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Discussion and Decision
1
Introduction
In WG2 #75, several agreements on RACH based solution were made, e.g. no parallel RACH will be supported, UE will not trigger RACH itself on SCell in case of UL data arrival. But there were still some issues left open, i.e. Msg2 PDCCH/PDSCH location, UE behaviour upon the RACH failure on SCell, and also the possible simultaneous transmission of PRACH on SCell and PUCCH/PUSCH/SRS on PCell. In this paper, we discussed each open issue and gave our view on them. 
2
PDCCH/PDSCH Position of Msg2
2.1

Supporting of PDCCH on SCell in HetNet case
In WG2 #75 meeting, it was left open that “would it be possible to have no Scell in a TA group with reliable PDCCH, and still have reliable power”, which is mainly refer to the cross carrier scheduling in HetNet case. 

In HetNet case, the pico cell (or RRH) will also in the coverage of the macro cell. And because the pico cell (or RRH) will use the same frequency as the macro cell, there could be some interference from the macro cell. The interference for PDSCH could be alleviated or eliminated by scheduling but the interference for PDCCH could not be avoided. In Rel-10, cross carrier scheduling is developed mainly to solve the PDCCH interference problem in HetNet. 
The current problem is do we assume no PDCCH at all on the SCell which is the pico cell (or RRH) deployed in HetNet case. We think the first issue need to be confirmed is that do we still keep the same assumption as Rel-10, i.e. all the aggregated cells are backward compatible. If all the aggregated cells are backward compatible CC, the PDCCH will “have to” be supported on it even it in HetNet case because some PDCCH address to common RNTI, e.g. SI-RNTI, P-RNTI will be anyway needed for some Rel-8 UE to access. But if we assume some new type of carrier applied, e.g. extension carrier, there could be a PDCCH-less carrier which could still be used for DL data transmission. 
Proposal #1: We should first confirm if only extension carrier will be used for pico cell (or RRH) which is configured as SCell, if backward compatible CC is still used, PDCCH will have to be supported and if only extension carrier will be used, there could be PDCCH-less SCell. 
2.2

PDCCH/PDSCH Position of Msg2
In RAN2 #75 meeting, several options for the PDCCH/PDSCH position of Msg2 are proposed, like
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Here we discussed the PDCCH/PDSCH position of Msg2 for the backward compatible CC case and non-backward compatible CC case respectively. 
If backward compatible CC is supported on pico cell (or RRH), PDCCH transmission should be supported on the corresponding SCell, thus to transmit the PDCCH of Msg2 on the SIB-2 linked DL SCell will be possible. In this case, if contention based RACH is supported as well, keep the PDCCH/PDSCH of Msg2 on SIB-2 linked DL SCell should be very simple and also avoid the unnecessary RAR reception ambiguity. And sending the PDCCH/PDSCH of Msg2 on SIB-2 linked DL SCell could also multiplex the RAR for multi-TA UE and legacy UE, to save the PDCCH and padding overhead. 
If only extension carrier is supported on pico cell (or RRH). PDCCH-less SCell will be assumed and PDCCH of Msg2 should at least transmit on other CC. In this case, if we choose alternative B, i.e. RA-RNTI in CSS of scheduling cell while PDSCH on SCell, we will need to define new blind detection capability in RAN1 and also CIF will be needed in the common PDCCH; and alternative C, i.e. RA-RNTI in CSS of PCell while PDSCH in PCell or SCell will have the similar problem as alternative B; for alternative D, i.e. C-RNTI in DSS and new MAC CE as Msg2, this will neither introduce any RAN1 work or increase the blind detection effort of UE, and because the only purpose of RACH on SCell is to get the initial TA value, there will be some redundant information carried by RAR and a new MAC CE conclude only long absolute TA command will be sufficient. So we think alternative D should be selected in case no PDCCH is supported on the corresponding SCell
There is no agreement on the extension carrier until now, but since new carrier type was agreed as a WI in 3GPP, there might be agreement in the near future and a unified solution is preferred. Considering that alternative D will not cause much impact to spec, and could reduce the RAN1 work to define extra blind detection, we think alternative D could be selected. 
Proposal #2: A new MAC CE and PDCCH addressed to DSS should be used as Msg2 for the RACH procedure on SCell.
3
RACH priority
It was agreed that there will be no parallel RACH for a UE, but not decided yet how will the UE react if it receives the RACH trigger on PCell while there is on-going RACH on SCell. 

There was also an agreement in last meeting that “UE will take TAT on SCell expire if the TAT on PCell expire”, so according to this agreement, it makes no sense to let a UE start PRACH transmission on SCell while there is no TA on PCell, regardless whether the RACH is contention based or non-contention based. So from this view point, the RACH on PCell will be always prior to the RACH on SCell.

In current LTE system, there are four three cases that eNB will trigger RACH by DL signalling, i.e. 

1. DL data arrival and UL non-sync
2. HO

3. RACH for positioning

From the eNB point of view, to trigger RACH on PCell may probably due to DL data arrival and UL non-sync in this case. So there would be no BSR reported and eNB will not be able to know there is plenty of UL data and need to extend the UL data rate by SCell. 

