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1
Introduction
At WG2#69 significant progress was made regarding how RACH is to be configured and utilised when a UE is configured for carrier aggregation, however there are a number of issues which remain open or could be viewed as requiring clarification. This Tdoc is intended to identify these issues and propose how they should be closed. Issues relating to RLF detection and re-establishment triggering are excluded.
2
Discussion
At WG2#69 a significant number of agreements relating to RACH were obtained. These can be listed as:-
1. As a baseline, the use of RACH for RRC connection establishment and re-establishment is based on RACH parameters and a single carrier pair using parameters obtained from system information or from dedicated signalling. RACH procedures conform to Rel-8.

2. UE can be configured with multiple RACH on PCC and/ or SCCs.

3. For “UL data arrival” and “DL data arrival with contention based access” UE can select from the configured RACHs which one to use, at least from the RACHs which correspond to an activated DL CC. FFS if RACHs correspond to deactivated DL CC can be selected.

4. There will be no across CC hopping of a dedicated preamble. Also in contention preamble case we have no cross CC hopping unless significant gains are shown in the future.
5. When a UE is configured with a UL CC (on which it can transmit a contention RA preamble), it should also be configured with the DL CC linked with the UL CC by the “SIB2 cell specific linkage”.
6. Link RACH access to DL CC for response. For contention based access, the response will be sent in accordance with linking indicated in SIB2. FFS for dedicated preamble case.
2.1
Adoption of Rel-8 UE behaviour
Following from agreements 4, 5 and 6 it might be concluded that for both contention access and non-contention access, a UE configured for carrier aggregation should, once it has selected or been instructed to use a particular RACH (UL CC), behave as in Rel-8 [1] until the RACH comes to a successful conclusion or fails. For contention RACH access this implies obeying backoff control and continuing with the same RACH even if contention is detected i.e. RACH is not aborted and a new RACH chosen.
Furthermore, it is proposed that the FFS in item 6 above should be removed as a baseline, i.e. the RAR for dedicated preambles should be received on the DL CC linked to the UL CC that contained the RACH by SIB2.  This should not exclude UE specific DL – UL pairing for other purposes. The following proposals reflect these deductions:-

P1:
For non contention RACH access, a UE configured for carrier aggregation completes the RACH access procedure in the same way as for Rel-8 [1] until the RACH procedure is successful, i.e. the transmitted signature is detected in the RAR, or fails, i.e. the maximum number of signature transmissions has been completed.
The RAR is received on the DL CC that is linked, by SIB2, to the UL CC, providing the RACH.

P2:
For contention RACH access, a UE configured for carrier aggregation completes the RACH access procedure in the same way as for Rel-8 [1] until the RACH process is successful, i.e. contention is resolved in its favour or fails, i.e. the maximum number of signature transmissions has been completed.
The RAR and the contention resolution message, msg 4, is received on the DL CC that is linked, by SIB2, to the UL CC providing the RACH. 

A further clarification relating to non contention RACH would be whether a PDCCH order transmitted on a DL CC can initiate a RACH access on an UL CC that is not paired for RACH with the same DL CC i.e. whether cross carrier PDCCH order signaling should be supported.
A reason for enabling cross carrier PDCCH order signaling, would be that the UE would not need to monitor PDCCH on the DL CC associated with the RACH that the eNB wishes the UE to use.A use case might be the maintaining of timing advance on a band for which the DL CC is not activated, however, in Rel-10 there will be only one timing advance. Consequently, it is proposed that:-
P3:
RAN2 should decide whether as a baseline for Rel-10, a UE, receiving a PDCCH order for non contention access, should always use the RACH associated with the UL CC that is linked to the DL CC on which the PDCCH order was received.
It is not clear whether it has been established that the use of RACH during handover has been defined. It is therefore proposed that RAN2 should decide whether as a baseline:-

P4:
At handover, a single RACH is identified for the UE to use to access the target cell. The UE behaviour at handover for a UE configured for carrier aggregation in the target cell should conform to Rel-8.

2.2
Selecting RACH
For UEs that are configured for carrier aggregation, it has been agreed that the UE may have more than one RACH configured. If it is decided to retain this capability a number of issues remain open. 
Firstly, it has not been decided what the UE behaviour should be if RACH failure occurs. This will be conditional upon what is decided for the failure condition that triggers re-establishment e.g. if it is solely PCC RACH failure or any RACH failure.
For the case of RACH failure during handover, it is assumed that Rel-8 behaviour will apply. For the case of RACH failure for a non-contention RACH access for PDCCH order, it seems logical that:-

· If failure of the RACH fulfills the RLF/ re-establishment criteria, the UE proceeds with re-establishment.
· If failure of the RACH does not fulfil the RLF/ re-establishment criteria, the UE takes no action. The eNB should detect that the order has failed and take action to recover the situation.

