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Introduction
In previous meetings, the following agreements were made:
· Agreement 1:
· NR supports both Alt. 1 and Alt. 2 as TX beamformer determination for SRS from previous agreement.
· Alt.1: UE applies gNB-transparent Tx beamformer to SRS (e.g., UE determines Tx beam for each SRS port/resource)
· Alt.2: based on gNB indication, e.g. via SRI
· Agreement 2:
· In NR, for SRS based UL-MIMO precoding for data scheduling, FFS the following aspects especially related to potential signaling impact:
· Single SRS resource based 
· Multiple SRS resource based 
· Multi-step acquisition, e.g., involving a mixture of single SRS resource and multiple SRS resource based, or using multiple SRS resource only, etc.
· Agreement 3:
· NR considers SRS transmissions with sequences achieving low-PAPR and possible multiplexing of SRS with different SRS bandwidths in the same symbol 
· FFS details
· NR supports frequency hopping within a partial-band for a UE
· At least hopping with a granularity of subband
· FFS other cases
· FFS SRS hopping among partial-bands
· Agreement 4:
· Support configurable SRS sequence ID by UE specific configuration if SRS sequence ID is supported
· Configuration examples: 
· higher layer 
· high layer + L1 signalling, If hierarchical indication of SRS sequence ID is supported, (example: base sequence ID and/or phase rotation ID)
· Agreement 5:
· NR supports aperiodic SRS triggering field in DCI.
· Supports at least one state of the field that can select at least one out of the configured SRS resources. 
· FFS: details
· Agreement 6:
· Scheduling SRS resources to multiple UEs where the resources have full and/or partial overlap of SRS time-frequency resources (REs) is supported, where
· The multiple SRS resources can share the same root sequence values in the overlapping REs to allow for low or zero mutual cross-correlation
· FFS: Minimum overlap granularity to ensure zero cross-correlation
· FFS: Detailed sequence design taking into account at least Cubic Metric, PAPR, and cross-correlation properties amongst overlapping SRS resources
· Agreement 7:
· A UE can be configured with an X-port SRS resource, where the SRS resource spans one or multiple OFDM symbols within a single slot
· FFS where all of the X SRS ports are sounded in each OFDM symbol
· FFS at least for the purposes of CSI acquisition:
· FFS a multi-symbol SRS resource can be configured such that the X SRS ports in each OFDM symbol are transmitted in different locations of the band in different OFDM symbols in the slot in a frequency hopping manner
· Note: This allows sounding a larger part of (or the full) UE bandwidth using narrower band SRS transmissions
· Note: at any OFDM symbol, all X ports are sounded in the same portion of the band
· Note: Consider UE RF implementation aspects on SRS design that may place constraints on the design of the symbol-wise hopping pattern
· e.g., Required time for frequency re-tuning (if re-tuning needed) or transient period if re-tuning is not needed

In this contribution we will address some of the open issues in the SRS design. In particular, we will focus some more on the overall system perspective and the dependency between some system parameters. One important topic we want to high-light is the power budget implications of reciprocity operation using large DL antenna arrays. In these scenarios the link-budget for UL SRS is significantly worse than DL data due to that the SRS is received without the antenna gain achieved on the DL data transmission. Hence NR should support multi-symbol SRS to combat this imbalance, this is further discussed in Sub-section 2.4.
[bookmark: _Ref178064866]Discussion
It has already been agreed that the sequence design for SRS should target low Cubic Metric and Peak to average power ratio. This criterion is then possible to meet using a base-sequence with good Cubic Metric and PAPR and only use different cyclic shifts of this base-sequence as cyclic shifts preserve the CM and PAPR. The draw-back is that cross-correlation properties can suffer from cyclic-shifts, but due to propagation delays and time-misalignments this impairment of the cross-correlation properties are impossible to avoid.
Resource specific SRS sequence design given current agreement
We will in this section discuss and exemplify two families of SRS sequences; the non-resource specific family, and the resource specific family that was previously described and discussed in [1].
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[bookmark: _Ref477433798]Figure 1: Sequence generation for SRS on a 100 PRB carrier with Comb 4
The difference between the two types is how the complex sequence value r(…) shown in Figure 1 is mapped to the nth resource element of the SRS resource.
