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[bookmark: _Ref298777854]Introduction
In RAN1#82bis and RAN1#83 meeting, agreements have been made for periodic CSI transmission on the new PUCCH formats introduced in Rel-13. Some of them are quoted below:
· When the UE is configured to use PUCCH format 4 or 5, a single 8-state RRC parameter per PUCCH group configures the maximum code rate (before P-CSI is dropped) for HARQ-ACK + P-CSI + SR (if any) on PUCCH format 4/5
· Same RRC parameter applies for multi P-CSI and P-CSI + HARQ-ACK + SR (if any)

· For each PUCCH CG, if simultaneousAckNackAndCQI-Format4-r13 is set to TRUE,
· In a subframe where a PUCCH format 4/5 resource is indicated by ARI and there is one or more P-CSI reports in the subframe,
· Denote X = NRE × 2 × r for PUCCH format 4 resource and X = NRE × r for PUCCH format 5 resource, where NRE is the number of REs available for data from the PUCCH format 4/5 resource and r is the configured maximum code rate for PUCCH format 4/5.
· if the total number of the HARQ-ACK bits and the P-CSI bits before any potential dropping is no more than X, transmit the HARQ-ACK and the P-CSI on the indicated PUCCH format 4/5 resource;
· otherwise
· the CSI reports to be transmitted on PUCCH are selected from the highest to lower priority until the total number of (spatial bundled) HARQ-ACK bits and the selected P-CSI bits reaches X;
· transmit the HARQ-ACK and the P-CSI on the indicated PUCCH format 4/5 resource.
….

In this contribution, we provide our views on maximum payload code rate for periodic CSI transmission on PUCCH format 4 and PUCCH format 5. A corresponding CR based on the proposal from this contribution is provided in [1].
Discussion
It is agreed that a maximum code rate is configured by higher layer for HARQ-ACK + P-CSI + SR (if any) transmission on PUCCH format 4/5. Herein, we provide our views on the value of code rate r based on link level and system level simulation findings from Rel-13 CA enhancements.
The operating SNR for PUSCH-like based PUCCH format without CDM is shown in Figure 1. The UL SINR statistics with SNR target set to 10 dB for SCE scenario 2a is shown in Figure 2. More results and simulation assumptions can be found in [2] and [3]. 
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[bookmark: _Ref426717281]Figure 1: Operating SNR, equal transmit PSD, EPA 3 km/h, 8-bits CRC.
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[bookmark: _Ref416470368]Figure 2 UL SINR CDF for UEs at different DL geometry, SNR target = 10dB.

Based on the results, it can be seen that 128 bits on 1 PRB on PUCCH format 4 is feasible for the small cell scenario as there are UEs supporting it. Hence, it is proposed that maximum payload code rate excluding CRC is 128/(12*11*2) = 0.485. Shortened PUCCH format 4 is considered for a larger range of code rate. On the other hand, the number of PRBs for PUCCH format 4 can be up to 9 as proposed in [4] since there are 3 bits defined for RRC configuration. Therefore, the lower bound of payload code rate excluding CRC can be calculated as 22/(9*12*12*2) = 0.009. It should be noted that a smaller range is expected on PUCCH format 5. Therefore, the upper bound and lower bound of payload code rate can be set based on PUCCH format 4 as 0.009 and 0.485, respectively. The intermediate values can be filled into the table based on interpolation as shown below:

[bookmark: _Ref441655704]Table 1: code rate  corresponding to higher layer parameter maximumPayloadCoderate-r13
	Value of maximumPayloadCoderate-r13
	Code rate  

	
	

	0
	0.009

	1
	0.077

	2
	0.145

	3
	0.213

	4
	0.281

	5
	0.349

	6
	0.417

	7
	0.485



Proposal:
· Introduce the maximum payload code rate r as shown in Table 1.

Conclusion
In this contribution we discusse the maximum payload code rate on PUCCH format 4 and PUCCH format 5 when there is periodic CSI transmission and made below proposal. A CR is proposed in [1].
Proposal:
· Introduce the maximum payload code rate r as shown in Table 1.
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