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1 Introduction
In RAN2#74 it was agreed that MSG0, the PDCCH order for random access, will be sent on the scheduling serving cell of the SCell in need of UL synchronization, and also that MSG1 will be sent on this SCell. In this paper we discuss the location of MSG2, MSG3 and MSG4 of the random access procedure. We also discuss the benefits and potential issues with supporting contention based random access (CBRA) for SCells, as well as which limitations could be expected in the network if CBRA is not supported for SCells.
2 Discussion

2.1 Location of RA MSG 2-4
In Rel-8/9/10, the UE will identify MSG2, the RA Response, by the RA-RNTI in the common search space. For Rel-10, RAN1 agreed that the common search space would only be available on the PCell, as extending it also to SCells would increase the number of blind decodings. 

In Rel-11, when deciding the MSG2 location, issues such as blind decodings and common search space would hence have to be taken into consideration. Since those are more RAN1 topics than RAN2 topics, it would seem best to let RAN1 analyse these aspects also for Rel-11 and based on the outcome decide the location of MSG2.
If contention based random access is to be supported for SCells in Rel-11, the location of MSG3 has to be decided. When transmitting MSG3, the UE will in Rel-8/9/10 use the UL grant of the successfully received RA Response (MSG2). This grant is in Rel-8/9/10 for the UL which is SIB2 linked to the DL on which MSG2 was received. Hence the location of MSG2 might impact the location of MSG3 also in Rel-11 if a similar approach is to be used. 
Furthermore, if contention based random access is to be supported for SCells in Rel-11, also MSG3 may require use of the common search space, if it like in Rel-10 should be possible to move the MSG3 to another part of the frequency, for example at retransmissions. Then the UE would need to monitor the common search space for the TC-RNTI to receive the Msg3 UL grant. Hence it would seem suitable to leave also the decision about the MSG3 location up to RAN1.  
Proposal 1 Send LS to RAN1 asking them to discuss and decide the location of MSG2 and the MSG3 UL grant. 
If contention based random access is to be supported for SCells in Rel-11, also MSG4 has to be supported. In Rel-10 it was agreed that cross scheduling of MSG4 would be allowed. If this is suitable also for Rel-11, or if some further specifying is needed would probably be best discussed once the discussions on CBRA support, parallel RACH support and the location of MSG2 and MSG3, has completed. 
2.2 Support for contention based RA on SCells
2.2.1 Limited number of preambles in a serving cell

The number of preambles in a serving cell is limited to 64. When both contention based RA (CBRA) and contention free RA (CFRA) are available in the cell, a subset of the preambles are reserved for CFRA by RRC configuration. These 64 preambles have to be shared among the UEs performing random access, regardless whether the UE has this serving cell configured as a PCell or as an SCell. The preambles reserved for CBRA could of course be used by more than one UE, but with increasing risk of preamble collisions and failing contention resolution.
If an LTE Rel-11 UE would only support CFRA on SCells, in order to ensure that there is always an available preamble to assign to UEs performing random access for an SCell, one approach would be that the eNB always over-allocates the amount of preambles reserved for CFRA. Since this results in a reduced number of preambles available for CBRA in the serving cell, it would however increase the risk of collisions among UEs performing CBRA, possible resulting in a higher number contention resolution failures. Adjusting the preamble partitions on a per-need basis could be an attempt to improve this, but it is not really desirable as each change would require a system information update.
Another approach would be to configure a similar partition among CBRA and CFRA preambles as for previous releases and accept that there may not always be an available preamble when the eNB wants to order a CFRA for a newly activated SCell. The eNB would then have to wait for an available preamble before sending the PDCCH order, thus adding some latency to when the SCell can really be taken into use. Alternatively it could wait to request the activation until being sure that it has a free preamble. 
Observation: If random access on SCells is restricted to only CFRA we have to live with one of the above limitations.
While contention based random access on SCells would require some extra work, for example deciding the locations of MSG3 and MSG4, we think that the specification impact is limited.
Furthermore, for the PDCCH ordered RA in previous releases, both CBRA and CFRA has been supported. Making an exception for SCells RA would hence also require some specification work to add necessary restriction in the correct places. 

Based on this analysis we think it would be beneficial to support contention based random access also on SCells. 

Proposal 2 Support contention based PDCCH ordered random access on SCells in Rel-11.

3 Conclusion

In the above analysis we conclude that the location of MSG2 and MSG3 is best left up to RAN1 and that CBRA should be supported also on SCells:

Proposal 1
Send LS to RAN1 asking them to discuss and decide the location of MSG2 and the MSG3 UL grant.
Proposal 2
Support contention based PDCCH ordered random access on SCells in Rel-11.
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