Resource Specific Design
For the case of a resource specific design, which we interpret to be Alt 2 in Agreement #2 above, the base sequence values mapped to the SRS resource are a function of the PRB position of the SRS resource in the frequency domain. Further, we interpret Alt 2 to also mean that two SRS resources that overlap partially, share the same base sequence values in the overlap region.
[bookmark: _Ref478040911][bookmark: _Toc478043329][bookmark: _Toc478045051][bookmark: _Toc481572672][bookmark: _Toc481584874][bookmark: _Toc481589674][bookmark: _Toc481589761][bookmark: _Toc481671053][bookmark: _Toc481671602][bookmark: _Toc481743788][bookmark: _Toc481753025]SRS sequences that partially overlap in the frequency domain share the same base sequence values in the overlap region.
With this proposal, and through appropriate scheduling of SRS resources, it is possible to maintain mutual orthogonality between multiple SRS resources of different bandwidths and different PRB positions, even if some resources overlap only partially as shown in the right hand side of Figure 2.
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Figure 2: SRS scheduling options. With the flexible assignment (right), a resource specific design (Alt 2 with the extension in Proposal 3) ensures mutual orthogonality of the SRS resources assigned to all users.
One way fulfilling what is agreed in Agreement 6 above is to first define a long sequence for the complete carrier bandwidth and configure the UE to extract a segment of the sequence that intersects the PRBs allocated to the UE. Observe that there is then a need to define, e.g., [30] such sequences (like for LTE) so that a suitable reuse distribution can be created in the network.
Second, the SRS resource is divided into a number of blocks, where a block is defined as N contiguous sequence values, e.g., N = 12 as in Figure 1. The sequence values within each block are multiplied by a cyclic phase rotation sequence (block-wise cyclic shift of the sequence values).
Finally, the SRS scheduling should be restricted such that bandwidth of each SRS resource is an integer number of blocks, and that that scheduled SRS resources always overlap by an integer number of blocks. Furthermore, different users on the same comb should be assigned different cyclic shifts. Port orthogonalization within a SRS resource may be achieved in a similar fashion. With such a design, mutual SRS orthogonality is ensured amongst all users. Such scheduling is illustrated in the right hand side of Figure 2.
Non-Resource Specific Design
For the case of a non-resource specific design which we interpret to be Alt 1 in Agreement #2 above (LTE-like design), the base sequence values mapped to the SRS resource are a function of the bandwidth of the SRS resource and not the PRB position. The implication of this is that two resources of the same bandwidth that partially overlap can have different sequence values in the overlap region. This means that even if cyclic shifts are applied in a block-wise fashion within the overlap regions, orthogonalization may not be achieved due to the different base sequence values. Then, the only way to ensure mutual orthogonality amongst all users is to impose more severe scheduling restrictions than one would need with Alt2, e.g., by allowing only full overlap or no overlap amongst SRS resources. Such inflexible scheduling is illustrated in the left hand side of Figure 2.
[bookmark: _Ref481490676]Sequence design and correlation properties
In [1] the benefits with a resource specific SRS sequence design were discussed. One of the main use-cases foreseen in NR for SRS is reciprocity operation. In this context we will discuss the implications of the sequence design and the resulting cross-correlation properties. We will discuss this in two scenarios, first we will look at intra-cell and then proceed to discussing inter-cell. These two cases are illustrated in Figure 1.
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[bookmark: _Ref480889615]Figure 3: Intra-cell and inter-cell interference
Intra-cell cross-correlation properties
First for the intra-cell interference case (UE1 and UE2) the users are orthogonalized using cyclic-shifts of the same base-sequence. In this case the Comb, sequence length, timing-errors and the dispersion of the channel determine the cross-correlation. As an example consider that the taps of the channel lies within -0.5us … 1.0us then the leakage towards other cyclic shifts can be observed by considering CS0 and the other cyclic shifts CSn for n in [1,2, .. N-1] where N is the sequence length. 
That is, we have a relative time-offset between a tap in one channel and the filter-window of the relevant user. Then the correlation value can be seen as the attenuation i.e. level of the side-loob created by the limited bandwidth used to transmit the SRS i.e. the length of the sequence. For an infinite length sequence each tap in channel response would be a single peak and cross-correlation would be zero as long as the taps of other users lie out-side the filter-window. The level of cross-correlation that is acceptable is a system level optimization but to have some value as reference we consider here that an average maximum level in the region of 1/sqrt(10 x #CS) is acceptable but this value is quite arbitrary and will vary with use-case. The first set of results we consider is that we use 1, 2 or 4 Comb and use either 16, 8 or 4 cyclic shifts and a SRS allocation of 4 PRB the cross correlation values as depicted in Figure 1. We would then like to compare the correlation values for the offset with the worst average correlation value for all the cyclic shifts to roughly 0.08, 0.11 and 0.16. 
