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1. Introduction

Sounding Reference Signal (SRS) has been widely used for various functionalities in NR, e.g., antenna switching for DL CSI, beam management, codebook based PUSCH and non-codebook based PUSCH. After extensive discussions for Rel-17 MIMO enhancement, some potential enhancements for SRS were agreed in the WID of FeMIMO for Rel-17[1], where the detailed objectives for SRS enhancements are summarized as follows:
	· Identify and specify enhancements on aperiodic SRS triggering to facilitate more flexible triggering and/or DCI overhead/usage reduction

· Specify SRS switching for up to 8 antennas (e.g., xTyR, x = {1, 2, 4} and y = {6, 8})

· Evaluate and, if needed, specify the following mechanism(s) to enhance SRS capacity and/or coverage: SRS time bundling, increased SRS repetition, partial sounding across frequency


In this contribution, we will present our views on flexible SRS triggering, SRS antenna switching and enhancement for improving the SRS capability and coverage.
2. Flexible SRS triggering
As specified in Rel-16, gNB will configure slot offset(s) k via RRC signaling for the corresponding an aperiodic SRS resource set.  If the UE receives the DCI triggering aperiodic SRS in slot n, the UE transmits aperiodic SRS in each of the triggered SRS resource set(s) in slot 
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. One issue here is the determined slot 
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for aperiodic SRS transmission might not be available for uplink transmission due to the dynamic change/indication of slot format configuration and possible HARQ-ACK transmission. An example of failed transmission of AP SRS due to this reason is shown in Fig 1. The transmission of AP-SRS will be dropped because the triggered slot corresponding to k =4 is not available for uplink. In order to avoid this issue and provide more flexibility for gNB, a more flexible SRS triggering mechanism can be considered. 
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Figure 1: Rel-15 slot offset k 
Regarding the flexible SRS triggering, we made the following agreement in the RAN1 NR #104e meeting:
Agreement
Confirm the following WA with modifications

An “available slot” is a slot satisfying there are UL or flexible symbol(s) for the time-domain location(s) for all the SRS resources in the resource set and it satisfies UE capability on the minimum timing requirement between triggering PDCCH and all the SRS resources in the resource set.

· From the first symbol carrying the SRS request DCI and the last symbol of the triggered SRS resource set, UE does not expect to receive SFI indication, UL cancellation indication or dynamic scheduling of DL channel/signal(s) on flexible symbol(s) that may change the determination of “available slot”.
· Note: Collision handling between the triggered SRS and any other UL channel/signal is performed after the determination of available slot.

· FFS: Rules to handle the case of multiple SRS resource sets with overlapping symbols and/or triggered by a same DCI
Agreement
A list of t values is configured in RRC for each SRS resource set. Adopt at least one of the following for DCI indication of t.

· In DCI format 0_1/0_2 without data and without CSI request, 

· Alt 1-1: Reuse the same scheme used for DCI format 0_1/0_2/1-1/1-2 that schedules a PDSCH or PUSCH

· Alt 1-2: Re-purpose unused DCI field to indicate t

· Alt 1-3: t is indicated by a configurable DCI field, where the DCI field may contain bits from unused fields and additional bits configured by gNB

· FFS design details with other potential field(s)

· FFS: whether t can be slot offset

· In DCI format 0_1/0_2/1-1/1-2 that schedules a PDSCH or PUSCH

· Alt 2-1: t is indicated by adding a new configurable DCI field

· Alt 2-2: t is indicated without adding DCI payload

· Note: The size of DCI payload does not change dynamically

· Note: RAN1 should strive for unified solution for different DCI formats.

· FFS: The number of RRC configured t values per SRS resource set and DCI bit field size.

