3GPP TSG-RAN WG2 Meeting #75
R2- 113787
Athens, Greece, Aug 22nd – 26th, 2011
Agenda item:

7.1.1.2
Source:
ZTE
Title:
RACH trigger for MTA
Document for:

Discussion and Decision
1 Introduction
At RAN2#74 the following agreements were reached about the RACH procedure for Multiple TA:
	Agreements:

1) Only network triggers RACH on Scell for (initial) time alignment purposes

-  
FFS for UL data arrival case, i.e. could UL data arrival ever trigger RACH on Scell ?
2) We will support network trigger for RACH on Scell by PDCCH order

- 
FFS whether also additional mechanisms for network order for RACH on Scell will be introduced


This document discusses the two FFSs above, i.e. the possible RACH triggers for Multiple TA, as well as the other FFS on the support of multiple simultaneous RACH from one UE. 
	Agreements: 

4: 
RACH for positioning is out of the scope of the CA rel-11 discussions. 

7: 
For PDCCH order trigger, nNon-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.


2 Discussion
2.1 Triggers for RACH on Scell
In Rel-10, six events can trigger RACH on Pcell:

1) Initial access from RRC_IDLE;

2) RRC Connection Re-establishment procedure;

3) Handover;

4) DL data arrival during RRC_CONNECTED requiring random access procedure;

5) UL data arrival during RRC_CONNECTED requiring random access procedure;

6) For positioning purpose during RRC_CONNECTED requiring random access procedure;
All of the above six events can also trigger RACH on Pcell in Rel-11. For RACH on Scell, events 1) and 2) are not applicable because no Scell is defined in these cases. And it has already been agreed that event 6) is out of the scope of Rel-11 CA discussions. Therefore only events 3), 4) and 5) are applicable. 
Regarding events 3) and 4), it has already been agreed that they could trigger RACH on SCell. In these cases the network will control the RACH on Scell, because both events are controlled by network. Only for event 5) it could be up to the UE to trigger the RACH on SCell. However, in case of UL data arrival, the UE already has a number of options, depending on the synchronous state of the Pcell, the SR resource in PUCCH and the UL grant in the Pcell, as shown in table 2-1. 
Table 2-1

	
	Is the Pcell in sync?
	Is a SR resource available?
	Is there an UL grant in the Pcell?
	What can the UE do in case of UL data arrival?

	Case1
	YES
	YES
	YES
	Send BSR

	Case2
	YES
	YES
	NO
	Send SR

	Case3
	YES
	NO
	YES
	Send BSR

	Case4
	YES
	NO
	NO
	RACH on Pcell

	Case5
	NO
	NO
	NO
	RACH on Pcell


The table shows that in case of UL data arrival the UE can always rely on Rel-10 behaviour and send BSR, SR or initiate a RACH procedure on the Pcell, so that there is no real need to trigger RACH on the SCell. It could be argued that RACH on the SCell could be used to potentially increase the UL throughput, but this is questionable, and in any case this approach would not be nice from a modelling of view (we would prefer to leave the scheduling decision always under the control of the eNB).
Proposal 1: RACH shall not be triggered on the SCell for the UL data arrival case.
2.2 Network mechanisms to trigger RACH on Scell
Based on the analysis in section 2.1 and on the agreements in the last meeting, only the network can trigger RACH on Scell for (initial) time alignment purposes. And RACH initiation by PDCCH order is only supported after Scell activation. The procedure is shown in figure 2.2a, where it is assumed that no additional mechanisms are introduced. After SCell activation in the subframe n, the PDCCH order can be sent at subframe n+8, while the UE can send a preamble at subframe n+8+6 at the earliest. An alternative procedure is shown in figure 2.2b, where the PDCCH order is combined with an active MAC CE (assuming that an extended active MAC CE or a new MAC CE is introduced). This allows the UE to start the RACH procedure at subframe n+8. Comparing the two alternatives it can be noticed that by introducing an additional mechanism only 6ms can be saved, at the cost of a significant specification change. Furthermore this approach would introduce two different options to perform the same task (trigger RACH on Scell). It is then proposed not to introduce additional mechanisms to allow the network to trigger the UE to start RACH on Scell. 
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Figure 2.2
Proposal 2: No additional mechanisms shall be defined to trigger RACH on Scell.
2.3 Simultaneous RACH procedures
The benefit of simultaneous RACH procedures is to reduce the latency of throughput recovery. There are two possible different cases of multiple simultaneous RACH procedures from one UE. One is the case of simultaneous RACH procedures on the Pcell and the Scell, the other is the case of simultaneous RACH procedures on different Scells. 
This document discusses whether these two cases can be supported considering the working assumptions so far.
The first case could happen if both the Pcell and the Scell are out of synchronization. Considering that the deactivation timer is much shorter than the TA timer, in most cases the deactivation timer will have already expired when TAT expires. Therefore a Scell will most probably be in deactivated state when its UL is out of synchronization, and it will have to be re-activated before RACH can be triggered on such Scell. When both the Pcell and the Scell are out of synchronization, the eNB will have to re-synchronize the Pcell first and only send an active MAC CE to activate the Scell after the Pcell is in-sync. And only after this a RACH procedure can be triggered on the Scell.
Another case could be when RACH on Pcell is triggered to send BSR, when Pcell is synchronized (case 4 in Table 2.1). In this case an active MAC CE can be received when RACH on Pcell is ongoing. But for UL data arrival, it is not necessary to trigger RACH on Scell because BSR would be sent in Pcell (as also discussed in Section 2.1). For DL data arrival, it would not trigger RACH on Scell because DL data can be received when the Scell is activated and not-in-sync. So in any case it seems not necessary to allow RACH on Scell simultaneously with RACH on Pcell.

Proposal 3: It is not necessary to initiate simultaneous RACH procedures on Pcell and Scell.
The second case could happen if multiple Scells are out of synchronization. In this case ACK/NACKs for the RACH can be sent by the Pcell (assuming that the PCell is in synchronisation state, since an eNB will recover the PCell before any Scells) and simultaneous RACH procedures seem possible. 
Proposal 4: It shall be possible to initiate simultaneous RACH procedures on multiple Scells. 
3 Conclusion
According to the analysis above, we propose that:
Proposal 1: RACH shall not be triggered on the SCell for the UL data arrival case.
Proposal 2: No additional mechanisms shall be defined to trigger RACH on Scell.
Proposal 3: It is not necessary to initiate simultaneous RACH procedures on Pcell and Scell.
Proposal 4: It shall be possible to initiate simultaneous RACH procedures on multiple Scells.
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