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1
Introduction
At WG2#69 and WG2#69bis decisions were made that largely complete the definition of RACH operation when carrier aggregation is configured. However, there is one issue that has been identified as being open i.e. whether PDCCH order on SCCs should be supported, and it could also be considered that there are also a small number of details that should be clarified before the definition of RACH operation is considered complete.  
2
Discussion
At WG2#69 and WG2#69bis the majority of RACH behaviour when carrier aggregation is configured was decided. With the possible exception of RA for PDCCH order on SCC all RACH activity is mapped to the UL PCC/DL PCC combination using RACH resources indicated by SIB2 for the DL CC.

2.1
RACH on the SCC

At WG2#69bis it was concluded that the only RACH access that might be supported on RACH defined on an UL/DL SCC pair is PDCCH order response, and this was left as FFS.

In Rel-10 there is only one timing advance and consequently the ability to initiate a PDCCH order RACH procedure on an SCC pair to bring the UL SCC into time alignement is not required. However, if multiple timing advance is introduced in a later release, it would be necessary to add this capability. Another reason for permitting PDCCH on SCC RACH that was identified during WG2#69bis is that it would provide a mechanism for the eNB to test the utility of specific UL SCCs. An alternative would be for the eNB to test the UE by awarding a grant for the UL SCC.
On the other hand, if PDCCH order on SCCs were to be excluded from Rel-10 then the requirement to transfer RACH parameters for SCCs to the UE on carrier aggregation configuration is avoided. This would reduce the configuration signalling load and simplify Rel-10. The decision regarding the FFS therefore appears to be a balance between simplicity in Rel-10 and the advantage of enabling UL CC interrogation for utility and providing a potential Rel-11 feature in advance. Based on this it is proposed that:-

P1:
PDCCH order procedures in Rel-10 should be limited to the UL/DL PCC.

If, however, it were to be agreed to enable PDCCH order on UL/DL SCC pairs, then some further clarification of a small number issues in order to simplify PDCCH order operation on SCCs could be useful. The following are identified:

1. UE behaviour following RACH failure.  It is suggested that it is sufficient that the UE takes no action since this minimises UE complexity and the eNB should be aware of the UE failure. Consequently it is proposed that:-

P2:
Following RACH failure on an UL SCC the UE takes no action other than terminating the procedure.

2. Support for contention based PDCCH order. It is suggested that supporting PDCCH order using contention signatures increases complexity because of contention resolution issues. This complexity is reduced if PDCCH order on SCCs is limited to non-contention signatures. Therefor it is proposed that:-
P3:
PDCCH order on SCCs is limited to non-contention RACH access. The procedure conforms to Rel-8 behaviour. Behaviour of a UE receiving a PDCCH order for an SCC indicating contention access would be undefined.

It has already been agreed that DL SCCs that are used for PDCCH order must be activated. 
2.2
RACH on the PCC

In the context of carrier aggregation being configured, the use cases for RACH access are UL data resuming; D-SR failure; PDCCH order; handover and RRC connection re-establishment. At WG2#69 it was decided that RACH access for handover, UL data resuming and D-SR failure would only use RACH resources on the UL PCC, the RACH resources are those indicated in SIB2 for the DL PCC. Furthermore, it was agreed that the RACH procedure would be performed on the UL and DL PCC and that RACH failure on the PCC will trigger RRC connection re-establishment.

It is assumed that handover using either contention or non-contention resources will be possible. It is also assumed that PDCCH order will be supported on the PCC using either contention or non-contention resources. At WG2#69 it was agreed that as a baseline that RACH for connection re-establishment would be completed using a single carrier pair using parameters from system information and conforming to Rel-8 procedures. 

It is thought that the general understanding is that RACH with carrier aggregation configured will conform to the Rel-8 RACH procedures [1], however, this has not been explicitly captured following discussions. For the UL/DL PCC carrier pair, application of Rel-8 procedures would imply that all downlink transmissions including conetention resolution should be received from the DL PCC. However, there may be two cases where additional flexibility could be appropriate.

For those cases where contention access is used and msg3 includes the C-RNTI MAC CE, contention is resolved in the UEs favour if:-

-
In the case of PDCCH order, if the UE receives a PDCCH transmission addressed by the UE’s C-RNTI,

-
In all other cases if the UE receives an UL grant for a new transmission with the PDCCH addressed by the UE’s C-RNTI.

In the case of carrier aggregation, an UL grant for a new transmission can be received on the DL PCC or on another DL CC. For the non PDCCH order case permitting a grant to resolve contention regardless of the CC on which it is received will allow the eNB flexibility in where to allocate resources. It is suggested that this should be allowed. For the case of PDCCH order, it could be expected that the eNB would transmit the response on the DL PCC however, it is suggested that there is no reason to restrict that the transmission is received on the DL PCC.

Consequently, for clarification the following proposals are made:-

P4:
For RACH procedures operating using the UL/DL PCC, the Rel-8 [1] procedures are applied.

P5:
For contention resolution based on the reception of a PDCCH transmission addressed by the UE’s C-RNTI, or based on the reception of an UL grant for a new transmission with the PDCCH addressed by the UE’s C-RNTI, the PDCCH transmission can be received on any of the activated DL CCs.
3
Conclusion
This document makes the following proposals:-

P1:
PDCCH order procedures in Rel-10 should be limited to the UL/DL PCC.

If it is decided that PDCCH order on SCC is supported:-
P2:
Following RACH failure on an UL SCC the UE takes no action other than terminating the procedure.

P3:
PDCCH order on SCCs is limited to non-contention RACH access. The procedure conforms to Rel-8 behaviour. Behaviour of a UE receiving a PDCCH order for an SCC indicating contention access would be undefined.

And for RACH on the PCC:-

P4:
For RACH procedures operating using the UL/DL PCC, the Rel-8 [1] procedures are applied.

P5:
For contention resolution based on the reception of a PDCCH transmission addressed by the UE’s C-RNTI, or based on the reception of an UL grant for a new transmission with the PDCCH addressed by the UE’s C-RNTI, the PDCCH transmission can be received on any of the activated DL CCs.
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