3GPP TSG RAN WG1 Meeting #80bis                        R1-151498
Belgrade, Serbia, 20th – 24th April 2015
Agenda Item:
7.2.2.1
Source: 
LG Electronics

Title: 
Remaining aspects for supporting PUCCH on Scell
Document for:
Discussion and decision
1. Introduction

In RAN1#80 meeting, the following agreements had been made to support PUCCH on Scell for CA enhancement in Rel-13 [1]. 

	Agreements:

· 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
· 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

Agreements:

· On the UL power control for Rel-13 CA with PUCCH on one Scell, the followings are adopted
· In the power-limited case, power scaling is applied based on UCI type priority as in Rel-12 Dual connectivity, i.e., PRACH > HARQ-ACK = SR > CSI > PUSCH without UCI > SRS, with following exception and FFS
· Exception: minimum guaranteed power for each CG is not supported
· FFS: whether the CG with Pcell is prioritized over the CG with Scell only, in case when same UCI type is collided between CGs
· FFS: whether aperiodic CSI and periodic CSI have same priority


In this contribution, we discuss and provide our view on the remaining FFS points in above agreements for supporting PUCCH on Scell in Rel-13 CA. In addition, we also address and discuss some remaining aspects including UCI transmission on PUSCH with configuring PUCCH on Scell in Rel-13 CA. 
2. Remaining aspects for supporting PUCCH on Scell in Rel-13 CA
In this section, first of all, we discuss and provide our view on the remaining FFS points from the agreements in RAN1#80 meeting. Those are related to cross-CC scheduling configuration, PDCCH common search space, UL power control details, and SR transmission on Scell. 
· Cross-CC scheduling across PUCCH cell groups
Unlike the Rel-12 dual connectivity (i.e., DC) where scheduling, control signalling, and feedback are separately performed per cell group (i.e., CG) by different eNBs, all the cells can be scheduled/controlled by a single (same) eNB in the CA, even with configuring PUCCH on Scell. Thus, purely from control signalling reliability perspective, there seems be no critical reason to restrict to configure cross-CC scheduling only between the cells belonging to same PUCCH cell group. On the other hand, it may be necessary to check on some involved aspects (e.g. HARQ timing determination, aperiodic CSI reporting, Scell de-/activation) to be clarified in case of allowing cross-CC scheduling across PUCCH cell groups, especially when scheduling cell and scheduled cell (and its PUCCH cell) are belonging to different PUCCH cell group. 
Proposal 1: Consider cross-CC scheduling across PUCCH cell groups and check the involved aspects.
· PDCCH common search space on PUCCH Scell
Regarding this issue, since RAN2 had made an agreement in last meeting that no contention-based random access procedure is introduced on PUCCH Scell, there seems be no essential reason for introducing to monitor PDCCH common search space (i.e., CSS) on PUCCH Scell. On the other hand, considering the situation that a certain (same) cell is configured as Pcell commonly for multiple UEs from network perspective (e.g. CA scenario 4) and large number (e.g. up to 32) of cells are aggregated for a UE in Rel-13, it may need to discuss whether monitoring CSS (e.g. for group TPC, RAR scheduling, eIMTA signalling) on PUCCH Scell is required to be configured for CSS offloading to Scell in Rel-13 CA.

Proposal 2: Consider congestion of PDCCH common search space among UEs and its offloading to Scell.
· UL power control details with PUCCH on Scell
On the UL power control in case with configuration of PUCCH on Scell, first of all, the following two points need to be decided for power scaling in the power-limited case. 

● FFS: whether the PUCCH cell group (CG) with Pcell is prioritized over the PUCCH CG with Scell 
only, in case when same UCI type is collided between PUCCH CGs
● FFS: whether aperiodic CSI and periodic CSI have same priority
Regarding the first FFS point, priority for power scaling between PUCCH CGs (for tie-break) would be dependent upon size of each PUCCH CG (i.e., how many cells exist within each PUCCH CG) as well as DL resource management in eNB based on UCI feedback (e.g. HARQ-ACK, CSI) from UE. Furthermore, considering the situation that (small size) PUCCH CG with Pcell is in macro cell layer and (large size) PUCCH CG with Scell only is in small cell layer, power of PUCCH CG with Scell only would be largely scaled down if the priority defined in Rel-12 DC (i.e., MCG with Pcell > SCG with Scell only) is applied, even though larger number of cells exists in the PUCCH CG. For above reason, it is reasonable to configure proper priority by eNB with consideration of CA situation and resource management. 
On the second FFS point, it is obviously reasonable that aperiodic CSI has higher priority than periodic CSI since aperiodic CSI provides full set of CSI contents (e.g. RI + PMI + CQI) and contains large amount of CSI feedback for multiple DL cells and/or multiple CSI processes by a single CSI report while periodic CSI consists of only one CSI content for a single DL cells or CSI process. Moreover, considering CA with large number of DL cells in Rel-13, the above priority (i.e., aperiodic CSI > periodic CSI) would be more desirable to support efficient DL scheduling in eNB. 
Proposal 3: Priority between PUCCH CGs for power scaling in power-limited case is configurable by eNB.
Proposal 4: Aperiodic CSI is prioritized over periodic CSI for power scaling in the power-limited case.
In addition, it is also remained as FFS whether DCI format 3/3A with group TPC command is applied to the PUCCH on Scell. Considering that no SPS based PDSCH/PUSCH is configured on PUCCH Scell, there seems be no essential reason to apply DCI format 3/3A based power control for the PUCCH on Scell. On the other hand, considering PUCCH transmission on Scell conveying periodic CSI without dynamic power control, DCI format 3/3A based TPC for the PUCCH (e.g. via PUCCH Scell or Pcell if no CSS on PUCCH Scell) could be useful for better UCI transmission. 
Proposal 5: Consider DCI format 3/3A based TPC for power control of Scell configured with PUCCH.
Besides, there are two additional FFS points on UL power management: Pathloss estimate and PHR configuration. Firstly, among three alternatives below on Pathloss estimate for PUCCH on Scell, Alt 2 would be reasonable (as in existing CA) since there seems no technical reason to preclude configurability to Pcell.
● 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
Secondly, between two alternatives below on PHR configuration with PUCCH on Scell, Alt 1 seems be natural as already agreed by RAN2 in last meeting.

