3GPP TSG-RAN WG4 Meeting #61                                R4-115596
San Francisco , US, 14 - 18 Nov 2011
Agenda item:
    6.2.3
Source:

 ZTE
Title:             Multiple RACH procedures for Carrier Aggregation

Document for:
    Discussion
1
Background

RAN2 has agreed on introducing multiple timing advances (MTA) for Rel-11 WI “LTE Carrier Aggregation Enhancements” [1]. Then the concept of timing advance group (TA group) was developed in RAN2 for MTA. During RAN2#75bis an agreement for solutions on UL TA synchronization for SCell TA groups has been reached in the LS [2].
· Random access based solution, i.e. random access on SCell belonging to SCell TA group, is sufficient for supporting Multiple Timing Advance in Rel-11 CA enhancement WI.
The currently agreed method for synchronizing the UL of a SCell TA Group is the extension of the RACH procedure to SCells. While RACH procedure is already well investigated and established in previous releases, the extension to SCell will bring up new challenges and problems to be solved, however, it is clear that RRM requirements need to be changed for supporting multiple RACHs. In this paper, we provide an initial discussion on the impact of multiple RACHs on TS 36.133. 
2
Discussions

The Random Access requirements for a legacy UE are defined in Section 7 of [1]. Up to Rel-10, only PCell Random Access (RA) is supported. According to [1], the introduction of random access is performed as followed.
	6.2.1
Introduction

The random access procedure is used when establishing the layer 1 communication between the UE and E-UTRAN. The random access is specified in section 6 of TS 36.213[3] and the control of the RACH transmission is specified in section 5.1 of TS 36.321[17]. 


While in Rel-11 multiple TA groups may be configured for a UE supporting carrier aggregation. The method for synchronizing UL timing with multiple TA to extend the RACH procedure to SCells has been agreed. It should be noted that the effects caused by applying the SCell RACH transmission need to be evaluated by RAN4. According to RAN2 decision，the Scell RACH method is triggered by the eNB via the PDCCH, so it seems impossible for the Scell RACH transmission to occur in parallel with the Pcell PUSCH, PUCCH, SR or RACH transmission, however, the control of the RACH transmission should be more complicated. Such as an agreement that “UE will take TAT on SCell expire if the TAT on PCell expire”, which means the prioritization of Random Access between PCell and SCell deserves more discussion. By [3], it is left up to UE implementation which ordered or UE initiated RA to prioritize. Thus, it is expected the current RA introduction defined in Rel-10 shall be reviewed.

Proposal 1: RAN4 should clarify that UE has the capability to prioritize RACH procedures on Pcell and Scell in its specification, which means only one RACH procedure could occur inside UE at a time. Meanwhile RAN4 shall keep on taking the detail UE behaviour of prioritizing into account for the future work in RRM if it has any impact on UE performance specially for the Radom Access on Scell. 
Though the UE initiate the prioritization for Random Access between PCell and SCell, the UE still need to handle the case that collision of multiple RACHS. Considering the collision of RA between PCell and SCell has the following possibility:
· UE is triggered to initiate RA procedure via PCell when UE receives PDCCH order for SCell at the same time
Scell is used when the pcell is not able to provide enough throughput. Thus, if RA on pcell is not completed, what a benefit could be to prioritize the Scell. Instead,if we prioritize the Scell,it will take extra delay of time and power consumption .eg.assume that the RA on Scell is completed and then start the RA on the Pcell,after the two processes are all completed ,the Scell may be not needed at all if the UL buffer is empty.Then UE need to deactivate the Scell which means UE may need to handle more with the process.So we propose RA on pcell should be prioritized in the first two cases.
In the third case,we can make an eclectic choice to allow RA on scell to be continued for the current process for only one time,no matter the process could be successful or not ,the RA on pcell will be initiated.Then ,if the RA on scell is not successfully completed and the RA is still needed,initiate it.This method would not cause much more time dely and also has a better time and power utilization because we give a chance for UE to complete the RA .
Through the above analysis, it is clear that the UE shall have the capacity to handle the RACH collision between PCell and SCell. UE shall make the prioritization among PDCCH-ordered RA on SCell and UE initiated RA on PCell. 
 Proposal 2: For the current requirement of Random Access, there only defined the control of the RACH transmission, since the collision of Random Access between PCell and SCell may occur, the requirement  should enhance by adding that “The UE shall have the capacity to handle the RACH collision between PCell and SCell” .
3
Conclusion

