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In RAN1 #85, a set of agreements regarding SRS switching between LTE component carriers were reached regarding periodic and aperiodic SRS:
· Aperiodic SRS on a CC without PUSCH is supported for SRS carrier-based switching
· Details FFS
· Periodic SRS on a CC without PUSCH is supported for SRS carrier-based switching
· Details FFS	
· Strive for minimizing additional complexity (w.r.t. A-SRS), if any, and additional specification impact for supporting P-SRS
In this contribution, the support of periodic SRS is discussed. For the support of aperiodic SRS, refer to a companion contribution [1].
Periodic SRS
Periodic SRS has been supported in LTE since Rel-8 as the main means for uplink sounding. Though periodic SRS is deemed as not being so flexible as aperiodic SRS, periodic SRS is associated with less PDCCH signalling overhead than aperiodic SRS, and due to its predictability of occurrence, it may be easier for collision avoidance and handling. With proper configurations, periodic SRS may be utilized more efficiently than aperiodic SRS in certain scenarios, and periodic SRS and aperiodic SRS can complement each other well. The support of periodic SRS should reflect the potential advantages of using periodic SRS over aperiodic SRS.
Therefore, aperiodic SRS can be triggered in an on-demand and flexible way such as to respond to changes in traffic load and channel conditions, whereas periodic SRS can be configured for stable traffic demand. If a TDD CC is used for DL for a long time, rather than utilizing aperiodic SRS which amounts to high DCI signalling overhead, periodic SRS should be configured for the CC.
The configuration of periodic SRS can use existing mechanism and signalling as the baseline. It is needed to configure SRS switching-from and switching-to CC and SRS transmission opportunity (subframe position and symbol position) for periodic SRS, and the configuration should take into account of switching time to reduce the impact to other transmissions. For example, if the switching time is nonzero, the configured SRS symbol position should avoid the last symbol of a subframe. An issue with periodic SRS is that, if the SRS is rather frequent, it may incur high overhead and cause many disruptions to normal transmission/reception. One way out is to focus on relatively-long-periodicity SRS for SRS switching (e.g., 20 ms or longer), especially if the switching gap is long. For more short-term sounding, the network can rely on aperiodic SRS. In this case, the relatively-long-periodicity SRS switching should have relatively high priority [3]. For example, the priority of 40 ms periodicity SRS switching may have higher priority than other UL transmissions (except for possibly those carrying Ack/Nack). Another way is to allow short-periodicity SRS for SRS switching, but the priority is low, so that its disruption to normal transmission/reception can be reduced.
For enhanced efficiency as discussed in [2], SRS switching operations for several SRS transmissions can be configured to be contiguous in time (subject to SRS switching times, if any). This requires the periodic SRS configuration to allow multiple consecutive SRS transmissions (on the same or different CCs), and high-layer signalling to configure one or more consecutive SRS transmissions. For example, the first SRS configuration is for SRS transmission on TDD CC1 in OFDM symbol k for bandwidth configuration 1, the second SRS configuration is for SRS transmission on TDD CC1 in OFDM symbol k+1 for bandwidth configuration 2, and so on. That is, multiple consecutive SRS transmissions on the same CC may be for different bandwidth configurations, antenna ports, and so on. Multiple consecutive SRS transmissions on several CCs may also be configured.
It should be noted that for a deactivated carrier or a carrier in DRX, periodic SRS is not transmitted according to current standards. SRS carrier based switching should also follow the same principle, i.e., a UE will switch to a PUSCH-less TDD carrier for SRS transmission only if that carrier is activated and in Active time. This also helps to reduce SRS switching overhead.
Proposal: For periodic SRS support, support:
· Configure switching-to and switching-from CCs
· Configure SRS transmission opportunity (subframe position and symbol position)
· High priority for relatively-long-periodicity SRS
· Multiple SRS transmissions on consecutive OFDM symbols on one or more CCs
· No switching to an deactivated CC.
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In this contribution, support of periodic SRS is discussed. We have the following main proposal:
Proposal: For periodic SRS support, support:
· Configure switching-to and switching-from CCs
· Configure SRS transmission opportunity (subframe position and symbol position)
· High priority for relatively-long-periodicity SRS
· Multiple SRS transmissions on consecutive OFDM symbols on one or more CCs
· No switching to an deactivated CC.
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