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[bookmark: _Ref480985199]Figure 4: Intra-cell cross-correlation on one Comb for 16 SRS ports over 4 PRB 
As can be observed from a correlation point of view there is a small penalty for the cyclic shifts of the SRS ports when going to a 4 Comb solution, but that is offset by an improved quality for the FDM separated ports over the combs. Observe that there is also the penalty for frequency domain interpolation for the 4 Comb that is not considered here and that is not always relevant for all the use-cases for SRS. 
For a sequence block over 4 PRB using 12 RE on a 4 Comb you could consider adding even more cyclic shifts but as can be seen in Figure 5, using 6 cyclic shifts is perhaps feasible but 12 cyclic shifts is clearly not. One option is to use a smaller number of cyclic shifts when you schedule a minimal 4 PRB allocation and use more cyclic shifts when you schedule 8 PRB or more PRB SRS blocks. When using 8 PRB on a 4 Comb you get a sequence using 24 RE and can get ok performance using 8 cyclic shifts, consider also then that supporting 8 shifts is nice in combination with 4 shifts as the 4 shifts are just using every second shift out of 8 in total. Remember that in the UL we can have also time miss-alignment due to non-proper timing advance adjustment even if we have a low delay-spread of 300 ns for the channel. Hence it is still not clear that it is possible to use 8 cyclic shifts just because the correlation seems sufficiently low. Doing a link-simulation using all 8 cyclic shifts show results that indicating a loss of a little more than 1 dB, see Figure 6, in a wide-beam DL beam-forming strategy. The system impact of such a loss needs further study but could probably be acceptable in some scenarios but we should probably not go beyond 8 cyclic shifts on a 4 Comb. Observe that SNR is in relation to the total UE power, that is, per UE SRS port it is thus 3 dB worse due to that the UE is using 2 TX sharing the total power.
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[bookmark: _Ref480987503]Figure 5: Max number cyclic shifts 4 Comb one 4 or 8 PRB using 12 or 24 Res
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[bookmark: _Ref481667190]Figure 6: Reciprocity based WB-beam forming loss 8 UEs using 8 cyclic shifts on combs 0 and 1 on a 4 comb with 0 dB SNR, 0 dB SIR, (i.e. roughly -9 dB SINR), 8 PRB blocks (24 REs), CDL_A 300ns, 128 RX/TX BS, 2 TX/RX UE,
Inter-cell cross-correlation properties
Another consideration is the interference from a neighbour cell, as illustrated by UE 3 in Figure 3. In this case the cross-correlation between different base-sequences is of interest and can give arguments for one SRS design over another design. For a 15 kHz sub-carrier spacing it is likely that interference is within the CP of 4.7 us, since 500-1000 meters is only 1.7-3.3 us. First let’s consider again the LTE-like non-resource specific design in [1] with the first QPSK-sequence referenced against the other 29. Let’s also consider the resource specific sequence design described in [1] for SRS Id i=0 referenced against the other (SRS Id i=1…29) for the first location and also the averaged over all locations in the frequency domain i.e. average over all PRB blocks [0,1,2,3], [4,5,6,7], …, [96,97,98 99].
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[bookmark: _Ref481049343]Figure 7: Inter-cell interference cross-correlation
To the left we study the LTE length 12 QPSK sequences found by computer search and how they correlate with each other, see Figure 7. To the right we compare this baseline to the resource specific example introduced in [1], we can this see that these are basically on par. The non resource example based on LTE would use the same length 12 QPSK sequences for a 4 PRB allocation but would not in general interfere with a matching length SRS in the inter-cell interference case. To investigate this type of interference scenario we consider every other possible block size that a given sequence could interfere with i.e. 1,2,..,25 number of blocks each containing 4 PRBs, that is, corresponding to 4, 8, …, 100 PRB SRS allocations. To simulate this type of scenario we consider that each SRS assignment is uniform random in size between 1 and 25.  We still only considering the situation that the interference falls within the cyclic prefix and that many cyclic shifts is used which we model by a set uniformly distributed cyclic time-offsets. This can be seen in Figure 5. In the results we can see a very small advantage for the resource specific SRS, but in principal they are on par from the point of view of cross-correlation between base-sequences. 
