Page 4
Draft prETS 300 ???: Month YYYY


3GPP TSG-RAN WG1#80bis







             R1-151796
Belgrade, Serbia, 20th – 24th April 2015

Source:
Ericsson

Title:
Remaining issues of PUCCH on SCell for CA
Agenda Item:
7.2.2.1

Document for:
Discussion and Decision

1 Introduction
PUCCH on SCell for CA was discussed at RAN1 #80 and the following agreements were reached

· For Rel.12 CA configurations, set the agreements for PUCCH on SCell achieved during the Rel.12 DC WI as the baseline

· PUCCH transmission on 2 serving cells is realized by the following methods:

· On the PCell for SCells in PUCCH cell group 1

· On one SCell configured by higher-layer signaling to carry PUCCH for SCells in PUCCH cell group 2 
· One SCell can only belong to one PUCCH cell group

· One of the two serving cells is PCell

· FFS: No cross-carrier scheduling between cells in different PUCCH cell groups

· PUCCH on SCell can carry HARQ-ACK and CSI
· PUCCH on SCell-only (i.e., no PUCCH on PCell) is not supported in Rel.13
· In addition, following details are agreed.

· For PUCCH on SCell, 

· RRC parameters for SCell PUCCH PC are independent from those of PCell PUCCH.

· TPC command for PUCCH on SCell is transmitted in DCI(s) on the SCell carrying the PUCCH.

· UE procedure on PUCCH transmission is independent between cell groups.

· Determination of DL HARQ-ACK timing

· PUCCH resource determination for HARQ-ACK and/or CSI

· Higher-layer configuration of simultaneous HARQ-ACK + CSI on PUCCH

· Higher-layer configuration of simultaneous HARQ-ACK + SRS in one subframe
Most of the agreements directly come from the discussions during Rel-12 DC WI such that the same design can be reused. However, there are still some FFS issues as listed below  
· Continue discussion in RAN1 to resolve following FFS aspects.

· The need for UEs to monitor common search in the SCell carrying PUCCH
· Pathloss estimate for PUCCH carried by an SCell in the case when the UE is configured with a single TAG or PUCCH Scell is within pTAG in case of multiple TAGs configuration is:

· Alt.1: always based on the RSRP in the SCell carrying the PUCCH

· Alt.2: configurable either based on PCell or based on RSRP in the SCell carrying the PUCCH

· Alt.3: determined by RAN2 – ask RAN2 about the need/feasibility of this configurability

· PHR configuration

· Alt.1: Type 2 PHR for an SCell carrying PUCCH is included in the PHR

· Alt.2: Type 2 PHR for an SCell carrying PUCCH is not included in the PHR

· Application of DCI format 3/3A to the PUCCH on SCell
· SR on SCell
 In this contribution, we provide our views on these remaining issues. The UCI multiplexing on PUSCH is discussed in our companion paper [1].
2 Discussion
2.1 Need of cross-carrier scheduling support between cells in different PUCCH cell groups 
The first FFS issue is whether cross-carrier scheduling between cells in different PUCCH cell groups should be allowed. For Rel-12 DC, cross-carrier scheduling across the cell groups is not allowed since the two cell groups belong to different nodes connected with non-ideal backhaul. For CA, this constraint does not exist anymore and it was argued that allowing such operation provides some additional scheduling flexibility. Furthermore, if such operation can be allowed, the UE procedure for PUCCH transmissions could also follow the existing agreements, i.e. independently between PUCCH cell groups. 
However, it is hard to quantify the benefit by allowing cross-carrier scheduling between PUCCH cell groups without discussing the detailed application scenarios. Moreover, it is simpler and more straightforward to adopt a design with decoupled operations for both scheduling and PUCCH transmissions. In addition, this allows reusing Rel-12 DC implementations as much as possible.   
Proposal 1: Cross-carrier scheduling between cells in different PUCCH cell groups is not allowed.
2.2 Need of Common Search Space monitoring in PUCCH SCell
The second FFS issue is whether there is a need for the UE to monitor common search space in the SCell carrying PUCCH. Compared with Rel-12 CA, there is no motivation to change the UE procedures regarding to paging, SCell system information acquisition and TDD reconfiguration signalling monitoring. Hence there is no need for the UE to monitor the CSS in PUCCH SCell for these purposes.

