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1. Overall Description:
RAN1 would like to thank RAN2 for their LS on sharing a PUCCH-SR resource among UEs. RAN1 has considered the questions asked by RAN2 and concluded as following:
Q1: RAN2 asks if the eNB can detect reliably between [no UE indicates scheduling request] and [one or more UE indicates scheduling request] with this scheme.
Answer to Q1: 
Within LTE Rel-8/9 there are two methods for a UE to transmit scheduling request (SR). Either only a scheduling request is transmitted using PUCCH format 1 or ACK/NACK is transmitted together with scheduling request with either PUCCH format 1a/1b. Results by one company presented in RAN1 indicate that with an ETU channel, the false alarm probability of 1% for 1 UE is reached at -4.5 dB and for 2 UEs it is reached at -8.5 dB. Therefore the eNB can detect reliably between [no UE indicates scheduling request] and [one or more UE indicates scheduling request]. For the case that ACK/NACK is transmitted together with SR from one or more UEs it has not been shown that it is possible for the eNB to correctly detect the ACK/NACK. More RAN1 study is required.
Q2: RAN2 asks RAN1 to study the feasibility and detection performance for each case above with this scheme
Answer to Q2: 
Results presented by one company in RAN1 with PUCCH format 1a indicate that the decoding performance will vary with the power difference between the two UEs. For an ETU channel and false alarm probability 1% with UE1 and UE2 transmitting with same power the missing probability is 50% for high SNR. In case UE2 is transmitting with 3 dB less power than UE1 the missing probability of UE1 is 25% for high SNR and for UE2 the missing probability is 80% for high SNR. If only one UE is transmitting SR it is possible to detect that individual UE with a false detection probability of 1%. For PUCCH format 1b it is not possible for the eNB to estimate the channel for multiple UEs, hence it is not possibile to distinquish multiple UEs from each other. For both PUCCH format 1a/1b it is not possibile for the eNB to reliabaly detect an ACK/NACK if it is transmitted with a scheduling request that is used for SR. RAN1 would kindly want to point out that if the UE has not transmitted any signal in the uplink within 20 ms the power inaccuracy is ±6 dB according to 36.133.
Q3: In case two UEs perform a transmission on the same resource, RAN2 would like to know the probability of successful decoding of one PUSCH transmission after one single transmission (no HARQ).
Answer to Q3: The decoding performance depends very much on the packet size, coding rate, power difference between two UEs, etc. RAN1 have in their evaluations assumed that the code rate will be low since the contention based PUSCH transmission needs to have coverage in as large part of the cell as possible. 
Results have been presented by one company in RAN1 for a TU channel and the same cyclic shift for the RS sequences for both UEs:
	Supported packet size at 2RB
	BLER floor when 2 UE have the same power
	BLER floor when one UE has 6dB power higher

	96
	29%
	11%

	192
	24%
	13%

	288
	50%
	30%


Results presented by one company in RAN1 for a TU channel with 3 dB difference between the UEs, with a packet size of 144 and different cyclic shift for the RS sequences for both UEs have not observed an error floor. Currently, only one CS value is assigned in a PDCCH. RAN1 standardization effort is required to release this limitation. RAN1 would kindly want to point out that if the UE has not transmitted any signal in the uplink within 20 ms the power inaccuracy is ±6 dB according to 36.133.
2. Actions:

To RAN2:

RAN1 kindly asks RAN2 to take above answers into consideration.
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