[image: ]
[bookmark: _Ref481050223]Figure 8: Inter-cell cross-correlation with uniform random scheduling, 0 time-offset
It also turns out, not shown, that for a given sequence length, 300 in the resource specific example using a 887 Zadoff-Chu, there is a trade-off between Cubic-Metric and cross-correlation properties. Going for a very large prime improves Cubic Metric but hurts correlation properties. Hence to have a good trade-off between Cubic Metric and correlation properties for each carrier bandwidth different sequences are needed due to the sequence length for the different carrier bandwidths. Consider for example a 20 MHz carrier with 1200 sub-carriers would need a different SRS sequence (length 300 for comb 4) than a 40 Mhz carrier with 2400 sub-carriers (length 600 for comb 4).  
[bookmark: _Toc481584867][bookmark: _Toc481572666][bookmark: _Toc481584868]For a minimum SRS allocation of 4 PRB using a 4 Comb a suitable number of cyclic shifts to use is 4. For a SRS allocation of 8 PRBs or more on a 4 Comb a suitable maximum number of cyclic shifts 8. Observe that the 4 cyclic shifts on a 4 PRB allocation can be defined as every second cyclic shift of the 8 cyclic shifts on a 8 PRB or larger allocation.
To maintain good SRS sequence properties, the sequence needs to be adapted to the carrier bandwidth, the number of Combs and the minimum SRS frequency resource
[bookmark: _Toc481572673][bookmark: _Toc481584875][bookmark: _Toc481147566][bookmark: _Toc481491068][bookmark: _Toc481492015][bookmark: _Toc481492118][bookmark: _Toc481492326][bookmark: _Toc481492374][bookmark: _Toc481572674][bookmark: _Toc481584876][bookmark: _Toc481589675][bookmark: _Toc481589762][bookmark: _Toc481671054][bookmark: _Toc481671603][bookmark: _Toc481743789][bookmark: _Toc481753026]On a 4 Comb support 8 cyclic shifts
[bookmark: _Ref481585511]Multi-symbol SRS and intra-slot and inter-slot hopping
[bookmark: _Toc480814718]One of the mayor use cases for SRS in NR is reciprocity operation, this will probably drive the power budget and the number of needed SRS per slot and PRB. Consider as an example a 128 antenna base-station which in theory can serve 128 spatial layers in DL but due to practical reasons only will serve perhaps 32 spatial layers. Observe that with good DL beam-forming the number of spatial layers is not limited by the number of orthogonal DM-RS ports due to that different base-sequences can assigned to UEs that are well spatially separated. If we want to serve 32 spatial layers and hence sound at least 32 ports in one slot this implies that if we can multiplex 16 SRS per PRB and symbol that we need at least 2 SRS OFDM symbols per slot, in case of frequency reuse on Comb 2 or 4 this value can increase as much as to 4 or 8 OFDM symbols.
The size of base-station array also influences the link budget of the SRS in relation to the DL data on PDSCH. This is due to that the SRS does not benefit from the beam-forming gain achieved for the DL data. Hence if we scale the antenna array a factor 10 we can need to scale the power budget on SRS a factor 10 to maintain the estimation quality on SRS.
For a more detailed analysis we can consider again a 128 antenna BS with 32 spatial layers that are distributed over 16 UEs with 2 TX/RX and 23 dBm power. If the base-station has 46 dBm power there is roughly a 30 dB difference due to around 18 dB beam-forming difference and 11 dBm power difference if you divide the base-station power equally over the UEs. A fact that offsets this big difference is that the SNR requirements on SRS is much lower than the SNR we want on DL data, and we can also expect impairment losses in the DL beam-forming. In Figure 9 we can see that operating SRS at -10 dB SNR only gives a moderate loss in gain of around 0.5 dB for a wide-band DL beam-forming strategy. Hence this more detailed reasoning also gives that in the ball-park 10 dB can be necessary to compensate using multi-symbol SRS. 
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[bookmark: _Ref481486796]Figure 9: Reciprocity wideband BF-loss, -10 dB SNR, CDL_A 300ns, 128 RX/TX BS, 2 TX/RX UE, Resource specific SRS, Comb 4 SRS, 1 CS on Comb 0, 1
Observe that for SU-MIMO scenarios i.e. rural cases this calculation becomes even worse and a very large offset is created between UL SRS and DL data. But that in those scenarios the beam-management procedures can be used, instead of reciprocity that is assumed to give the maximum system capacity in dense city scenarios.
