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1. Introduction

In the last meeting, we have two initial agreements for Msg0/1 and one FFS for Msg2 as below regarding on which Cell Msg0/1/2 will be sent. In this document, we further discuss some details of Msg0/1/2 and Msg3/4 if Contention-based RACH is supported.
8: 
Msg0 will be send on the scheduling cell for this Scell


Msg1 is sent on the UL of the concerning Scell
PDCCH/PDSCH location of Msg2 FFS.

2. Discussion 

In the following sections, we discuss whether cross carrier scheduling is applied to Msg0/2/3/4 of RACH procedure on SCell. If control signalling (e.g. Msg0, PDCCH of Msg2) and scheduled message (e.g. Msg1, PDSCH of Msg2) could be sent on different Cells then cross carrier scheduling is supported.
2.1 Msg0  (i.e. PDCCH order)

In the last meeting, RAN2 has an agreement that “Msg0 will be send on the scheduling cell for this Scell”. However, it is not clear if the scheduling cell of the SCell has to be itself or not. If yes, it implies that RACH procedure is performed on a SCell only when the SCell is configured with PDCCH. This restriction will make everything in RACH procedure becomes easy including Msg2/3/4. 

Proposal 1a:  RACH procedure is performed on a SCell only when the SCell is configured with PDCCH.
(i.e. cross carrier scheduling is not applied to Msg0/1.)
Although proposal 1a looks simple, we think it doesn’t make too much sense because cross carrier scheduling is used to avoid  interference of heterogeneous networks (or increase scheduling flexibility) so it is not so relevant to the scenario of using different TAs in CA. Hence, the other way is also possible.
Proposal 1b:  RACH procedure can be performed on a SCell without PDCCH and CIF value on PDCCH order is used to indicate on which SCell Msg1 is sent.
(i.e. cross carrier scheduling is applied to Msg0/1.)
2.2 Msg1  (i.e. Preamble)
It is reasonable that at least something should be sent to network from a SCell so that network can feed back a proper timing adjustment for the SCell. Hence, it has been agreed in the last meeting that Msg1 should be sent on the SCell.
2.3 Msg2  (RAR, Random Access Response)
SCell is configured with PDCCH
If SCell is configured with PDCCH then it is straightforward that UE receive both PDCCH and PDSCH of Msg2 on the SCell. However, people may prefer that UE monitor common search space only on PCell so both PDCCH and PDSCH may be able to be received on PCell (after solving some potential issues).
SCell is configured without PDCCH
The table below lists some combinations of PDCCH/PDSCH of Msg2 on different Cells. The scheduling cell of SCell is not considered here because it seems not logical to received PDSCH of Msg2 on the scheduling Cell of SCell. And after some simple analysis, it seems better that PDCCH and PDSCH of Msg2 should be on the same Cell.
Proposal 2:  The PDCCH and PDSCH of Msg2 of RACH procedure on SCell should be received on the same Cell, either PCell or SCell.
(i.e. cross carrier scheduling is not applied to Msg2).
	PDSCH

PDCCH
	PCell
	SCell itself

	PCell
	Make less sense
1. RA-RNTI collision problem
2. The applicability of Backoff parameter 

3. May need a new format of RAR/Msg2
	Not make sense
1. Normally RA-RNTI is not cross carrier used. (i.e. CIF is not supported.)

	SCell itself
	Not make sense
1. Normally SCell doesn’t schedule PCell.
	Make some sense
1. UE can pretend to be configured with PDCCH. 
2. Robustness of PDCCH of the SCell may be questionable.


2.4 Msg3  (RAR grant)
Non-Contention based

If the format of RAR and Msg2 are not changed then it is straightforward that the transmission using RAR grant is sent on the same cell as (the PDSCH of) Msg2. As for the adaptive re-transmission of RAR grant in Non-Contention case, it is similar to Rel-10 that UE should monitor C-RNTI on PDCCH of the scheduling Cell of the Cell on which Msg2 is received.
Contention based

Similar to the case of Non-Contention based RACH, Msg3 should be sent on the same cell as (the PDSCH) of Msg2. As for adaptive re-transmission of Msg3, it is logical that UE monitor Temporary-C-RNTI on PDCCH of the same Cell as RA-RNTI.
Proposal 3:  For Non-Contention based RACH, the transmission using RAR grant is sent on the same cell as (the PDSCH of) Msg2.
For Contention based RACH, Msg3 should be sent on the same cell as (the PDSCH) of Msg2. 
For adaptive re-transmission of Msg3, UE should monitor Temporary-C-RNTI on the same PDCCH of the Cell as RA-RNTI.

