3GPP TSG RAN WG1 Meeting #68
R1-120754  
Dresden, Germany, 6th – 10th February 2012
Agenda Item:
5
Source: 
Fujitsu
Title:
Discussion on simultaneous transmissions of PRACH and PUCCH/PUSCH/SRS
Document for:
Discussion
1. Introduction
In RAN2 #76 meeting, RAN2 discussed the simultaneous transmissions of PRACH on an SCell and PUCCH/PUSCH/SRS on other Serving Cell(s) [1]. However, RAN2 didn’t reach any conclusion on this issue and sent RAN1 an LS [2] to require RAN1 to decide on the need of simultaneous transmissions for PRACH on SCell and PUCCH/PUSCH/SRS on other cell(s) which is in UL sync. In this contribution, we discuss this issue and provide our view.
2. Discussion and proposals
As pointed out in the RAN2’s LS [2], except the PRACH on SCell and PUCCH on PCell, other cases (e.g. PRACH on SCell and PUSCH on PCell) could be similar to PRACH on PCell and PUSCH/SRS on SCell in Rel10. However, in Rel-10 only the following simultaneous transmission cases on multiple cells were discussed. The cases that PRACH on PCell and PUSCH/SRS on SCell were not addressed.  

· The UE transmits multiple PUSCHs on different serving Cells

· The UE transmits PUSCH simultaneously with PUCCH on PCell and transmits PUSCH(s) on SCell(s) in the same subframe.

· The UE transmits SRS and PUCCH/PUSCH simultaneously on different serving cells

· The UE transmits SRSs on different serving cells
Figure 1 and Figure 2 illustrate the scenarios where the simultaneous transmissions of PRACH on PCell and PUSCH on SCell and simultaneous transmissions of PRACH on PCell and SRS on SCell respectively. These scenarios only occur in case PRACH is used to transmit SR during RRC_CONNECTED when SR resource is not available in UL arrival. However, in our understanding it is quit unlikely that the UE is configured carrier aggregation but no valid PUCCH resource for SR configured, and we believe that’s the reason why the cases that PRACH on PCell and PUSCH/SRS on SCell were not addressed in Rel-10.  
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Figure 1
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Figure 2

In Rel-11, the multiple TA is introduced, which means the PRACH also needs to be transmitted on the SCell to obtain the initial TA value [3]. Hence there will be subframe where PRACH initial transmission or retransmissions on SCell may coincide with PUCCH/PUSCH/SRS on other cells. Compared with Rel-10, the collision between PRACH and PUCCH/PUSCH/SRS could occur more frequently and hence should be addressed in Rel-11.

(1) Simultaneous transmission of PRACH on an SCell and PUCCH/PUSCH on other serving cell

If UE does not support simultaneous PRACH and PUSCH/PUCCH transmissions, as analyzed in [2] and [4], it will not only increase the complexity of the eNB scheduler but also have large impact on system performance. Hence, from RAN2 viewpoint for UE to allow simultaneous transmission of PRACH and PUCCH/PUSCH is preferred.
From RAN1 viewpoint, since for the case of serving cell in different TAG, the independent RF chains and PA will be applied, there may be no significant problem in PAPR due to the simultaneous transmission in different TAG. Hence for the UE that supports multiple TAG, the simultaneous transmission of PRACH and PUCCH/PUSCH on different serving cell should be allowed.
Proposal 1: Simultaneous PRACH and PUCCH/PUSCH transmission on different serving cells should be supported. 
If simultaneous transmission of PRACH and PUCCH/PUSCH is supported, the rule for power scaling in case the total transmit power of the UE exceeds 
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 should be specified take the PRACH into consideration. A natural approach would be based on the channel priority applied in Rel-10[5]. 
In Rel-10, the PUCCH and PUSCH with UCI have higher priority than the PUSCH w/o UCI. This is because correct delivery of L1 control information is typically more critical compared to data; moreover PUSCH supports HARQ and is therefore more robust against transmission errors [6]. With the same argument, the PUCCH and PUSCH with UCI should also have higher priority than the PRACH transmission. Or else both the uplink and downlink performance could be degraded.
Concerning the priority between PRACH and PUSCH w/o UCI, although both of them can be recovered from the retransmission if it isn’t correctly received in the eNB due to the power scaling, the delay of PRACH retransmission would be much higher than the PUSCH retransmission depending on the PRACH configuration and ra-ResponseWindowSize. In addition, if the case as illustrated in Fig.1 really occurs and power scaling is needed, giving lower priority to PRACH could lead to the delay for uplink resource request which have more impact than scaling down the power of PUSCH w/o UCI. 

An additional consideration for PRACH power scaling is that the PRACH preamble can span across more than one subframe. Therefore, PRACH can collide with different channels at different subframes during its entire transmission. For this case, if PRACH is not given the highest priority, the power of PRACH couldn’t be consistent during the PRACH transmission [7][8]. 
Based on the above analysis, the following options on the channel priority of power scaling could be considered.

Option 1: PUCCH>PUSCH with UCI>PRACH>PUSCH w/o UCI

Option 2: PRACH>PUCCH>PUSCH with UCI>PUSCH w/o UCI 
Proposal 2: The priority of power scaling for PRACH and PUCCH/PUSCH with UCI/PUSCH w/o UCI should be discussed.
(2) Simultaneous transmission of PRACH on SCell and SRS
In Rel-10, SRS and PUCCH simultaneous transmission in one symbol is not supported. In case of SRS on one serving cell colliding with PUCCH on PCell in one subframe, SRS is transmitted if shortened PUCCH format is used; otherwise, SRS is dropped [5]. In Rel-10, SRS and PUSCH simultaneous transmission in one symbol is not supported as well. In case of SRS on one serving cell colliding with PUSCH on another serving cell in one subframe, SRS is transmitted if PUSCH is rate-matched based on the last SC-FDMA symbol; otherwise, SRS is dropped [5]. So, to keep align with the handling of simultaneous SRS and PUCCH/PUSCH in Rel-10, a simple way to handle the collision of PRACH and SRS on different serving cells in one subframe is to drop the SRS transmission. Otherwise, if simultaneous transmission of SRS and PRACH is allowed, we also need to define power scaling rule among SRS and PRACH.

Proposal 3: In case of collision of PRACH and SRS on different serving cells in one subframe, SRS is dropped.
3. Conclusions
In this contribution we give our view on the simultaneous transmission of PRACH and PUCCH/PUSCH/SRS, and propose that:
Proposal 1: Simultaneous PRACH and PUCCH/PUSCH transmission on different serving cells should be supported.
Proposal 2: The priority of power scaling for PRACH and PUCCH/PUSCH with UCI/PUSCH w/o UCI should be discussed.

Proposal 3: In case of collision of PRACH and SRS on different serving cells in one subframe, SRS is dropped.
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