[bookmark: _Toc481572668][bookmark: _Toc481584870]At least 2 OFDM symbols is needed within 1 slot to support MU-MIMO and high Doppler users
[bookmark: _Toc481572669][bookmark: _Toc481584871]At least 8 OFDM symbols for SRS can be needed in NR for reciprocity operation due to the link-budget imbalance between DL and UL
Overall conclusion is that we could support 8 OFDM symbols SRS, but these can be distributed over multiple slots or be contained within one slot. How this distribution should look like is very scenario dependent, for example, with a user with bad path gain and high Doppler all 8 need to be contained within one slot. But if bad path gain users are indoor users these would not be expected to have high Doppler hence allowing these users to distribute the 8 SRS OFDM symbols over e.g. 4 slots with 2 OFDM symbols each. This configuration then for the same overhead gives lower average delay for the users that have sufficiently good coverage to sound using only 2 symbol SRS. This due to that these users can be given a SRS each 2 OFDM symbol SRS opportunity.
[bookmark: _Toc481147572][bookmark: _Toc481491071][bookmark: _Toc481492018][bookmark: _Toc481492121][bookmark: _Toc481492329][bookmark: _Toc481492377][bookmark: _Toc481572677][bookmark: _Toc481584879][bookmark: _Toc481589678][bookmark: _Toc481589765][bookmark: _Toc481671056][bookmark: _Toc481671605][bookmark: _Toc481743790][bookmark: _Toc481753027]Support 1, 2 and 4 OFDM symbol SRS within one slot
[bookmark: _GoBack]In Figure 10 we illustrate this by using either a large SRS in Option A were everyone can sound the channel including the user with bad path gain, hence the channel estimate will age over time an everyone will have a channel estimate with age 1, 3, 5 and 7 slots when performing DL transmissions. On the other hand, if you distribute the SRS as in Option B, normal users with good coverage always have a new estimate when performing DL transmissions, observe that UE1 can thus be different users in different slots.
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[bookmark: _Ref481579483]Figure 10: SRS using 8 symbols in 1 slot or 2 symbols in 4 slots

Multi-symbol SRS and port mapping
When deciding how to map multiple ports onto resources in a multi-symbol SRS there are some considerations. We will here discuss cubic-metric, PAPR, power amplifier utilization and analogue beam-forming.
The simplest case is for analogue beam-forming where we have a clear limitation on that different beam-directions must be separated over different OFDM symbols due to the limitations in analogue beam-forming, this is then depicted in Figure 11 Option a). Hence the wanted number of ports per OFDM symbol is the number of analogue beam-formers in the UE e.g. 1 in the example in Figure 11.
[image: ]
[bookmark: _Ref481139591]Figure 11: SRS port mapping to multiple OFDM symbols examples
For digital implementations you should consider the type of SRS and hence the pre-coder used to transmit the different SRS ports. For pre-coded SRS you typically utilized all PAs for each of the ports exemplified by an FFT pre-coder matrix in Option a) in Figure 11. In this case you then should map the different ports on different OFDM symbols, otherwise the Cubic Metric will be destroyed by the superposition of the ports on each of the PAs. For non-pre-coded SRS only 1 PA is used to transmit each of the SRS ports, hence you should send all ports in each of the OFDM symbols not to limit the out-put power of the UE to force UEs to achieve max-allowed-power on each PA.
