
3GPP TSG-RAN WG2 Meeting #74 
R2-112922
Barcelona, Spain, 9 – 13 May 2011
Agenda Item:
7.1.1
Source: 
ASUSTeK
Title:  
Issues of Random Access procedure on SCell
Document for:
Discussion and Decision
1. Introduction

Discussion for support of multiple TA in Carrier Aggregation is resumed in last RAN2 meeting. The agreement is that “RAN2 will work on RACH on SCell based solution”. Based on the LTE Rel-10 MAC specification [1], this contribution discusses several issues of a Random Access procedure on a SCell to see if the current behaviours need to be changed.
2. Discussion

2.1. When to initiate Random Access procedure on SCell

The first issue is that whether TA for a configured SCell is acquired before or after the SCell is activated. Based on the current behaviour quoted as below [1], neither UL-SCH transmission nor PDCCH monitor can be performed on or for a SCell if the SCell is deactivated.
	5.13
Activation/Deactivation of SCells 

[…]

-
if the SCell is deactivated:

-
not transmit SRS for the SCell;

-
not report CQI/PMI/RI for the SCell;

-
not transmit on UL-SCH for the SCell;

-
not monitor the PDCCH on the SCell;

-
not monitor the PDCCH for the SCell.


If current behaviours are kept, reception of Random Access Response and Contention Resolution and transmission of Msg3 can not be done for contention and non-contention based Random Access procedure on a SCell. So, the straightforward way is that TA for a SCell is acquired, i.e. Random Access procedure on the SCell is performed, after the SCell is activated and the current behaviour does not need to be changed. Besides, for the scenario of cross carrier scheduling, the Serving Cell which schedules the SCell should be activated.
Proposal 1. A Random Access procedure on a SCell can be performed only if the SCell is activated and in case of cross carrier scheduling, if the Serving Cell which schedules the SCell is also activated.
2.2. Where to transmit PDCCH order
Currently, one method to trigger a Random Access procedure on PCell is via a PDCCH order. This method should also be applied to trigger a Random Access procedure on a SCell. Then, the second issue is that which Serving Cell transmits the PDCCH order. Based on the current behaviour quoted as below [1], UE only receives PDCCH order on PCell.
	5.1.1
Random Access Procedure initialization

The Random Access procedure described in this subclause is initiated by a PDCCH order or by the MAC sublayer itself. If a UE receives a PDCCH transmission consistent with a PDCCH order [5] masked with its C-RNTI, it shall initiate a Random Access procedure. The PDCCH order or RRC optionally indicate ra-PreambleIndex and ra-PRACH-MaskIndex. Preamble transmission on PRACH and reception of a PDCCH order are only supported for PCell.


Regarding this issue, there are two alternatives:

Alternative 1:
Keep the current behaviour, i.e. a PDCCH order always transmits on PCell.

Alternative 2:
A PDCCH order triggering a Random Access procedure on a SCell is transmitted on a Serving Cell which schedules the SCell.
It seems that both alternatives are feasible. However, for alternative 1, cif-Presence for PCell must be always set to TRUE in multiple TA case to indicate a PDCCH order corresponding to which Serving Cell. Successful rate of PDCCH decoding on PCell is reduced if originally cross carrier scheduling is not needed. So, alternative 2 is slightly preferred.
Proposal 2. A PDCCH order triggering a Random Access procedure on a SCell is transmitted on a Serving Cell which schedules the SCell.
2.3. Where to identify Contention Resolution
If a contention based Random Access procedure on a SCell is supported, e.g. in case of exhausted dedicated Preamble, the issue is where to identify a PDCCH transmission as Contention Resolution of the Random Access procedure. Based on the current behaviour quoted as below [1], Contention Resolution is only indicated by PDCCH of PCell.
	5.1.5
Contention Resolution

Contention Resolution is based on either C-RNTI on PDCCH of the PCell or UE Contention Resolution Identity on DL-SCH.


