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Discussion and Decision
1
Introduction
The Work Item “LTE Carrier Aggregation Enhancement beyond 5 Carriers” [RP-142286] was approved in RAN #66, with “specify and complete the support of PUCCH on SCell for UEs supporting uplink Carrier Aggregation” as one of the objectives. “The need of SR on SCell carrying PUCCH” was identified as one of the issues to be discussed in RAN2 [RP-141997] and left FFS from the previous RAN2 meeting. In this contribution we discuss this issue.
2
Discussion
SR via PUCCH on PSCell is supported for dual connectivity as UL data for different bearers need to be sent to different eNBs. Unlike dual connectivity, all the cells are handled by the same eNB with CA, SR from any cell will reach the same eNB to request UL resource. Thus from eNB point of view, receiving D-SR from PCell or from SCell does not have different implications. But since sharing PUCCH load is the main motivation to introduce PUCCH on SCell, we see no reason to prevent sharing SR load to the SCell as well. With the possibility to configure SR on SCell, more frequent SR occasions can be configured to reduce latency for UL data arrival with less PUCCH overload issue on SCell.
Proposal 1: SR on SCell with PUCCH is supported.
Proposal 2: whether to configure SR only on PCell, only on the SCell with PUCCH, or on both PCell and the SCell with PUCCH is up to eNB implementation.

When SR is configured on both PCell and SCell, e.g. interleaved in time domain, from MAC point of view, it can be seen as one SR for retransmission and sr-ProhibitTimer and the whole SR procedure should still be applicable:
	5.4.4
Scheduling Request 

The Scheduling Request (SR) is used for requesting UL-SCH resources for new transmission.

When an SR is triggered, it shall be considered as pending until it is cancelled. All pending SR(s) shall be cancelled and sr-ProhibitTimer shall be stopped when a MAC PDU is assembled and this PDU includes a BSR which contains buffer status up to (and including) the last event that triggered a BSR (see subclause 5.4.5), or when the UL grant(s) can accommodate all pending data available for transmission.

If an SR is triggered and there is no other SR pending, the UE shall set the SR_COUNTER to 0.

As long as one SR is pending, the UE shall for each TTI:

-
if no UL-SCH resources are available for a transmission in this TTI:

-
if the UE has no valid PUCCH resource for SR configured in any TTI: initiate a Random Access procedure (see subclause 5.1) on the PCell and cancel all pending SRs;

-
else if the UE has a valid PUCCH resource for SR configured for this TTI and if this TTI is not part of a  measurement gap and if sr-ProhibitTimer is not running:

-
if SR_COUNTER < dsr-TransMax:

-
increment SR_COUNTER by 1;

-
instruct the physical layer to signal the SR on PUCCH;

-
start the sr-ProhibitTimer.

-
else:

-
notify RRC to release PUCCH/SRS for all serving cells;

-
clear any configured downlink assignments and uplink grants;

-
initiate a Random Access procedure (see subclause 5.1) on the PCell and cancel all pending SRs.


Proposal 3: have only one SR procedure regardless of whether SR is configured on multiple cells, i.e. one SR_COUNTER which is increased when SR on PUCCH is sent on either PCell or SCell and one sr-ProhibitTimer.
Proposal 4: in case of SR failure, PUCCH/SRS for all serving cells are released and contention based RACH is triggered on PCell.
Scenarios requiring SR to be configured on both PCell and SCell are motivated by SR load sharing and will result in having the SRs interleaved in the time domain e.g. long SR periodicity on PCell and short one on SCell. Therefore, it seems improbable that SR opportunities would occur on PCell and SCell at the same time. Even if it did, it would make no difference to the network whether the UE decides to prioritise one of them: what matters is that at least one SR reaches the eNB.
Proposal 5: if multiple SRs overlap, it is up to UE implementation which SR to use.
3
Conclusion

We discussed the D-SR on SCell in this contribution and proposed the following:
Proposal 1: SR on SCell with PUCCH is supported.

Proposal 2: whether to configure D-SR only on PCell, only on the SCell with PUCCH, or on both PCell and the SCell with PUCCH is up to eNB implementation.
Proposal 3: have only one SR procedure regardless of whether D-SR is configured on multiple cells, i.e. one SR_COUNTER which is increased when D-SR is sent on either PCell or SCell and one sr-ProhibitTimer.
Proposal 4: in case of SR failure, PUCCH/SRS for all serving cells are released and contention based RACH is triggered on PCell.

Proposal 5: if multiple SRs overlap, it is up to UE implementation which SR to use.