In the last meeting, we have the agreements about the definition of available slot, three issues are left to be discus. One open issue is how to define the reference slot. In Opt.1 the reference slot is the slot with the triggering DCI, and the slot offset of aperiodic SRS resource set with respect to that reference slot is only determined by t which is indicated from DCI or RRC. To be noted that the definition of t is the (t+1)-th available slot. To avoid repetition, it's not described in the following doc. For example, the 2nd downlink slot trigger aperiodic SRS, gNB configure slot offset t=0, UE can transmit aperiodic SRS at the 7th slot, i.e., the 1st available slot.
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Figure 2: Opt. 1: Reference slot is the slot with the triggering DCI
In Opt.2 the reference slot is the slot indicated by the legacy triggering offset. So, the total slot offset consists of two parts, the first one is the legacy triggering offset configured by RRC in each SRS resource set and the second part is the indicated slot offset t. This two-step slot offset calculation scheme will increase the computation complexity meanwhile bring the additional overhead on RRC signaling or DCI signaling. For example, the 2nd downlink slot trigger aperiodic SRS, gNB configure the legacy slot offset k=3 and further configure slot offset t=0, the reference slot is 3, UE calculate the 1st available slot start from the 5th slot, i.e., UE transmit SRS at the 7th slot. It seems that Opt.1 can achieve the same purpose with only configure one parameter.
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Figure 3: Opt. 2: Reference slot is the slot indicated by the legacy triggering offset.
Observation 1: Compared with Opt.2, Opt.1 is a more simply way to determine slot offset by only one parameter and without increasing extra RRC signaling overhead.
Therefore, we propose to adopt Opt.1 to defined the reference slot:
Proposal 1: Support Option 1 and the Reference slot for aperiodic SRS is the slot with the triggering DCI.

Regarding the method of indicating t, for a more friendly UE implementation method, we prefer a unity solution for DCI format 0_1/0_2 without data and without CSI request and DCI scheduling a PDSCH or PUSCH. Besides, implicit method is preferred in our view. To discuss that,  let us consider two different options, one is that a list of t is configured by RRC and further can be indicated by implicit DCI, i.e. Opt.1-1, another is a list of t is configured by RRC and determined by explicit DCI i.e. Opt.1-2. For the first option, the implicit indication of t by DCI, one considerable scheme is to associate the triggering slot offset t with DCI SRS request state. For example, the trigging slot offset is configured as {3,2,1} corresponding to the SRS request state is {01,10,11} respectively. This reuse DCI field scheme seems no more overhead increase, besides, the slot offset is set for per SRS resource set. Through different DCI trigger state, UE transmit SRS with different slot offset. As for the second option, explicitly indicating one t in DCI will cause one same slot offset on all the SRS resource set triggered by the same DCI. That is not flexible and even will cause collision for SRS transmitting. We do not see the necessity to further update the available transmission slot with DCI by explicit way and not even mention that it will cause extra overhead increasing. Another benefit of implicit indication method is the maximum number of RRC configured a list of t is corresponds to the number of SRS states minus one, and without increasing DCI size. For the current spec, the number of RRC configured t values per SRS resource set is 3. 
Observation 2: Implicit indication method can support available slot offset t is configured by per set to avoid collision and without increasing DCI size 
Proposal 2: A common solution for DCI format 0_1/0_2 without data and without CSI request and DCI scheduling a PDSCH or PUSCH and t is indicted with an implicit way
For MAC CE updating candidate triggering offset, as we mentioned above, the (t+1)-th available slot configured by RRC has enough flexibility to avoid the collision due to the dynamic change/indication of slot format configuration and possible HARQ-ACK transmission. 
Proposal 3: Don’t support MAC CE to update candidate triggering offset
3. SRS antenna switching
In the RAN1 NR #104e meeting, we made the following agreement to enhance the antenna switching for 8 Rx and 6 Rx:
Agreement
· For aperiodic antenna switching SRS, support to configure N <=N_max resource sets, where totally K resources are distributed in the N resource sets flexibly based on RRC configuration.
· For 1T6R, K=6, N_max = [4], and each resource has 1 port.
· For 1T8R, K=8, N_max = [4], and each resource has 1 port.
· For 2T6R, K=3, N_max = [3], and each resource has 2 ports.
· For 2T8R, K=4, N_max = [4], and each resource has 2 ports.
· (Working Assumption) For 4T8R, K=2, N_max = [2], and each resource has 4 ports.
· FFS the number of supported candidate values of N for each xTyR.
· FFS extension to increase N_max for 1T4R, 2T4R, T=R and 1T2R cases for aperiodic, periodic and semi-persistent SRS resources
· FFS the number of resources and resource sets for semi-persistent and periodic antenna switching SRS
· Note: SRS could be transmitted over the last 6 OFDM symbols, or over any OFDM symbols within the slot subject to UE capability.
In the Rel-15, SRS antenna switching of 1T2R, 2T4R, 1T4R, 1T4R, 2T4R, 1T=1R, 2T=2R, 4T=4R is introduced for DL CSI acquisition. With the development of new commercial form-factor CPEs and laptops, the requirements of supporting antenna switching with up to 6Rx and 8Rx are emerging. The main benefits of supporting 6Rx/8Rx are to enable higher date streams of PDSCH and improve the DL spectrum efficiency. Considering typical products in the market are usually equipped with 1 or 2 Tx antennas it is preferred to expand the SRS antenna switching to 1T6R, 2T6R, 1T8R, 2T8R and 4T8R SRS. 
Figure 4 shows the restriction of antenna switching, for example, here is the 1T6R UE configuration and we assume that SRS switching with two SRS sets and each set has three SRS resources.  Each SRS resource in a given set consisting of one SRS port. The first set transmitted in the last 5 symbols of slot#0, the second set transmitted in the last 5 symbols of slot#1, meanwhile the rest symbols of these two slots transmitted PUSCH. If the last symbol of slot#0 is transmitting SRS at antenna port#2, the first symbol of slot#1 is transmitting PUSCH at antenna port#0. UE cannot switch from port#2 to port#0 within the CP of the first symbol of PUSCH. Then there will be performance loss for the PUSCH, especially when the first symbol of the PUSCH is DMRS symbol. Figure 5 shows the evaluation results for different number of PUSCH symbols and different modulation orders with or without DMRS in the first symbol. Different switching time (2, 3, 4.5, 6us) is assumed in the starting of the first symbol of the PUSCH. It can be found that when DMRS symbols are allocated in the first symbol, or when the modulation order is high, the performance loss of switching time larger than CP (which is the typical case) is very significant. 
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Figure 4: the switching from SRS to PUSCH with different antenna
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Figure 5: The performance with antenna switching time in PUSCH
The potential performance loss will result in additional scheduling restriction to gNB in the slot next to the SRS resource for antenna switching, e.g. lower modulation order, more PUSCH symbol, PUSCH mapping type etc. The more slots SRS resources for antenna switching occupy, the more scheduling restrictions and potential performance loss will occur. 
Furthermore, as the configuration for 6RX and 8RX shown in Table 1, larger values of N will lead to larger CSI latency from antenna switching, which may impact the performance of DL precoding. Hence, we propose to support one or two slots for SRS resources for antenna switching regardless of xTyR. For 1T6R, 2T6R, 2T8R and 4T8R contain 6 resources, 3 resources, 4 resources and 2 resources, respectively, which can be transmitted in one slot with the agreements of increasing the maximum number of repetition symbols in one slot. However, for 1T8R, it requires at least 15 symbols that can’t be transmitted in one slot. Therefore, at least two SRS sets should be configured for 1T8R UE. Considering the same design as Rel-15, we also support configure up to two sets for 1T6R, 2T6R, 2T8R and 4T8R.
Table 1: SRS configuration for 6RX and 8RX
	UE capability
	SRS Resource Set
	SRS Resource
	SRS port