From the UE point of view, if it is UL non-sync to both PCell and SCell, and it has new UL data arrived, the most probably case should be UE trigger contention based RACH on PCell rather than SCell even if contention based RACH is supported on SCell. 

So the case that RACH is triggered on PCell while there is on-going RACH on SCell might be not happen frequently or more probably is an error case, e.g. due to false alarm. We think UE could first check if the TAT on PCell expires or not, if the TAT on PCell expires, UE should stop the RACH procedure on SCell and start RACH on PCell; but if the TAT on PCell does not expire, UE should take this as an error case (e.g. false alarm) and do not need to react. 
Proposal #3: If UE receives a RACH trigger on PCell while there is on-going RACH on SCell, it should check TAT on PCell expires or not, it should stop the RACH on SCell and start RACH on PCell if TAT expires, otherwise, it should ignore the RACH trigger.
4
RACH on deactivated SCell
RAN2 has decided that the PDCCH which is used to trigger RACH will only happen for an activated SCell. For a newly configured SCell or a configured but deactivated SCell, eNB will need to firstly activate the corresponding SCell and then trigger RACH on it. For the best case, to activate a SCell will need at least 8ms, which will be an extra delay for UE to acquire the valid TA value on SCell. 

For a newly configured SCell or a deactivated SCell, it will need at least 18ms for a UE to get a valid TA for the best case, figure one shows the example
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Figure 1 example of TA acquisition time on SCell for the best case
Figure 1 gives the shortest time required to acquire the TA on deactivated SCell. However, in practice, we need to consider the possible delay caused by retransmission or other configured parameters. E.g. the possible retransmission of activation/deactivation command, the time gap between RACH triggered and preamble transmitted (equal or larger than 6ms), the RAR will be transmitted within the RAR window (range from 2ms to 10ms), and the possible retransmission of preamble. So the typical delay for such case will be more than 20ms or even 30ms if consider the retransmission. 
Regarding the total time required to get the TA on SCell, it could be departed to three parts, the first part is the time for activation, which is at least 8ms; the second part is the time for RACH trigger, it will be at least 6ms and typically will be longer due to the PRACH configuration and eNB scheduling decision; the third part is the time after the preamble is transmitted before RAR is received. 
Since it will take typically more than 20ms for a UE to acquire the TA on a deactivated SCell, it will be best if we could reduce the delay without any performance loss. Time required for activation/deactivation procedure (part 1) may not have much space to reduce, and the time gap between Msg1 and Msg2 (part 3) was under this case as well. However, the second part could be omitted if the RACH could be triggered right after the SCell is activated. Because the PDCCH will not be detected for a deactivated SCell, so a new MAC CE to trigger RACH on SCell could be a good alternative.
Proposal #4: Introduce a new MAC CE to trigger the RACH on SCell
5
Simultaneous transmission of PRACH and other UL channels
Since the scenario here is to extend the UL transmission by configuring a SCell (which need multiple TA), there is probably transmission of PUSCH/SRS on PCell while RACH is carried out on SCell, and if there is also DL transmission, simultaneous PUCCH transmission could be possible as well. There is not much issue from RAN2 point of view for such simultaneous transmission of preamble on SCell and other UL channels on PCell, but there could be some possible issues in RAN1 if power scaling is needed or in RAN4 about the possible power reduction. 
One simple solution on this issue is to only allow eNB triggered contention free RACH and leave to eNB implementation to not let simultaneous transmission happen. But such behaviour may cause some performance loss in both UL and DL, and the time delay to acquire the TA on SCell might be even longer if preamble transmission is deprioritized, what’s more, if there is enough power for simultaneous transmission, seems no reason and motivation to always drop one of the transmissions. 

Proposal #5: RAN2 should consider the possible simultaneous transmission of PRACH on SCell and other UL channel on PCell, and involve RAN1 and RAN4 if needed.
6
Conclusion
Proposal #1: We should first confirm if only extension carrier will be used for pico cell (or RRH) which is configured as SCell, if backward compatible CC is still used, PDCCH will have to be supported and if only extension carrier will be used, there could be PDCCH-less SCell. 
Proposal #2: A new MAC CE and PDCCH addressed to DSS should be used as Msg2 for the RACH procedure on SCell.
Proposal #3: If UE receives a RACH trigger on PCell while there is on-going RACH on SCell, it should check TAT on PCell expires or not, it should stop the RACH on SCell and start RACH on PCell if TAT expires, otherwise, it should ignore the RACH trigger.
Proposal #4: Introduce a new MAC CE to trigger the RACH on SCell

Proposal #5: RAN2 should consider the possible simultaneous transmission of PRACH on SCell and other UL channel on PCell, and involve RAN1 and RAN4 if needed.
	If we have to support CBRA


		A) Most/Only realistic solution is to have RA-RNTI PDCCH/PDSCH on Scell ?


		- i.e. not on Scheduling cell or Pcell (don't know UE identity) ?


		- could in theory introduce one other common cell for Msg2 (nobody proposes)


	If we do not have to support CBRA, other alternatives become possible, e.g.


		B) RA-RNTI in CSS of scheduling cell , PDSCH on Scell (cross carrier)


	 	C) RA-RNTI in CSS of Pcell, PDSCH in Pcell or Scell


		D) C-RNTI in DSS + new MAC CE
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