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1 Introduction
RAN1 has received a LS from RAN2 on the RACH procedure for SCell [1]. Several approaches are being considered in RAN2 for the SCell RACH procedure, mainly with respect to how the RA response is transmitted. Some of the solutions require additional PDCCH blind decodes just for the purpose of receiving the RA response. The LS requests RAN1’s opinion on the complexity of monitoring the common search space (CSS) of a SCell for receiving RA response, specifically with regard to the additional PDCCH blind decodes.
This contribution provides a brief overview of the alternatives being discussed in RAN2 and identifies the impact of each alternative on PDCCH decoding. 
A draft response LS is also included in Annex A.

2 Discussion

RAN2 has agreed that PDCCH for RA response on a different cell than the cell on which the RACH preamble is transmitted will be supported. 
Currently RAN2 is considering the following three approaches to support the above functionality [2]:
Approach 1. PDCCH for RA response addressed to RA-RNTI (in common search space) on the PCell

Approach 2. PDCCH for RA response addressed to RA-RNTI (in common search space) on scheduling cell of the cell on which the RACH preamble is transmitted

Approach 3. PDCCH for RA response addressed to C-RNTI (in UE specific search space) on any activated cell with PDCCH configured.

Approach 1:

With approach 1, all SCell RA responses are transmitted on the PCell. 
With this approach, when RACH preamble is transmitted on the Scell, the RA response will be on a different cell (e.g. Pcell), than the one on which the RACH preamble was transmitted. If a UE on the Pcell and another UE on the Scell transmit the same RACH preamble during overlapping time intervals and, if the RA response is transmitted using the legacy RA response format, it is not possible to distinguish between RACH procedures for the different UEs. To provide the necessary disambiguation in the RA response, the following implementation options are possible:

· A RACH carrier indicator is included in the PDCCH scheduling Msg2
. The carrier indicator indicates the carrier on which the RACH preamble was received, to which this RA response corresponds to.

· This approach increases PDCCH blind decoding overhead on Pcell by 6/12extra BDs (six BDs per DCI format and assuming 1C/1A) in common search space. Moreover, if RA response is transmitted on the PCell CSS with CIF (for the RACH carrier indication), then it will require new DCI Format sizes.
· The RA-RNTIs can be made a function of the carrier on which the RA preamble was received. This would create a separate RA-RNTI space for each carrier and enable to UE to look for the appropriate RA-RNTI based on the carrier on which the RACH preamble was transmitted.

· While extra PDCCH blind decoding overhead is removed, this approach increases PDCCH loading on the Pcell CSS.
Observation1: Approach 1 either results in 6/12 extra BDs for Pcell or results in increased Common Search Space PDCCH loading on the Pcell.
Approach 2:

With approach 2, Scell RA responses are transmitted on the scheduling cell.
 
Monitoring scheduling cell’s CSS results in an increase of 6/12 BDs. It also increases the PDCCH loading on the scheduling cell PDCCH. If the scheduling cell is used as Pcell for other UEs, then Approach 2 increases PDCCH loading on that Pcell’s CSS. 
With Approach 2, when scheduling cell is different from the cell on which RACH preamble is transmitted (RAN2 has agreed to support this case for Rel11), the RACH response ambiguity issue discussed for approach 1 still exists. i.e., if a UE on the scheduling cell and another UE on the cross-scheduled Scell transmit the same RACH preamble during overlapping time intervals and, if the RA response is transmitted using the legacy RA response format, it is not possible to distinguish between RACH procedures for the different UEs. 
Observation2: Approach 2 results in:  6/12 extra BDs for scheduling cell.
 (It may also result in increased Common Search Space PDCCH loading on the scheduling cell if it is used as a Pcell for other UEs) 
Approach 3: 

With approach 3, RA response PDCCHs corresponding to Scells are sent in the UE specific search space (UESS) using C-RNTI.
Approach 3 does not require extra BDs. With Approach 3, since the RA response PDCCHs corresponding to Scells are sent in UESS, PDCCH loading on CSS is not impacted. Since CIF is allowed in UESS, extra BDs are not required for the case where scheduling cell is different from the cell on which RACH preamble is transmitted. Finally, since UESS is monitored on scheduling cells, no extra BDs on Scells are required for the case where scheduling cell is same as the cell on which RACH preamble is transmitted.
Observation3: Approach 3 does not result in additional BDs in either the Pcell or the Scells or additional Common Search Space PDCCH loading.
3 Conclusions
Although RAN1 has not yet discussed the details of blind decoding complexity and a blind decoding budget associated with Rel11 features, given the observations from Section 2, adding additional blind decodes for supporting Scell RACH procedure does not seem to be reasonable from a RAN1 perspective since solutions that do not increase blind decoding complexity are available (i.e., Alternative 3). 
Based on the above considerations we would propose to indicate to RAN2 in a response LS that 
· RAN1 has not yet analyzed, the additional blind decodes required (if any) for Release 11 features and the associated complexity; 
· For RACH procedure on Scell, a solution that does not rely on extra blind decodes (if such a solution is feasible) seems reasonable from RAN1 perspective. 
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1. Overall Description:
RAN1 has discussed the LS from RAN2 regarding the RACH procedure on SCells. With respect the question from RAN2:

RAN2 kindly asks RAN1 if it would be possible to support the following with reasonable complexity: monitoring the common search space of an SCell (assumed defined) for Msg2 during the RA procedure with respect to the number of blind decodes.
RAN1 provides the following response:

· RAN1 has not yet analyzed, the additional blind decodes required (if any) for Release 11 features and the associated complexity; 

· For RACH procedure on Scell, a solution that does not rely on extra blind decodes (if such a solution is feasible) seems reasonable from RAN1 perspective. 

2. Actions To RAN WG2:
RAN1 kindly asks RAN2 to take the above into account in their discussions on RACH procedure for SCells.
3. Date of Next TSG-RAN WG2 Meetings:












































































� Another possible implementation option is to include RACH carrier indicator in PDSCH instead of PDCCH. However, it can make the RA response non-backwards compatible and hence undesirable.


� If scheduling cell is Pcell for the UE  that transmitted the RACH preamble, then approach 2 degenerates to approach 1. So, the discussion for this approach only refers to the case where scheduling cell is not the Pcell for the UE that transmitted the RACH preamble.
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