	1T6R
	One or two SRS resource sets
	One set has six SRS resources 
or
two sets, each set has three SRS resources 
	each SRS resource in a given set consisting of a single SRS port

	1T8R
	two SRS resource sets
	two sets, each set has two SRS resources
	each SRS resource in a given set consisting of a single SRS port

	2T6R
	One or two SRS resource sets
	One set has three SRS resources 
or
two sets, one set has one SRS resource and another has two SRS resources
	each SRS resource in a given set consisting of two SRS ports

	2T8R
	One or two SRS resource sets
	One set has four SRS resources 
or
two sets, each set has two SRS resources
	each SRS resource in a given set consisting of two SRS ports

	4T8R
	One or two SRS resource sets
	One set has two SRS resources 
or
two sets, each set has one SRS resource
	each SRS resource in a given set consisting of four SRS ports


Proposal 4: For aperiodic antenna switching SRS, support the following configuration:
· Support 1T6R SRS switching with the configuration of one SRS resource set with six SRS resources, or with two SRS resource sets and each set has three SRS resources.  Each SRS resource in a given set consisting of a single SRS port
· Support 1T8R SRS switching with two SRS resource sets and each set has four SRS resources.  Each SRS resource in a given set consisting of a single SRS port
· Support 2T6R SRS switching with the configuration of one SRS resource set with three SRS resources, or with two SRS resource sets and one set has one SRS resource and another has two SRS resources.  Each SRS resource in a given set consisting of two SRS ports
· Support 2T8R SRS switching with the configuration of one SRS resource set with four SRS resources, or with two SRS resource sets and each set has two SRS resources.  Each SRS resource in a given set consisting of two SRS ports
· Support 4T8R SRS switching with the configuration of one SRS resource set with two SRS resources, or with two SRS resource sets and each set has one SRS resource.  Each SRS resource in a given set consisting of four SRS ports

