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1 Introduction
This document considers LTE RAN enhancements for Diverse Data Applications [1] in particular addressing:  

· More efficient management of system resources (e.g. UL control channel resources) for connected mode UEs that are temporarily inactive, facilitating potentially larger user populations in connected mode.
In this contribution, the following observations from the discussion on [2] at the last RAN WG2 meeting [3] is noted:-
=> Companies are not able to agree on it right now. Can discuss further whether to include these      and similar results in the TR. 

The results from [2] indicate that there would be some benefit in ensuring that resources for SR and CSI can be allocated and used efficiently as possible. This is aspect is examined further and some initial proposals are made for further study.
As stated in [2], we also agree there may be more UEs keeping in connected state in the future, and more PUCCH resources will be consumed.
2 Discussion
2.1
PUCCH resource allocation
2.1.1
Scheduling Requests
Currently the RRC parameter sr-ConfigIndex determines the SRPeriodicity in [4], which can be 1ms, 2ms, 5ms, 10ms, 20ms, 40ms or 80ms. 
This means that SR periodicity can be selected in accordance with QoS requirements and/or traffic load. Alternatively, since configuration of SR is optional, the network may require the UE to use RACH when SR is triggered. In fact, depending on the PRACH configuration, this might lead to shorter latency than a long SR period. 

The table from [4] that maps the RRC parameter sr-ConfigInd is shown below:
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Table 10.1.5-1: UE-specific SR periodicity and subframe offset configuration

Up to 36 UEs can be given different cyclic shifts and orthogonal spreading, thus providing different SR resources within one RB. In the simplest case all UEs served by a given cell can be configured with the same period, different cyclic shifts and if necessary, different subframe offsets. A good aim would be to ensure that in any given subframe with any RB reserved for SR, the available cyclic shifts and orthogonal spreading sequences are fully allocated. However, since different UEs may have different latency requirements, it would be desirable to be able to mix different SR periods within the same cell. Re-use of the same cyclic shift/spreading can be done most easily and efficiently where the SR period for one UE is a multiple of that for other a UE. This condition is met for all pairs of SR periods except for 2ms and 5ms, which is particularly unfortunate, since as observed in [2], the use such short periods would be associated with relatively large amounts of resource allocated for SR, and an increased interest in efficiency. The condition that a given SR has period which is a multiple of every smaller period sharing the same cyclic shift/spreading can be more easily met by providing SR periods which are multiples of, or equal to, 2n ms. One possible way to implement this in the RRC protocol is to increase range of sr-ConfigIndex by adding more integers for sr-ConfigIndex in SchedulingRequest-Configuration as was done in [5].
Proposa1 1:
The range of values for SR periodicity is extended to include 4ms, 8ms, 16ms, 32ms, and possibly also 64ms and 128ms       
2.1.2
CQI/PMI/RI reports
The PUCCH resource for periodic CSI reporting is configured via the RRC parameter 
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, determining the periodicity which can be 2ms, 5ms, 10ms, 20ms, 32ms, 40ms, 64ms, 80ms, 128ms or 160ms. The same argument applies as for SR i.e. efficient allocation of resources may be achieved more simply by provision of a set of periods which are multiples of, or equal to, 2n ms. 

Proposa1 2:
The range of values for CSI reporting periodicity is extended to include 4ms, 8ms, and 16ms 
As noted in [2], depending on traffic activity and UE configuration, PUCCH resource reserved for periodic CSI reporting may be significantly under-used. An alternative to reserving PUCCH resources for CSI reports would be to use aperiodic CSI reporting instead. However, this means sending DCI format 0 or 4 for every required CSI report, even if data transmission on PUSCH is not required. It would be beneficial if more efficient methods for triggering CSI reports could be identified (i.e. with a smaller PDCCH overhead), for example by triggering more than one report at a time. Another possibility would for the UE to indicate the need for a CSI report via a MAC control element (e.g. if the radio channel has changed), the report then being triggered using PDCCH (e.g. if there is DL data ready for transmission). This has the advantage that CSI reports are only sent when necessary.   
Proposal 3:


Study methods for triggering aperiodic CSI reports with a smaller PDCCH overhead than DCI format 0 or 4   

3 Conclusion

Considering efficient use of PUCCH resources, we propose the following:-
1. The range of values for SR periodicity is extended to include 4ms, 8ms, 16ms, 32ms, and possibly also 64ms and 128ms

2. The range of values for CSI reporting periodicity is extended to include 4ms, 8ms, and 16ms 

3. Study methods for triggering aperiodic CSI reports with a smaller PDCCH overhead than DCI format 0 or 4 
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