3GPP TSG-RAN WG2 Meeting #75
R2- 113785
Athens, Greece, Aug 22nd – 26th, 2011
Agenda item:      7.1.1.2
Source:
ZTE
Title:
RACH procedure for MTA
Document for:     Discussion and Decision
1
Introduction 
In the notes of RAN2 74 meeting, part of the agreements on RACH for MTA in CA is copied as follows.


This paper tries to provide more details on the RACH procedure design.  We discuss RACH for MTA with and w/o contention process separately. Specifically, the issues to support for cross carrier scheduling of RACH or not and the location of PDCCH/PDSCH for message 2 (MSG 2) are tackled.
2
Discussion
2.1 Contention-free RACH in MTA
Basically, two options for contention-free RACH in MTA can be found depending on the location of PDCCH. Option one is to transmit PDCCH on the concerning SCell and option 2 is characterized by transmitting PDCCH on the cell which is different from the concerning SCell. 
In option 1, MSG2’s PDCCH is on the concerning cell. In addition, the PDSCH is transmitted together on the concerning Scell. The potential impact of option 1 is the adding of a common search space on SCell where UE should determine the PDSCH resource for MSG2 transmission. But, based on the discussion in [2], the adding of the common search space and the related increasing blind decoding on SCell is not a problem. 
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Figure 1. RACH process for contention-free scenario in option 1
Proposal 1: In contention-free RACH for MTA, MSG2’s PDCCH and PDSCH can be transmitted together in the concerning Scell.  
In option 2, the PDCCH is on the cell other than the concerning SCell. 
In details, option2 can be further divided into option 2a and option 2b according to the PDSCH location. In option 2a, the PDSCH of MSG 2 is transmitted on the same cell where the PDCCH stands.  In option 2b, cross-carrier scheduling is used, which means the PDSCH is transmitted on the concerning SCell and the PDCCH is transmitted on the scheduling cell.

For option 2a, in theory, the other cells should include Pcell or an activated SCell which is different from the concerning Scell. However, if the other SCell is also a SCell, the adding of common search space should be addressed as that in option 1. Accordingly, we do not quite see the need to transmit PDCCH and PDSCH on one SCell other than the concerning SCell. And it is suggested in option 2a PDSCH and PDCCH are only transmitted on PCell, as shown in Figure 2.
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Figure 2. RACH process for contention-free scenario in option 2a
Furthermore, when simultaneous RACH procedures from two UEs happens in PCell and the concerning SCell, there may be an issue that different MSG 2 for RACH in the two cells should be distinguished when their RAR windows overlaps. 
Specifically, if two UEs in the PCell and concerning Scell run RACH at the same time, the potential ambiguity issue will appear when the two UEs use the same preamble in the same PRACH opportunity.  That is, there is a RA-RNTI collision from the masks of the two MSG2. Accordingly, the UE does not know the MSG 2 received in the overlapping RAR window is for the PCell RACH or for the concerning SCell RACH. A simple way to address the issue is to use the UE’s C-RNTI instead of T-C-RNTI in the PCell RACH procedure. Although other approaches can also be studied such as to use different time-frequency configuration to distinguish RACH in PCell from SCell, we prefer the simple way since it brings little restriction for the network configuration.
Proposal 2: In contention-free RACH for MTA, PDCCH and PDSCH can be transmitted on the PCell. However, it should be ensured that MSG 2 for the concerning SCell RACH can be distinguished from that for the PCell RACH.
As a contrast, in option 2b, under the assumption that there is cross-carrier scheduling, the PDCCH for MSG2’s may be sent on scheduling cell and linked to the resource for MSG2 on the Scell by a Carrier Indication Field (CIF). The CIF can distinguish the PDCCH for the MSG 2 on concerning SCell from PDCCH for MSG 2 on the Scheduling Cell.

[image: image3.emf]Scheduling Cell Concerning Scell

Time

UE

MSG0

MSG1

PDSCH for  MSG2

PDCCH for MSG2


Figure 3. RACH process for contention-free scenario in option 2b
However, whether or not cross-carrier scheduling is valid for MTA needs further discussion. In addition, even if it is valid, the current DCI formats do not have a CIF when CRC is scrambled by RA-RNTI, RAN2 has to wait for the progress in RAN1 before adopting of CIF in RACH procedure. Therefore, option 2b is not of high priority in RAN2.
Proposal 3: In contention-free RACH for MTA, a cross-carrier scheduled MSG2 is not of high priority since the scenario of cross-carrier scheduling in MTA should be determined valid or not first.
Table 1. MSG 2’s  PDCCH/PDSCH location options for contention-free MTA RACH

	Items
	Location of PDCCH
	Location of PDSCH
	Cross Scheduling ?