One potential motivation for CSS monitoring in PUCCH SCell is to enable PUCCH power control especially when DCI format 3/3A is used. However, this does not necessarily mean that a UE needs to additionally monitor the CSS in PUCCH SCell. One possible solution is to configure a different TPC-PUCCH-RNTI but still transmit the format 3/3A TPC command via PCell CSS [2].
Proposal 2: There is no need for UEs to monitor common search in the SCell carrying PUCCH. 

2.3 Power control
The third FFS issue is how pathloss estimate for PUCCH SCell shall be calculated in the case when the UE is configured with a single TAG or PUCCH SCell is within pTAG in case of multiple TAGs. In Rel-12 CA, if a secondary serving cell belongs to pTAG, for the uplink of this secondary serving cell, the serving cell configured by the higher layer parameter pathlossReferenceLinking is used as the reference serving cell for determining referenceSignalPower and higher layer filtered RSRP. 
Similarly, for the pathloss estimate o PUCCH SCell, the same principle can be applied, i.e. either the PCell or the SCell can be used as the reference serving cell for pathloss estimate calculation indicated by the higher layer parameter.
Proposal 3: If the UE is configured with a single TAG or PUCCH SCell is within pTAG in case of multiple TAGs, for the uplink of PUCCH SCell, the serving cell configured by the higher layer parameter pathlossReferenceLinking is used as the reference serving cell for determining referenceSignalPower and higher layer filtered RSRP.
2.4 PHR configuration

The forth FFS issue is whether a type 2 PH for PUCCH SCell should be included in PHR. In Rel-12 CA, a type 2 PH shall be reported only when extended PHR and simultaneous PUCCH-PUSCH are configured. Hence, this issue has some dependency on whether simultaneous PUCCH/PUSCH transmission is mandated across PCell and PUCCH SCell for UEs configured with a PUCCH SCell. As discussed in [1] our preference is that simultaneous PUCCH/PUSCH transmission is mandated for UE supporting PUCCH SCell. Therefore, whenever extended PHR is configured, a type 2 PHR for the PUCCH SCell shall be always included in the PHR. 
Proposal 4: Type 2 PHR for PUCCH SCell is included in the PHR when extended PHR is configured.
2.5 SR on PUCCH SCell

The fifth FFS issue relates to SR support on PUCH SCell. It should be noted that the neccessity of SR on PUCCH SCell is eseentially a RAN2 topic. As discussed in [3], SR can be configured on both PCell or PUCCH SCell. However, since the benefit of simultaneous SR transmissions is limted, it is proposed that SR is only transmitted in one of the serving cells, i.e. either PCell or PUCCH SCell, at a time. The UE would perform contention based random access only when both of the serving cells configured with SR resources have not responded with an UL grant.

Proposal 5: The necessity of SR on PUCCH SCell should be discussed in RAN2. 

3 Conclusions

In this contribution, we discussed the remaining issues for PUCCH on SCell for CA enhancement. Based on the discussion, we have the following proposals

Proposal 1: Cross-carrier scheduling between cells in different PUCCH cell groups is not allowed.
Proposal 2: There is no need for UEs to monitor common search in the SCell carrying PUCCH. 

Proposal 3: If the UE is configured with a single TAG or PUCCH SCell is within pTAG in case of multiple TAGs, for the uplink of PUCCH SCell, the serving cell configured by the higher layer parameter pathlossReferenceLinking is used as the reference serving cell for determining referenceSignalPower and higher layer filtered RSRP.
Proposal 4: Type 2 PHR for PUCCH SCell is included in the PHR when extended PHR is configured.

Proposal 5: The necessity of SR on PUCCH SCell should be discussed in RAN2. 
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