4. SRS capacity and/or coverage enhancement
In the RAN1 NR #104e meeting, we made the following agreement on further study on SRS capacity and/or coverage enhancement:

Agreement
For Rel-17 SRS capacity and coverage enhancement, support the following
· Increase the maximum number of repetition symbols in one slot and one SRS resource to S
· Support at least one S value from {8, 10, 12, 14}
· FFS other candidate values

· Support to transmit SRS only in [image: image11.png]\SRS.Bsps
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 indicates the number of RBs configured by BSRS and CSRS
· Support at least one PF value from {2, [3], 4, 8}
· FFS other candidate values, e.g., non-integer values for PF
· Note: SRS sequence shorter than the minimum length supported in the current specification is not pursued.
· No new sequence including length is introduced
· FFS it is applicable to frequency hopping and non-frequency hopping
· FFS detailed signaling mechanism to determine PF and the location of the [image: image13.png]\SRS.Bsps








 RBs
· Support Comb 8
· Note: SRS sequence shorter than the minimum length supported in the current specification is not pursued.
· FFS whether and if needed, how to use harmonized approach to define the three supported schemes
· Note: other schemes for SRS capacity and coverage enhancements are not supported in Rel-17.
SRS capacity enhancement is very important to ensure the performance of UL/DL transmission, especially in UE dense area. In Rel-15, the UE may be configured by the higher layer parameter resourceMapping in SRS-Resource with an SRS resource occupying 
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 adjacent symbols within the last 6 symbols of the slot. In Rel-15, there are 8 symbols not available for SRS transmission, which limits the SRS capacity. Moreover, SRS for NR positioning, LTE Rel-16 SRS and SRS for NR-U already support up to 14 symbols in a slot for SRS transmission, it is unclear whether the SRS design for NR-U can also be applied to the licensed band (which needs further discussion in RAN1 / RAN plenary). More symbols for SRS transmission bring the possibility of increasing SRS repetition, thereby improving the coverage of SRS. Here we suggest to follow NR positioning conclusions, which supports to increase the maximum number of repetition symbols to {8,12}.
Proposal 5: To increase the SRS capacity and enhance SRS coverage, support to increase the maximum number of repetition symbols in one slot to {8, 12}
The second and the third bullet are mainly focus on the discussion about the partial sounding. In Rel-15, partial sounding is supported and can be configured by RRC parameters, as seen from Figure 5, which is an example of full frequency hopping and assume
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. As for one SRS resource, a subband SRS is transmitted during one OFDM symbol, i.e., 12PRBs, SRS transmission in the full bandwidth will through 4 OFDM symbols. Partial sounding can be used in power-limited scenarios since the subband SRS transmission provide additional power boosting. So, partial sounding is a needed function and beneficial for precisely channel estimation, Rel-17 should consider the enhancement about partial sounding.
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Figure 5: Rel-15 frequency hopping

4.1.1 RB-level partial sounding 
For the method of partial sounding on each hop, as seen from Figure 6, configure with 
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, full bandwidth is 48 PRBs and each subband contains 12 PRBs. During one OFDM symbol, SRS only transmit on 6 PRBs on each hop, while 12 PRBs are used for SRS transmission for the current Rel-15 frequency hopping, where the remain 6PRBs is reconstructed by interpolation. Partial sounding on each hop not only provides larger SRS capacity, but also brings extra 3 dB power boosting at the cost of lower SRS density.
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Figure 6: Partial sounding on each hop