To prevent misunderstanding, it is straightforward to restrict that Contention Resolution for a SCell should be indicated by PDCCH of the Serving Cell which schedules the SCell. And the Contention Resolution should be a PDCCH transmission for the SCell.
Proposal 3. Contention Resolution for a SCell is based on C-RNTI on PDCCH of the Serving Cell which schedules the SCell. And the Contention Resolution is a PDCCH transmission for the SCell.
2.4. Whether to deactivate SCell with Random Access procedure
The next issue is that whether a SCell with an ongoing Random Access procedure can be deactivated or not. Based on the current behaviour quoted as below [1], a SCell is implicitly deactivated if the associated sCellDeactivationTimer expires.

	5.13
Activation/Deactivation of SCells 

[…]

-
if the sCellDeactivationTimer associated with the activated SCell expires in this TTI:

-
deactivate the SCell;

-
stop the sCellDeactivationTimer associated with the SCell;

-
flush all HARQ buffers associated with the SCell.


Implicitly deactivate a SCell which is still performing Random Access procedure should be an undesired behaviour. If it happens, an Activation/Deactivation MAC control element needs to be retransmitted and a Random Access procedure on the SCell needs to be re-triggered. Delay for using the UL of the SCell is increased. So, implicit deactivation should be prevented.
Proposal 4. UE should not implicit deactivate a SCell with an ongoing Random Access procedure. The detailed implementation is FFS.
2.5. How to handle Random Access problem on SCell
The last issue is that what to do if Preamble transmission of a Random Access procedure on a SCell reaches maximum times. Based on the current behaviour quoted as below [1], a Random Access problem is indicated to RRC if Preamble transmission reaches maximum times. Then, UE would consider radio link failure and initiate a RRC connection re-establishment procedure [2].
	5.1.4
Random Access Response reception

[…]

If no Random Access Response is received within the RA Response window, or if none of all received Random Access Responses contains a Random Access Preamble identifier corresponding to the transmitted Random Access Preamble, the Random Access Response reception is considered not successful and the UE shall:

-
increment PREAMBLE_TRANSMISSION_COUNTER by 1;

-
If PREAMBLE_TRANSMISSION_COUNTER = preambleTransMax + 1:
-
indicate a Random Access problem to upper layers.


It has been agreed that detection of physical layer problems is not applied to SCells. The same principle can also be applied to the case of Random Access problem and connection re-establishment is not necessary because only the SCell has problem and UE still can communicate with eNB via PCell and other SCells.

Proposal 5. If Preamble transmission on a SCell reaches maximum times, a Random Access problem should not be indicated to RRC in order to prevent the initiation of a RRC connection re-establishment procedure.

Then, it should be decided how to handle the ongoing Random Access procedure on the SCell. Currently, the method of stopping a Random Access procedure is via MAC reset requested by RRC. Since the Random Access problem is not indicated to RRC, MAC would not be reset and the Random Access procedure would be endless. Because Preamble transmission already reaches maximum times, the Random Access procedure would be probably not successful even continue, e.g. due to poor radio condition of the SCell. So, UE should stop the Random Access procedure directly. And there is no need to trigger another Random Access procedure on another Serving Cell because the purpose is to acquire TA for the SCell. If needed, eNB may take further action, e.g. deactivate the SCell or re-trigger a Random Access procedure.
Proposal 6. A Random Access procedure on a SCell is stopped if Preamble transmission on the SCell reaches maximum times.

3. Conclusion

In this contribution, several issues of a Random Access procedure on a SCell are discussed and the following proposals are proposed.
Proposal 1. A Random Access procedure on a SCell can be performed only if the SCell is activated and in case of cross carrier scheduling, if the Serving Cell which schedules the SCell is also activated.

Proposal 2. A PDCCH order triggering a Random Access procedure on a SCell is transmitted on a Serving Cell which schedules the SCell.

Proposal 3. Contention Resolution for a SCell is based on C-RNTI on PDCCH of the Serving Cell which schedules the SCell. And the Contention Resolution is a PDCCH transmission for the SCell.
Proposal 4. UE should not implicit deactivate a SCell with an ongoing Random Access procedure. The detailed implementation is FFS.
Proposal 5. If Preamble transmission on a SCell reaches maximum times, a Random Access problem should not be indicated to RRC in order to prevent the initiation of a RRC connection re-establishment procedure.

Proposal 6. A Random Access procedure on a SCell is stopped if Preamble transmission on the SCell reaches maximum times.
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