For the case of contention RACH acces, the existence of multiple RACH and a failure to fulfill the RLF/ re-establishment criteria could be viewed as implying that the UE should retry after reselecting from the available RACHs but not selecting one that has already been selected in this access sequence. By this process the UE should eventually either succeed in communicating with the eNB or eventually fulfill the RLF/ re-establishment criteria. It therefore seems logical that:-
· If failure of the RACH fulfills the RLF/ re-establishment criteria, the UE proceeds with re-establishment.

· If failure of the RACH does not fulfil the RLF/ re-establishment criteria, the UE selects another RACH from those that are available to it, but excluding any that have been used in this attempt sequence and have failed.

Consequently, it is proposed that:-

P5:
RAN2 should consider what the UE behaviour should be when RACH failure occurs and RLF/ re-establishment is not triggered. 

When the UE selects a RACH for contention access from amongst multiple RACHs it is suggested that at least the following issues remain open:-

· Should the RACHs available to the UE be all that are configured or only those for which the linked DL CCs are activated? 

· How should the UE select between the available RACHs?

Regarding whether all configured RACHs or only RACHs for which the DL CC is activated should be considered as available, to some degree this may depend upon whether it can be expected that configured DL CCs will always be able to support communications.

If only RACHs for which the DL CC is activated are considered to be available, the number of RACHs from which the UE can select may be very restricted, with possibly only the PCC RACH being available. However, if all configured RACHs are considered to be available, then if some of these are currently unable to support communications, the UE could waste time attempting access using an unreliable RACH, it may also be necessary for the UE to reconfigure its receiver to receive the DL CC. Conversly, if all configured RACHs are viable the scope for load sharing and delay reduction would be increased. Consequently, it is proposed that RAN2 should consider:-

P6:
When selecting RACH for contention RACH access should the UE should select only from amongst those RACH for which the DL CC is activated or from all configured RACHs?
Given a set of available RACHs, the criteria for choosing between them could be based at least on one or more of the following:-
-
The RACH selected is that which allows the earliest first transmission,

-
The RACH is selected at random, 

-
The RACH selected has the best radio condition according to some criteria.

Alternatively, no method need be specified and it is left to UE implementation how to select the RACH. 
It is suggested that if the UE is provided with multiple RACHs then the intention is to distribute the RACH load or enable the UE the opportunity to initiate the access with minimum delay. For example, a UE might select the RACH that allows the minimum delay to a first transmission and, if more than one RACH offers the same delay it selects between them at random. Given that RACH access for UL data arrival may not be a frequent event a simple solution may be a best way forward. It is proposed that:-

P7:
RAN2 consider whether the method and criteria for the selecting of a RACH by the UE is left to UE implementation or specified by the standard. If standardized, what criteria is applied. 
2.3
Priority of dedicated configuration
It is proposed that it is clarified that a UE configured for carrier aggregation should only regard as a configured or available RACH, those RACH that it has aquired from system information for the PCC and from dedicated signaling for the SCCs. The UE should not make use of stored RACH information relating to UL/ DL SCC pairs obtained from receiving system information. This enables the eNB to restrict the RACHs available to the UE.

P8:
The RACH available to a UE configured for carrier aggregation are those obtained from system information broadcasts or dedicated signaling for the PCC and from dedicated signaling in the case of the SCCs. 
3
Conclusion
This Tdoc has attempted to identify the remaining open issues for RACH with carrier aggregation. The following proposals have been made:-
P1:
For non contention RACH access, a UE configured for carrier aggregation completes the RACH access procedure in the same way as for Rel-8 [1] until the RACH procedure is successful, i.e. the transmitted signature is detected in the RAR, or fails, i.e. the maximum number of signature transmissions has been completed.

The RAR is received on the DL CC that is linked, by SIB2, to the UL CC, providing the RACH.

P2:
For contention RACH access, a UE configured for carrier aggregation completes the RACH access procedure in the same way as for Rel-8 [8] until the RACH process is successful, i.e. contention is resolved in its favour or fails, i.e. the maximum number of signature transmissions has been completed.

The RAR and the contention resolution message, msg 4, is received on the DL CC that is linked, by SIB2, to the UL CC providing the RACH. 

P3:
RAN2 should decide whether a UE, receiving a PDCCH order for non contention access, should use the RACH associated with the UL CC that is linked to the DL CC on which the PDCCH order was received.

P4:
At handover, a single RACH is identified for the UE to use to access the target cell. The UE behaviour at handover for a UE configured for carrier aggregation in the target cell should conform to Rel-8.

P5:
RAN2 should consuder the UE behaviour should be when RACH failure occurs and RLF/ re-establishment is not triggered. 

P6:
When selecting RACH for contention RACH access should the UE should select only from amongst those RACH for which the DL CC is activated or from all configured RACHs?
P7:
P7:
RAN2 consider whether the method and criteria for the selecting of a RACH by the UE is left to UE implementation or specified by the standard. If standardized, what criteria is applied.  

P8:
The RACH available to a UE configured for carrier aggregation are those obtained from system information broadcasts or dedicated signaling for the PCC and from dedicated signaling in the case of the SCCs. 
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