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1.
Overall description:
RAN1 would like to thank RAN2 for their LS on Semi-Persistent Scheduling Activation with single PDCCH. 

After discussions, RAN WG1 addresses the questions raised by RAN WG2 as follows:
Question 1: RAN WG2 kindly ask RAN WG1 to evaluate if there is a serious problem with false activation of SPS due to PDCCH CRC false positives.
Response: RAN1agreed that false activation of SPS may occur with unacceptable frequency. For instance, assuming a voice activity factor of ½, a VoIP-only UE on average loses part of the UL talk spurt every 41 s because it is sent on a UL resource corresponding to a false positive PDCCH grant. These false SPS activations may lead to serious problems, especially for UL SPS transmissions. The UL data for the UE with false activation may be lost. The unauthorized UL transmissions may collide with other UL transmissions in the same cell, which results in inefficient UL resource utilization and unnecessarily increased interference to other neighboring cells. UEs with false activation of DL SPS may unnecessarily consume power for DL data detection. The severity of false activation of SPS becomes more pronounced when the number of SPS UEs increases.
Question 2: RAN WG2 kindly ask RAN WG1 that if a problem is found, indicate how many additional bits of ‘virtual’ CRC are required (if any) and which PDCCH fields can be used for uplink and downlink..
Response: RAN1 agreed that the number of additional bits of ‘virtual CRC’ has to be such that the average time between false activations of SPS is sufficiently long, e.g., in the order of hours. RAN1 has identified the following PDCCH fields in DCI Formats 0 and 1A that can be used for uplink and downlink SPS activations (RAN1 does not see a compelling reason to use DCI format 1 for the purpose of DL SPS activation):
Format 0 (UL) (in total 10 bits):
· Resource allocation (2 bits): always set the 2 MSB bits to 00, such that large bandwidth SPS activation is disallowed.

· MCS (1 bit): always set the first MSB bit to 0, such that large MCS values are disallowed.

· NDI (1 bit): always set to 0
· TPC (2bits): always set to 00

· Aperiodic CQI (1 bit): always set to 0
· Cyclic shift for DM RS (3bits): always set to 000
Format 1A (DL) (in total 6 bits):

· Resource allocation (2 bits): always set the 2 MSB bits to 00, such that large bandwidth SPS activation is disallowed.

· MCS (1 bit): always set the MSB 1 bit of the 5 bits MCS to 0, such that large MCS values are disallowed.

· NDI (1 bit): always set to 0.

· Redundancy Version (2 bits): always set to 00
Question 3: RAN WG2 kindly ask RAN WG1, for UL SPS ACK/NAK resource allocation, to evaluate the need for more flexibility than provided by RRC signalling alone and, if need is found, to indicate which PDCCH fields (of the DL activation grant) can be used..
Response: RAN1 agreed that additional flexibility in UL ACK/NAK resource allocation for DL SPS via PDCCH is necessary to minimize UL control overhead and to minimize UL scheduling restrictions and delays, while taking advantage of statistical multiplexing gain offered by SPS applications. Two bits in DCI format 1A are reserved for that purpose, as shown below for DCI Format 1A:

· TPC (2 bits): to indicate the selected UL SPS ACK/NAK resource configured by RRC signalling
The above changes in DCI format 0 and 1A for the purpose of SPS activation will be captured in RAN1 specification. 

2.
Actions:
To TSG-RAN WG2:
RAN1 kindly asks RAN2 to take the the above information into acount in the finalization of the LTE specifications.
3.
Dates of Next TSG RAN WG1 Meetings:
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