● 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

Proposal 6: Pcell or PUCCH Scell can be configured for purpose of Pathloss estimate on the PUCCH Scell.
Proposal 7: Type 2 PHR for Scell carrying PUCCH is included in the PHR in case with PUCCH on Scell.

· SR transmission on Scell configured with PUCCH
From PUCCH offloading perspective and for system resource flexibility, it could also be beneficial to provide configurability on SR transmission to PUCCH Scell. In addition to this, considering the situation that different HARQ-ACK feedback scheme (e.g. PUCCH format 3, channel selection) is configured between PUCCH CGs (and different frame structure (e.g. FDD, TDD) between Pcell and PUCCH Scell), there would be the cases that SR transmission on PUCCH Scell is more beneficial (rather than on Pcell) in aspect of DL throughput by reducing/avoiding HARQ-ACK bundling. 
Proposal 8: Consider SR transmission on PUCCH Scell for PUCCH offloading as well as DL performance.
Next, we address and discuss some remaining aspects for supporting PUCCH on Scell in Rel-13 CA. Those are related to UCI piggyback on PUSCH, aperiodic CSI request/report, and support of single TAG. 
· UCI piggyback on PUSCH with PUCCH on Scell

Regarding UCI piggyback on PUSCH with PUCCH on Scell in CA, following two alternatives are being considered. 
● Alt.1: UCI piggyback on PUSCH across PUCCH CGs (as in CA)
● Alt.2: UCI piggyback on PUSCH per PUCCH CG (as in DC)
First of all, Alt 1 might be reasonable with consideration of UE (baseband) capability constraint on simultaneous PUCCH/PUSCH transmission across PUCCH CGs. On the other hand, considering size of UCI (i.e., amount of resource used for UCI mapping) on a single PUSCH (especially, in CA with large number of DL cells), Alt 2 could be better to reduce UL-SCH resource loss, at least for the UE capable of simultaneous PUCCH/PUSCH across PUCCH CGs. Hence, it is to be discussed and decided which way would be more efficient in supporting PUCCH on Scell with consideration of UE capability and PUSCH performance. 
Proposal 9: Need to decide UCI on PUSCH with consideration of UE capability and PUSCH performance.
· Aeriodic CSI request/report with PUCCH on Scell

In Rel-12 DC, aperiodic CSI request and report (and DL cell sets configured by RRC) is independently performed within each CG. In Rel-13 CA with PUCCH on Scell, it is to be discussed whether aperiodic CSI request/report is performed within each PUCCH CG (as in DC) or across PUCCH CGs (as in CA). Considering CA with small number of DL cells, single aperiodic CSI request/report for entire CA would be more efficient to reduce UL grant DCI overhead while aperiodic CSI request/report per PUCCH CG might be natural in CA with large number of DL cells. 
Proposal 10: Decide aperiodic CSI request/report (and configuration) considering efficiency and overhead.
· Support of single TAG with PUCCH on Scell

In Rel-12 DC, one TAG only consists of the cells belonging to a same CG and each CG is configured with at least one TAG, thus UE is at least configured with multiple TAGs in DC. In Rel-13 CA with two PUCCH CGs controlled/managed by a same eNB, UE can be configured with single TAG, then it may need to be decided which way would be applied between DC behaviour and single TAG based CA behaviour in aspect of simultaneous transmission of multiple UL channels/signals. 
Proposal 11: Discuss the case of single TAG with PUCCH on Scell in terms of UL transmission behaviour.
3. Conclusions

In this contribution, we discussed the remaining aspects for supporting PUCCH on Scell in Rel-13 CA. Based on above, we propose:

Proposal 1: Consider cross-CC scheduling across PUCCH cell groups and check the involved aspects.

Proposal 2: Consider congestion of PDCCH common search space among UEs and its offloading to Scell.

Proposal 3: Priority between PUCCH CGs for power scaling in power-limited case is configurable by eNB.
Proposal 4: Aperiodic CSI is prioritized over periodic CSI for power scaling in the power-limited case.
Proposal 5: Consider DCI format 3/3A based TPC for power control of Scell configured with PUCCH.
Proposal 6: Pcell or PUCCH Scell can be configured for purpose of Pathloss estimate on the PUCCH Scell.

Proposal 7: Type 2 PHR for Scell carrying PUCCH is included in the PHR in case with PUCCH on Scell.

Proposal 8: Consider SR transmission on PUCCH Scell for PUCCH offloading as well as DL performance.
Proposal 9: Need to decide UCI on PUSCH with consideration of UE capability and PUSCH performance.

Proposal 10: Decide aperiodic CSI request/report (and configuration) considering efficiency and overhead.
Proposal 11: Discuss the case of single TAG with PUCCH on Scell in terms of UL transmission behaviour.
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