Since SRS sequence shorter than the minimum length supported in the current specification is not pursued, it’s necessary to discuss about PF value under different frequency parameters. The current specification supports the minimum length is 12, that is the granularity is 4PRBs which configures comb4. From the table 2, SRS bandwidth configuration is determined by 
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, for each hop, the transmission granularity is 
[image: image23.wmf]SRS,b

m

. Table 3 shows the supported minimum 
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under different PF value. If PF equals to 2, 
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should be larger than 4PRBs when configured comb2, and 
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should be larger than 8PRBs when configured comb4 meanwhile 
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should be larger than 16PRBs when configured comb8. For PF equals to 4, 
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should be larger than 8PRBs, 16PRBs and 32PRBs when configured comb2, comb4 and comb8 respectively. For PF equals to 8, 
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should be larger than 16PRBs, 32PRBs and 64PRBs when configured comb2, comb4 and comb8 respectively. Due to SRS sequence restrictions, PF value has serious restriction. For example, 
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, besides need to meet comb=2. Also, some 
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 cannot be divided evenly by PF=8, such as 68PRBs, 36PRBs, it will lead to RE-level partial sounding which cause a much more complexity handle problem for UE. Therefore, PF=2 or 4 can satisfy partial sounding requirements.
As for the start location of the [image: image34.png]\SRS.Bsps
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 , where Y is configured from{0,…,PF-1}.
We mainly focus on the discussion about frequency hopping situation, as for the non-frequency hopping circumstance, SRS transmitted at the fixed frequency position, adjusting frequency parameters as 
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 are able to achieve the same purpose of RB-level partial sounding. 
Table 2: SRS bandwidth configuration
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	0
	4
	1
	4
	1
	4
	1
	4
	1

	1
	8
	1
	4
	2
	4
	1
	4
	1

	2
	12
	1
	4
	3
	4
	1
	4
	1

	3
	16
	1
	4
	4
	4
	1
	4
	1

	4
	16
	1
	8
	2
	4
	2
	4
	1

	5
	20
	1
	4
	5
	4
	1
	4
	1

	6
	24
	1
	4
	6
	4
	1
	4
	1

	7
	24
	1
	12
	2
	4
	3
	4
	1

	8
	28
	1
	4
	7
	4
	1
	4
	1

	9
	32
	1
	16
	2
	8
	2
	4
	2

	10
	36
	1
	12
	3
	4
	3
	4
	1

	11
	40
	1
	20
	2
	4
	5
	4
	1

	12
	48
	1
	16
	3
	8
	2
	4
	2

	13
	48
	1
	24
	2
	12
	2
	4
	3

	14
	52
	1
	4
	13
	4
	1
	4
	1


Table 3: Supported minimum 
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Observation 3: non-integer values for PF will cause RE-level partial sounding which makes more troubles on UE complexity and multiplex
Proposal 6: Support to transmit SRS only in [image: image54.png]\SRS.Bsps









 contiguous RBs in one OFDM symbol, where PF value is from {2, 4}
Proposal 7: UE didn’t expect to receive PF when SRS sequence shorter than the minimum length supported in the current specification or PF value is disabled when SRS sequence shorter than the minimum length supported in the current specification  
Proposal 8: UE didn’t expect to receive PF and the location of the [image: image56.png]PE
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 RBs where there is non-frequency hopping
4.1.2 Larger comb size

The method with lager comb size (Figure 7) can also achieve similar goals without introducing a new hopping pattern, i.e., comb-8 or even comb-12. For example, comb-4 has the same power boosting and capacity enhancement as partial sounding on each hop with comb-2. The design for SRS for positioning in Rel-16 can be reused if a larger comb size is introduced in Rel-17. 
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Figure 7: Larger comb size

Proposal 9: Rel-17 reuse the same configuration of SRS positioning in rel-16, including sequence generation, sequence length, and RRC configuration such as cyclic shift.
5. Flexible DCI format
In the RAN1 NR #104e meeting, we have agreed to support DCI format 0_1/0_2 to trigger SRS without data and without CSI request:
Agreement 
Further study whether and if needed, how to achieve further enhancements on aperiodic SRS triggering and resource management based on repurposing unused fields in DCI format 0_1/0_2 without data and without CSI. Consider the following examples:
· CAT A: Time-domain parameters

· A-1: Indication of available slot position, i.e., the t values

· A-2: Indication of slot offset

· A-3: Indication of SRS symbol-level offset

· A-4: Indication of time-domain behavior for SRS transmission over multiple OFDM symbols, e.g., repetition, hopping, and/or splitting

· CAT B: Frequency-domain parameters

· B-1: Indication of a group of CCs for SRS transmission

· B-2: Indication of frequency domain resource in a BWP for SRS transmission

· B-3: Indication of whether DL/UL BWP is applied for SRS transmission

· CAT C: Power control parameters

· C-1: Re-purpose ‘TPC command for PUSCH’ as ‘TPC command for SRS’

· FFS impact on power control, impact from triggering a group of CCs for SRS

· C-2: Indication of open loop power control parameter e.g., p0.

