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1. Introduction

Currently there is an email discussion on RACH on SCell [1] and in our view, there are 2 parts to it:
· Where to send the PDCCH for Message 2

· How and where to send the RAR

In the contribution, we further analyse the above issues and propose a way forward.

Also, it was agreed in the last meeting that:
UE does not need to support execution of 2 parallel RACH procedures in parallel.
In this contribution, we further discuss whether there is any possibility that multiple triggers occur at the same time and prioritisation is then required.
2. Discussion
2.1 RACH on SCell
2.1.1 Where to send the PDCCH for Message 2
The PDCCH for Message 2 can be on the PCell, SIB-2linked SCell or the scheduling SCell and the criteria for where to send the PDCCH for Message 2 is down to the following:

Criterion 1: Need of supporting PDCCHless SCell

Criterion 2: UE blind decode

On Criterion 1, there may be cases where PDCCH of a SCell is reduced power to support HetNet scenario. In this case, if the SCell is the RACHing cell, it will not be able to use SIB 2 linked DL of the SCell for the Message 2 when it is close to the Pico cell. Cross carrier scheduling is thus needed. With cross scheduling, it can be on the PCell or on the scheduling cell. Then the main question then is related to Criterion 2 when the scheduling cell is a SCell.

On Criterion 2, with the introduction of multiple timing advance (TA), the UE needs to perform RACH on an SCell. If RA-RNTI PDCCH for Message 2 is in the SCell, the common search space would need to be searched at least when the PRACH is performed on the SCell. This would mean increasing the blind decodes by another 12. However, there are other methods that can be applied to reduce the blind decoding (e.g. not performing DSS during the RACH procedure) albeit with RAN 1 impact. Hence, from RAN 2 perspective, we should leave this to RAN 1 to discuss if we are considering a PDCCH method that might increase blind decoding. 
Proposal#1: Where to send the PDCCH for Message 2 (for RACH on SCell) should be discussed by RAN 1.  
2.1.2 How to send the RAR 

In the email discussion, the following solutions are available:

Solution 0

· Only SIB 2 linked DL where the preamble transmission occurs

Solution 1
· eNB ensures that, for a particular RA preamble ID of the dedicated RA preamble range, there is only one RA procedure ongoing across the set of carriers that can be aggregated

Solution 2 

· RAR is extended to also (explicitly) indicate the cell index / PCI where Msg1 was sent

Solution 3 

· RA-RNTI range is extended and used to implicitly indicate the carrier where Msg1 was sent

Solution 4 

· Use C-RNTI to address RAR, where a new MAC control element is defined for RAR

For Solution 0, since CA based scheme for HetNet is already supported in Rel-10, it seems like there will be in some deployment scenarios where the PDCCH of the SIB2 linked DL cannot not used for a SCell by a macro UE (e.g. when it is close to a Pico cell) and hence it is not sufficient to only support this Solution.

For Solution 1, even though it has no impact to the specification, it may result in dedicated preamble running out more frequently which may impact handover performance. Hence we do not think that this is a good solution.

For Solution 2, it is unclear how this RAR MAC PDU is designed as it still has to ensure that legacy UE can decode the RAR MAC PDU since the same RA-RNTI is used. Furthermore, it may also increase the size of the MAC PDU to include the cell index/PCI and this may not be decode-able by legacy UE.
For Solution 3, this will not have any impact to legacy UE and it is the most aligned to the existing RA procedure. The only small downside is that it would require a specific cell id in the RA-RNTI. Furthermore, this method also complements nicely with Solution 0 if no cross scheduling is applied for the SCell that RACH.

For Solution 4, this will require a whole new MAC CE and deviate from the existing RA procedure the most.

Hence it is proposed that:

Proposal#2: Solution 3 (extension of the RA-RNTI) is the method for identifying the RAR by a UE performing a RACH on the SCell when the SCell is cross carrier scheduled.

2.2 Possible multiple triggers?
In the last meeting, it is agreed that UE shall not support more than 1 RA procedure over the air. Then the question is whether further specs change is required. Currently, the following note is in the MAC specification:

There is only one Random Access procedure ongoing at any point in time. If the UE receives a request for

a new Random Access procedure while another is already ongoing, it is up to UE implementation whether

to continue with the ongoing procedure or start with the new procedure.
This covers the case when the UE receives PDCCH order on PCell while the UE has already initiated a RACH on the PCell. With the introduction of TA group for SCell, RACH on SCell is also possible and it is agreed that it can only be initiated by network via PDCCH order. There are the following further combinations that may occur:

· Combination 1: UE initiated RACH on PCell while PDCCH order is received by the UE for an SCell

· Combination 2: PDCCH order on PCell while PDCCH order is also sent to the UE for an SCell

· Combination 3: PDCCH orders are sent to UE for different SCell.

For Combination 1, in almost all existing cases of UE initiated RACH on PCell, RRC Connection re-establishment is initiated. Only 1 case where RRC Connection re-establishment is not initiated is SR resource request when there is no SR resource (likewise for UE UL out-of-sync and UL data arrival). However in this case, there is no real use case for a PDCCH order on the SCell in this situation since the main purpose of SCell is to increase the UL throughput.
For Combination 2, PDCCH order is sent on PCell because it has DL data available and required UL synchronization for the PUCCH or PUSCH of the PCell. Again, there is no real use case of triggering PDCCH order to initiate RACH on the SCell.

For Combination 3, since it is agreed that there is no parallel RACH supported by the UE, it is also quite unlikely that the network will request the UE to initiate RACH for multiple SCell. Even if it does, it does not matter which one is initiated.

Hence it is in our view that the current statement in the MAC specification is also sufficient for Rel-11 to handle RACH collision between PCell and SCell and among SCells.
Proposal#3: There is no need to prioritize RACH between PCell and SCell and among SCells. The current specification already captures that any collision of UE and network initiated RACH is left to UE implementation.  This is sufficient also for Rel-11 and no additional specification text is seen necessary to handle RACH collision between PCell and SCell.  
3. Summary

It is requested that RAN2 discuss the proposals:

Proposal#1: Where to send the PDCCH for Message 2 (for RACH on SCell) should be discussed by RAN 1.  

Proposal#2: Solution 3 (extension of the RA-RNTI) is the method for identifying the RAR by a UE performing a RACH on the SCell when the SCell is cross carrier scheduled.

Proposal#3: There is no need to prioritize RACH between PCell and SCell and among SCells. The current specification already captures that any collision of UE and network initiated RACH is left to UE implementation.  This is sufficient also for Rel-11 and no additional specification text is seen necessary to handle RACH collision between PCell and SCell.  
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