaneously on more than two cells. Based on the above discussion, it seems no problem to have parallel ongoing random access procedures. But, it may have some hardware limitations which should be based on RAN1 discussion. In addition, since the random access procedure on SCell is initiated by network based on the above discussion, network can decide whether or not to allow parallel ongoing random access procedures. 
Proposal 5:  RAN2 is kindly asked to discuss if any problem for supporting parallel ongoing random access procedures. 
3 Conclusions

In this contribution, we have the following proposals:
Proposal 1:  Random access procedure on SCell for acquiring SCell’s TA is only initiated by network.
Proposal 2:  Random access procedure on Scell for acquiring SCell’s TA is non-contention based only.
Proposal 3:  Random access procedure is performed on SCell upon eNB command after this SCell is activated.
Proposal 4:  PRACH resource configuration is notified to UE through RRC message.
Proposal 5:  RAN2 is kindly asked to discuss if any problem for supporting parallel ongoing random access procedures.
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