· CAT D: Spatial-domain parameters, i.e., indication of SRS port and beamforming

· CAT E: Extend the number of DCI codepoints for aperiodic SRS trigger states

· Other examples are not precluded
We think repurpose unused fields in DCI format 0_1/0_2 without data and without CSI is a lower priority issue. The occasion is rare and we didn’t see any necessary benefits to enhance this capability. Furthermore, repurposing unused fields in DCI is to change the parameters for a set of SRS sets. For example, CAT A-2 is to indicate slot offset, the mainly purpose to revise slot offset is to avoid the collision between a bunch of SRS resource sets. However, for one aperiodic SRS trigger state will trigger more than one SRS resource sets. Although repurposing unused fields to indicate slot offset, for SRS resource sets have the same trigger state still cannot handle collision problem. For CAT A-1, we expect for a common solution for DCI format 0_1/0_2 without data and without CSI request and DCI scheduling a PDSCH or PUSCH. Thus, we suggest to postpone the discussion until the design in DCI indication of t is clear.  
Proposal 10: Repurposing unused fields in DCI is a lower priority issue. We would prefer to postpone the discuss of repurposing DCI unused fields until triggering available slot offset t is done. 
6. Conclusions
In this contribution, we discuss simulation assumptions and potential solutions for Rel-17 SRS enhancement. The proposals are summarized as below:
Observation 1: Compared with Opt.2, Opt.1 is a more simply way to determine slot offset by only one parameter and without increasing extra RRC signaling overhead.

Observation 2: Implicit indication method can support available slot offset t is configured by per set to avoid collision and without increasing DCI size 

Observation 3: non-integer values for PF will cause RE-level partial sounding which makes more troubles on UE complexity and multiplex
Proposal 1: Support Option 1 and the Reference slot for aperiodic SRS is the slot with the triggering DCI.
Proposal 2: A common solution for DCI format 0_1/0_2 without data and without CSI request and DCI scheduling a PDSCH or PUSCH and t is indicted with an implicit way
Proposal 3: Don’t support MAC CE to update candidate triggering offset

Proposal 4: For aperiodic antenna switching SRS, support the following configuration:

· Support 1T6R SRS switching with the configuration of one SRS resource set with six SRS resources, or with two SRS resource sets and each set has three SRS resources.  Each SRS resource in a given set consisting of a single SRS port
· Support 1T8R SRS switching with two SRS resource sets and each set has four SRS resources.  Each SRS resource in a given set consisting of a single SRS port
· Support 2T6R SRS switching with the configuration of one SRS resource set with three SRS resources, or with two SRS resource sets and one set has one SRS resource and another has two SRS resources.  Each SRS resource in a given set consisting of two SRS ports
· Support 2T8R SRS switching with the configuration of one SRS resource set with four SRS resources, or with two SRS resource sets and each set has two SRS resources.  Each SRS resource in a given set consisting of two SRS ports
· Support 4T8R SRS switching with the configuration of one SRS resource set with two SRS resources, or with two SRS resource sets and each set has one SRS resource.  Each SRS resource in a given set consisting of four SRS ports
Proposal 5: To increase the SRS capacity and enhance SRS coverage, support to increase the maximum number of repetition symbols in one slot to {8, 12}
Proposal 6: Support to transmit SRS only in [image: image58.png]\SRS.Bsps









 contiguous RBs in one OFDM symbol, where PF value is from {2, 4}
Proposal 7: UE didn’t expect to receive PF when SRS sequence shorter than the minimum length supported in the current specification or PF value is disabled when SRS sequence shorter than the minimum length supported in the current specification  
Proposal 8: UE didn’t expect to receive PF and the location of the [image: image60.png]PE
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 RBs where there is non-frequency hopping
Proposal 9: Rel-17 reuse the same configuration of SRS positioning in rel-16, including sequence generation, sequence length, and RRC configuration such as cyclic shift.
Proposal 10: Repurposing unused fields in DCI is a lower priority issue. We would prefer to postpone the discuss of repurposing DCI unused fields until triggering available slot offset t is done. 
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