[bookmark: _Toc481572670][bookmark: _Toc481584872]Support to map different ports to different OFDM symbols is needed for analogue beam-forming and to keep low Cubic Metric and PAPR with pre-coded SRS
[bookmark: _Toc481572671][bookmark: _Toc481584873]Support to frequency-hop all ports is needed to achieve full PA utilization for non-beam formed SRS
[bookmark: _Toc481147574][bookmark: _Toc481491073][bookmark: _Toc481492020][bookmark: _Toc481492123][bookmark: _Toc481492331][bookmark: _Toc481492379][bookmark: _Toc481572679][bookmark: _Toc481584881][bookmark: _Toc481589680][bookmark: _Toc481589766][bookmark: _Toc481671057][bookmark: _Toc481671606][bookmark: _Toc481743791][bookmark: _Toc481753028]Support sending different SRS ports in different OFDM symbols
[bookmark: _Toc481147575][bookmark: _Toc481491074][bookmark: _Toc481492021][bookmark: _Toc481492124][bookmark: _Toc481492332][bookmark: _Toc481492380][bookmark: _Toc481572680][bookmark: _Toc481584882][bookmark: _Toc481589681][bookmark: _Toc481589767][bookmark: _Toc481671058][bookmark: _Toc481671607][bookmark: _Toc481743792][bookmark: _Toc481753029]Support frequency-hop all SRS ports over multiple OFDM symbols

SRS density down-selection for beam-management and low-accuracy CSI
For some less stringent use-cases compared to reciprocity operation e.g. beam-selection or wide-band pre-coder selection there is a benefit to frequency orthogonalize over comb due to the cross-correlation trade-off discussed in Sub-section 2.2. For example, in the case of beam-management you want good orthogonalization, you don’t need frequency domain interpolation and you want good frequency diversity. For inter-node measurements you would further want to frequency plan the resources. These observations leads to is could be beneficial to use a sparser Comb structure could be good for beam-management purposes. The two main options are then to add a 8 Comb or a 12 Comb, 8 is nice due to that it still maintains somewhat good sampling, 12 is nice due to the even sampling in relation to the PRB size. Both options also makes it possible to have a unified structure on SRS by adding this sparser Comb structure as a sub-sampling of one of the more dense combs. Hence if a down-selection is needed for e.g. beam-management this can be done while still maintaining a unified SRS design.
[bookmark: _Toc481147577][bookmark: _Toc481491076][bookmark: _Toc481492023][bookmark: _Toc481492126][bookmark: _Toc481492334][bookmark: _Toc481492382][bookmark: _Toc481572682][bookmark: _Toc481584884][bookmark: _Toc481589682][bookmark: _Toc481589768][bookmark: _Toc481671059][bookmark: _Toc481671608][bookmark: _Toc481743793][bookmark: _Toc481753030]Use a unified structure on SRS  
RRC Configuration and DCI signalling
One of the corner stones in the NR work has been the lean system and future compatibility. This type of system design also enables features such as Dynamic TDD and URLLC. Hence semi static configuration should not be mandatory for operating SRS. This precludes only using RRC configuration of SRS and mandates at least triggering of a RRC configured SRS in e.g. DCI.
Further from a DCI overhead perspective moving as much of the configuration to RRC is preferred. As discussed here and in [1] there is quite a few use cases where SRS is used. Hence the number of different RRC configured SRS assignments should cover a set of functions solved by a unified SRS. For example, we can need for a given user support for regular SRS for e.g. reciprocity where we can also need adaptation to the number and/or power requirements of scheduled users, we can need support for the UL beam-forming, we can need the inter-node measurements, we can need to pick different cyclic shifts and/or hopping patterns to maintain orthogonality, we can need to trigger a single aperodic SRS or a periodic SRS, we can need to trigger not sending SRS. This basically implies that we need at least 2 bits for SRS configuration and at least 1 bit for orthogonalization either cyclic shift or hopping pattern or not sending SRS. Not sending SRS can be either be blanking OFDM symbols to allow other users to transmit SRS or to use all OFDM symbols to transmit other transmissions e.g. data.
[bookmark: _Toc481147578][bookmark: _Toc481491077][bookmark: _Toc481492024][bookmark: _Toc481492127][bookmark: _Toc481492335][bookmark: _Toc481492383][bookmark: _Toc481572683][bookmark: _Toc481584885][bookmark: _Toc481589683][bookmark: _Toc481589769][bookmark: _Toc481671060][bookmark: _Toc481671609][bookmark: _Toc481743794][bookmark: _Toc481753031]Configure and trigger SRS using both RRC and DCI
Conclusions
Based on the discussion in this contribution we propose the following:
Proposal 1	SRS sequences that partially overlap in the frequency domain share the same base sequence values in the overlap region.
Proposal 2	On a 4 Comb support 8 cyclic shifts
Proposal 3	Support 1, 2 and 4 OFDM symbol SRS within one slot
Proposal 4	Support sending different SRS ports in different OFDM symbols
Proposal 5	Support frequency-hop all SRS ports over multiple OFDM symbols
Proposal 6	Use a unified structure on SRS
Proposal 7	Configure and trigger SRS using both RRC and DCI
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