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Discussion/Decision 
1 Introduction
In the last RAN2 meeting, the agreements of Scell RACH procedure are as follows:
· For PDCCH order trigger, non-contention RACH will be supported for Scell. 

       - FFS if contention based RACH access will /will not be supported.

· 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.

· FFS whether there is no simultaneous PRACH sequence transmission.

The simultaneous PRACH sequence transmission is relevant to RF performance and should be discussed by RAN4. In this document, we discuss the FFS parts of Scell RACH procedure.

2 Discussion
The Need of Contention-based RACH Transmission over SCell
Both non-contention-based and contention-based RACH transmission mechanisms are supported in current LTE specification. In last meeting, non-contention based RACH was agreed for Scell RACH. And, there were some discussions for contention-based RACH transmission over Scell. For contention-based RACH transmission, one of the main arguments is that it is applied for handover procedure. To our understanding, the reason why HO procedure may initiate contention-based RACH is that eNB may lack of dedicated preambles sometimes. To our understanding, it is a kind of backup solution. In normal cases, non-contention-based RACH is applied for handover. Contention-based RACH is applied only when code depletion occurs.

For the Scell RACH, it’s for adjusting the timing of Scell. Basic UL transmission can always be sustained when Scell UL is temporarily unavailable.  Of course, if the UE needs large UL bandwidth, the temporary transmission suspension may degrade service QoS. Another possible drawback of contention-based Scell RACH is that contention resolution is needed for Scell, which may make Scell RACH complicated. So, we think it is unnecessary to have contention-based RACH over Scell if QoS degradation is not a major concern.
Proposal 1: It is unnecessary to have contention-based mechanism for Scell RACH.
If the contention-based Scell RACH transmission is needed for Rel-11, we think there might be some specification impacts. For non-contention-based RACH transmission, the RACH preamble code is assigned by eNB. Contrary, for contention-based RACH transmission, the preamble code is selected by UE itself and the code partition information is provided in SIB2. In Rel-10 CA, it is agreed that UE does not read the system information of Scell. And, the PRACH configuration information is not included in Scell configuration. To enable contention-based RACH transmission, the possible solution could be: 
· Option-1: the code partition is the same among CCs.

· Option-2: The code partition of Scell is provided in dedicated signaling during Scell configuration (e.g., RRCConnectionReconfiguration).
· Option 3: UE gets the code partition information via SIB reading.

For option-1, there is no specification change but it would restrict the resource configuration. For option-2, additional parameters are added in RRC configuration message. For option-3, it’s a new UE behavior because UE does not read Scell SIB in Rel-10.

Proposal 2: If contention-based Scell RACH is introduced in Rel-11, it is suggested to discuss how to provide code partition information of Scell.

PDCCH/PDSCH location of Msg2

After sending Msg 1 (i.e., RACH preamble code) onto a specific Scell, UE waits for Msg 2 (i.e., PDCCH/PDSCH for RAR). Two considered methods for the location of PDCCH and PDSCH are: “Transmission over Pcell” (Solution -1) and “Transmission over the concerned Scell” (Solution -2). In this subsection, we discuss the pros/cons and possible specification change of the two option2.
Solution -1: Transmission over Pcell

The Rel-10 principle for detecting RAR can be applied. That is, UE only searches for the corresponding PDCCH via RA-RNTI in the common search space of Pcell. However, there could be code confusion problem if a RACH preamble code is simultaneously used in more than one CC. For example, UE1 in Pcell and UE2 in Scell transmit the same PRACH code by using the same PRACH resource.  Since RA-RNTI is a function of PRACH resource (i.e., RA-RNTI= 1 + t_id+10*f_id), the two UE would have the same RA-RNTI. Although eNB can effectively decode the two preamble codes in different CC, it would have problem to compose RAR content. A mechanism is needed to separate the two PRACH attempts. We think possible solutions could be:
· Solution 1-1: PDCCH corresponding to a Scell RACH response is transmitted in UE specific search space
· Solution 1-2: Code partition between CCs.
For Solution 1-1, the rationale is that UE already has a C-RNTI when performing Scell RACH. If the PDCCH of the Scell RAR is transmitted in the dedicated search space, the code confusion problem would be resolved by UE-specific C-RNTI. For Solution 1-2, eNB carefully assign preamble code sequence for all the UEs. If a code is not used simultaneously by more than one UE in all the CCs, the code confusion problem does not happen. However, the assumption here is that only non-contention-based Scell RACH is applied.
Solution 2: Transmission over the concerned Scell

There is no code confusion in this solution, obviously. However, UE has to read the common search space of Scell. This is a new UE behavior so the relevant RAN1 specification change is needed. And, there would be UE implementation impact as well.
Solution 1-2 seem to have minimal specification impact, but  code depletion issue may happen when more Scells are introduced later. As for Solution 1-1 and Solution 2, there would be RAN1 impact. It suggested RAN2 to have some discussions on the details of the two solutions. If the preferred solution may impact the RAN1 specification, we can send a LS to consult RAN1’s opinions.
Proposal 3: It is suggested RAN2 to discuss “transmission ove Pcell” and “transmission over Scell” solutions. If Solution 1-1 or 2-1 is preferable, RAN2 should send LS to RAN to consult their opinions.
Content of Msg2

Another issue to discuss is the content of Msg2 if Solution 1-1 is preferred. In normal RACH procedure, the content of Msg2 is RAR. However, in Scell RACH procedure,  no contention resolution is needed if only non-contention-based mechanism is applied. In addition to RAR, TA command MAC CE is another way to convey the TA information to UE. We think it may be possible that TA command MAC CE can be used as Msg2. Note that UE already has C-RNTI when sending Scell RACH.

As shown in Fig 1, after sending PRACH code sequence over Scell, UE waits for TA command. The possible benefits of this alternative are:
· RAR is only applied in Pcell. The code confusion problem can be avoided.
· PDCCH indicating RAR is not transmitted in the UE specific search space (note that the DCI formats of RAR and MIMO configuration are the same). 

· No RACH resolution timer is needed for Scell.


[image: image1.wmf]UE

eNB

RA Preamble

 assignment

0

Random Access Preamble

1

TA command

2


Figure 1: An alternative of Scell RACH

Proposal 4: It is suggested RAN2 to discuss the content of Msg2 of Scell RACH: RAR or TA command.
3 Conclusion
Proposal 1: It is unnecessary to have contention-based mechanism for Scell RACH.
Proposal 2: If contention-based Scell RACH is introduced in Rel-11, it is suggested to discuss how to provide code partition information of Scell.
Proposal 3: It is suggested RAN2 to discuss “transmission ove Pcell” and “transmission over Scell” solution. If Solution 1-1 or 1-2 is preferable, RAN2 should send LS to RAN to consult their opinions..
Proposal 4: It is suggested RAN2 to discuss the content of Msg2 of Scell RACH: RAR or TA command.
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