(i.e. cross carrier scheduling is not applied to Msg3.)
2.5 Msg4  (i.e. Contention Resolution)
PDCCH:  
In Rel-10, PDCCH of Msg4 is always on PCell. And the scheduling cell of PCell is always PCell itself so we think that it is logical that the PDCCH of Msg4 of RACH procedure of SCell should be on the scheduling cell of SCell. 
PDSCH / PUSCH: 
Currently we only agree with the cause of getting UL timing of SCell and RACH on SCell only triggered by network so it should be similar to RACH on PCell in Rel-10 whether the PDCCH of Msg4 carries PDSCH or PUSCH doesn’t matter. However, the difference between PCell and SCell is that DL transmission is not possible on PCell before getting UL timing alignment of PCell but it is possible on SCell because acknowledgement of DL transmission on SCell is sent on PUCCH on PCell. Hence, it is proposed to limit Contention Resolution of RACH on SCell to the PDCCH with a new UL grant of the scheduling Cell of the SCell and the new UL grant is for the SCell. Otherwise it is not good that network has to suspend DL transmission temporarily for UE to detect contention resolution in DL direction (which may be hard to estimate how long it takes). 
Proposal 4:  After sending Msg3, if UE detect the PDCCH with a new UL grant (of Msg4) on the scheduling cell of the SCell and the new UL grant is for the SCell on which preamble is sent, Contention Resolution is considered successfully completed. 
2.6 Summary

The following is a summary table to show whether cross carrier scheduling is supported or not for each Msg in RACH procedure.
	Whether cross carrier scheduling is supported for each Msg in RACH.
	SCell with PDCCH
	SCell without PDCCH

	Msg0
Msg1
	Control signalling
Scheduled message
	Not support
	Support

	Msg2

PDCCH
PDSCH
	Control signalling
Scheduled message
	Not support
(either both on PCell or on SCell)
	Not support
(either both on PCell or on SCell)

	RAR in PDSCH

Temporary C-RNTI
Msg3 or Normal data
	Control signalling
Control signalling

Scheduled message
	Not support
(no new format of Msg2/RAR)
	Not support
(no new format of Msg2/RAR)

	Msg4

PDCCH

PDSCH/PUSCH
	Control signalling

Scheduled message
	Not Support
	Support


3. Conclusion
In this document, we discuss the detail of cross carrier scheduling on RACH procedure of SCell and have the following proposals.
Proposal 1a:  RACH procedure is performed on a SCell only when the SCell is configured with PDCCH.
(i.e. cross carrier scheduling is not applied to Msg0/1.)
Proposal 1b:  RACH procedure can be performed on a SCell without PDCCH and CIF value on PDCCH order is used to indicate on which SCell Msg1 is sent.
(i.e. cross carrier scheduling is applied to Msg0)
Proposal 2:  The PDCCH and PDSCH of Msg2 of RACH procedure on SCell should be received on the same Cell, either PCell or SCell 
(i.e. cross carrier scheduling is not applied to Msg2).

Proposal 3:  For Non-Contention based RACH, the transmission using RAR grant is sent on the same cell as (the PDSCH of) Msg2.
For Contention based RACH, Msg3 should be sent on the same cell as (the PDSCH) of Msg2. 
For adaptive re-transmission of Msg3, UE should monitor Temporary-C-RNTI on the same PDCCH of the Cell as RA-RNTI.
(i.e. cross carrier scheduling is not applied to Msg3.)
Proposal 4:  After sending Msg3, if UE detect the PDCCH with a new UL grant (of Msg4) on the scheduling cell of the SCell and the new UL grant is for the SCell on which preamble is sent, Contention Resolution is considered successfully completed. 
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