TSG-RAN WG2#75     


 





R2-114322
22 – 26 August, 2011 
Athens, Greece
Title:
Non-contention based RACH for SCell
Source: 

Alcatel-Lucent, Alcatel-Lucent Shanghai Bell
Agenda Item:
7.1.1.2
Document for:
Discussion
1. Introduction

In the last RAN 2 meeting, the agreements for the non-contention based RACH is that:
7: 
For PDCCH order trigger, non-contention RACH will be supported for Scell. 


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

9: 
FFS whether there is no simultaneous PRACH sequence transmission.

In this contribution, the RACH on SCell is further analysed for the non-contention RACH case and proposals are made.
2. Discussion
2.1 Location of RAR

It has been agreed in the last meeting that RACH on SCell is initiated via the PDCCH order for TA purpose and the PDCCH order will be sent on the scheduling cell in which the UE monitors the PDCCH for the SCell of concern. If the scheduling cell is also the SCell of concern, CIF will not be configured on the PDCCH format for the PDCCH order and the UE will monitor the PDCCH of its own DL SCell. If the scheduling cell is either PCell or another SCell, CIF will be configured on the PDCCH format for the PDCCH order in the DL PCell or DL SCell and will be used by the UE to know which PCell/SCells to initiate the preamble transmission. As for the preamble transmission, it has to be done in the SCell itself so that the eNB can derive the TA for the SCell or the SCell group. 

Then there is the FFS on where the PDCCH/PDSCH location of Random Access Response (RAR) for the non-contention based PRACH. Since the SCell may be configured with cross-carrier scheduling CIF, it is one option that UE monitors only the PDCCH of the scheduling cell for RAR of the SCell. Currently also, in Rel-10, since PRACH can only be on the PCell, the UE can continue to monitor the PCell PDCCH for RAR for the SCell. Therefore for SCell, in Rel-11, there are the following possibilities for sending RAR related to SCell:
Possibilities#1: RA-RNTI is sent on the PCell and RAR for SCell is sent on the PCell.
Possibilities#2: RA-RNTI is sent on the scheduled cell and RAR for SCell is sent on the scheduled SCell

Possibilities#3: RA-RNTI is sent on the scheduled cell and RAR for SCell is sent on the SCell of concern
Possibilities#4: RA-RNTI is sent on the SCell where the preamble transmission occur and RAR for SCell is sent on the SCell of concern
On Possibilities#1, the RA-RNTI which is based on the frequency and time resource indices of the preamble transmission may not be unique to the UE of the PCell because:

· If parallel PRACH on the PCell group and SCell group is possible (e.g. UE initiated RACH on SCell is supported), the UE may perform PRACH on its configured PCell and SCells and the same preamble physical resource is used in the PCell and the SCells.

· Another UE may use the same preamble physical resource on the PCell that are used by the UE in its SCell.
Hence more than 1 UE or 1 serving cell which has performed preamble transmission may decode successfully the RA-RNTI PDCCH on the PCell and attempt to look for the RAR in the indicated resource blocks of the PCell PDSCH. With the current RAR format, it is just based on the preamble ID which is not unique if the same dedicated preamble is used across different aggregate-able cell. Hence there are the following ways to make this possibility work for cross cell referencing case:
Option A: Extend RAR to include a cell specific id which indicates the cell the RAR is intended

Option B: Dedicated preamble is assigned uniquely across aggregate-able cells with an eNB

Option C: Extend RA-RNTI formula to include a cell specific id.

Option B has no impact to the specification but may result in dedicated preamble running out more frequently which may impact handover performance. Option A and C, will have more impact to the specification. 
On Possibilities#2, RA-RNTI is again not unique to UE within the scheduled cell as it is also used to cross schedule another cell. Other than the options in Possibilities#1 the following option is also possible:

Option D: A cell specific CIF is needed to be included in the PDCCH format used by RA-RNTI. A Rel-10 CIF which is UE specific is not sufficient for this case.

In Option D, the cell specific id needs to be in the PDCCH format for the Common Search Space. There are 2 ways of including cell specific CIF:

· Increase the message size of Format1A use by RA-RNTI or 

· Introduce a new PDCCH format. 

Both of these options have RAN 1 impact and thus will have to be decided by RAN 1 if this kind of ‘cross-carrier scheduling’ is supported for PRACH on SCell. One thing to note is that Format1A is used as a baseline format for any reconfiguration failure to the UE and adding cell specific id which is reconfigurable may be undesirable.

Possibilities#3 has similar issues as Possibilities#2. However, if Option A is selected, there is a further issue that UE with the same RA-RNTI and PRACHing on the scheduled cell may not find RAR on the PDSCH indicated by the PDCCH.
On Possibilities#4, the Rel-8/9/10 RACH on PCell is just extended to SCell. When the UE receives PDCCH order for the SCell, the UE will start to decode the common search space of the SCell for the RA-RNTI after preamble is transmitted. Currently, the UE only decodes the common search space of the PCell and hence RAN 1 needs to extend the decoding of common search space to SCell. After decoding successfully the RA-RNTI PDCCH, it will decode the RAR on the PDSCH of the SCell.   
Hence Possibilities#1-#3 all have some impact on RAN 2 and/or RAN 1 specification if Option A, C or D is adopted. Furthermore, Possibilities#3 may have issue with backward compatibility if it is expected that legacy UE finds RAR if its RA-RNTI is decoded on the PDCCH. Even though there is no specification impact for Option B, it may reduce the available dedicated preamble space for handover.  Possibilities#4 has only a small RAN 1 impact requiring UE to decode common search space for SCell. Hence it is proposed that Possibilities#4 is adopted for non-contention based RACH. Furthermore this is the only possible option if contention based RACH also needs to be supported for SCell [1].
Proposal: For non-contention based RACH, RA-RNTI and RAR is sent on the SCell where the preamble transmission occurs.
3. Conclusion

It is requested that RAN2 discusses the following proposal:
Proposal: For non-contention based RACH, RA-RNTI and RAR is sent on the SCell where the preamble transmission occurs.
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