In this contribution, we discussed the random access requirements for UE configured with multiple TA groups using random access based solution. It was proposed that

Proposal 1: RAN4 should clarify that UE has the capability to prioritize RACH procedures on Pcell and Scell in its specification, which means only one RACH procedure could occur inside UE at a time. Meanwhile RAN4 shall keep on taking the detail UE behaviour of prioritizing into account if it has any impact on UE performance specially for the Radom Access on Scell. 

Proposal 2: For the current requirement of Random Access, there only defined the control of the RACH transmission, since the collision of Random Access between PCell and SCell may occur, the requirement  should enhance by adding that “The UE shall have the capacity to handle the RACH collision between PCell and SCell” .
Corresponding changes for the TS 36.133 is included in the Appendix.
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RRC Connection Mobility Control

6.2
Random Access

6.2.1
Introduction

The random access procedure is used when establishing the layer 1 communication between the UE and E-UTRAN. The random access is specified in section 6 of TS 36.213[3] and the control and the prioritize of the RACH transmission is specified in section 5.1 of TS 36.321[17]. 

6.2.2
Requirements

The UE shall have capability to calculate PRACH transmission power according to the PRACH power formula defined in TS 36.213[3] and apply this power level at the first preamble or additional preambles. The absolute power applied to the first preamble shall have an accuracy as specified in table 6.3.5.1.1-1 of TS 36.101[5]. The relative power applied to additional preambles shall have an accuracy as specified in table 6.3.5.2.1-1 of 36.101[5]. 

The UE shall indicate a Random Access problem to upper layers if the maximum number of preamble transmission counter has been reached.
The UE shall have the capability to handle the collision of Random Access between Pcell and Scell,

6.2.2.1
Contention based random access

6.2.2.1.1
Correct behaviour when receiving Random Access Response reception

The UE may stop monitoring for Random Access Response(s) and shall transmit the msg3 if the Random Access Response contains a Random Access Preamble identifier corresponding to the transmitted Random Access Preamble.

The UE shall re-select a preamble and transmit with the calculated PRACH transmission power when the backoff time expires if all received Random Access Responses contain Random Access Preamble identifiers that do not match the transmitted Random Access Preamble.

6.2.2.1.2
Correct behaviour when not receiving Random Access Response reception
The UE shall re-select a preamble and transmit with the calculated PRACH transmission power when the backoff time expires if no Random Access Response is received within the RA Response window defined in clause 5.1.4 TS 36.321.
6.2.2.1.3
Correct behaviour when receiving a NACK on msg3
The UE shall re-transmit the msg3 upon the reception of a NACK on msg3.

6.2.2.1.4
Void

6.2.2.1.5
Correct behaviour when receiving a message over Temporary C-RNTI
The UE shall send ACK if the Contention Resolution is successful.

The UE shall re-select a preamble and transmit with the calculated PRACH transmission power when the backoff time expires unless the received message includes a UE Contention Resolution Identity MAC control element and the UE Contention Resolution Identity included in the MAC control element matches the CCCH SDU transmitted in the uplink message.

6.2.2.1.6
Correct behaviour when contention Resolution timer expires
The UE shall re-select a preamble and transmit with the calculated PRACH transmission power when the backoff time expires if the Contention Resolution Timer expires.

6.2.2.2
Non-Contention based random access

6.2.2.2.1
Correct behaviour when receiving Random Access Response

The UE may stop monitoring for Random Access Response(s) if the Random Access Response contains a Random Access Preamble identifier corresponding to the transmitted Random Access Preamble.

The UE shall re-transmit the preamble with the calculated PRACH transmission power if all received Random Access Responses contain Random Access Preamble identifiers that do not match the transmitted Random Access Preamble.
6.2.2.2.2
Correct behaviour when not receiving Random Access Response

The UE shall re-transmit the preamble with the calculated PRACH transmission power.
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