	Option 1
	Concerning SCell
	Concerning SCell
	No 

	Option 2
	PCell
	PCell
	No(Option 2a)

	
	Scheduling Cell
	Concerning SCell
	Yes(option 2b)


A summary for MSG 2’s PDCCH/PDSCH location options is shown in table 1. Currently we prefer option 1 since it has the least impact to the current specification and is in accordance with the RACH in contention-based scenario, which is illustrated in 2.2.
2.2 Contention-based RACH in MTA
In the previous discussion, some arguments were noticed that the contention based RACH was useful in some cases (handover or no dedicated preamble is available). Therefore it seems hard to exclude contention-based RACH currently. 
2.2.1 The location of PDCCH for message 2

In the contention-based scenario, if cross-carrier scheduling is used, after receiving one UE’s preamble (MSG 1), the eNB has no idea about the scheduling cell of the UE. Accordingly, the eNB may have to transmit the random access response, RAR (MSG 2), in the PCell and all activated SCells to ensure the UE to receive the PDCCH for MSG 2. For instance, there are three cells (cell 1, 2, 3) and two UEs (UE1, UE2). UE1 in cell 3 is cross-carrier scheduled by cell 1, and UE2 in cell 3 is cross-carrier scheduled by cell 2.  When the eNB in cell 3 receives a RA preamble, it does not know it is from UE 1 or UE 2, and therefore the PDCCH for cross-carrier scheduling has to be transmitted in all the possible scheduling cells (cell 1 and cell 2). 
In addition, it is not proper to transmit PDCCH for MSG2 on Pcell when there is no cross scheduling. The main concern there is that the common search space on PCell is limited and the UE number may be quite large for the contention-based RACH. Accordingly, the PDCCH for MSG2 on the PCell may be delayed a lot.
A simple approach to tackle the issue is to define PDCCH and PDSCH for MSG2 only on the concerning SCell in contention-based RACH. Shown in Figure 5, the MSG 2 is then scheduled and transmitted only on the SCell where the preamble is transmitted. Consequently, the L2/L3 message and contention resolution message, MSG 3 and MSG4, may also be transmitted in the concerning SCell. 
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Figure 4. RACH process example for contention-based scenario
Proposal 4: In contention-based RACH for MTA, PDCCH and PDSCH of MSG 2 should only be transmitted on the concerning SCell.
In addition, it is possible to transmit MSG 3 and MSG4 on the scheduling cell since at that time the eNB is able to tell the scheduling cell by checking the UE’s identifier in MSG3. But we prefer the original RACH procedure goes on and the protocol change is minimized.
2.2.2  Impacts of contention-based RACH for MTA
Impact 1:
As indicated in [1], it is agreed that SCell RACH for MTA happens after SCell activation. Therefore, downlink transmissions may exist in the SCell before RACH happens. Accordingly, a C-RNTI may be already assigned to the UE before RACH. For PDCCH order initiated RACH, if the PDCCH for DL transmission is received after MSG3 is sent, according to the current description in [3], since the PDCCH is addressed to the C-RNTI, the UE may falsely consider the contention resolution successful. 
The related text in [2] is copied as follows.
“if the Random Access procedure was initiated by a PDCCH order and the PDCCH transmission is addressed to the C-RNTI: 

-
consider this Contention Resolution successful;”

One simple way is to define the contention resolution is successful when a PDCCH is received without any DL scheduling addressed to the C-RNTI. Details of the solutions are FFS.
Impact 2:

Another potential impact to schedule MSG 2 on the concerning SCell is the adding of common search space where UE could determine the PDSCH resource of MSG2 transmission, which is addressed in [2].
Proposal 5: When contention-based RACH is considered for MTA, the UE’s potential misunderstanding to the contention resolution success should be eliminated. 

3
Conclusion 
In a summary,  we slightly prefer include contention-based scenario in RACH for MTA since there are some real scenarios such as the dedicated preamble is run out or we want to accelerate HO procedure. Therefore, we have following proposals:
Proposal 1: In contention-free RACH for MTA, MSG2’s PDCCH and PDSCH can be transmitted together in the concerning SCell.  

Proposal 2: In contention-free RACH for MTA, PDCCH and PDSCH can be transmitted on the PCell. However, it should be ensured that MSG 2 for the concerning SCell RACH can be distinguished from that for the PCell RACH.
Proposal 3: In contention-free RACH for MTA, a cross-carrier scheduled MSG2 is not of high priority since the scenario of cross-carrier scheduling in MTA should be determined valid or not first.
Proposal 4: In contention-based RACH for MTA, PDCCH and PDSCH of MSG 2 should only be transmitted on the concerning SCell.

Proposal 5: When contention-based RACH is considered for MTA, the UE’s potential misunderstanding to the contention resolution success should be eliminated. 
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