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Introduction
In this contribution, the remaining issues on SRS enhancements on TDD CJT for cyclic shift/comb offset hopping are further analyzed. Besides, potential schemes for 8-port SRS for the usage of codebook /antenna switching are discussed, including the remaining issues when an 8-port SRS resource is mapped on one symbol and multiple symbols in TDM manner.

SRS enhancement for TDD CJT
Remaining issues on new hopping schemes
It has been agreed that both cyclic shift hopping and comb offset hopping for SRS are supported in Rel-18. The remaining issues of two new hopping schemes should be further discussed, such as combinations of multiple hopping schemes, hopping pattern reinitialization, and co-existing with legacy SRS resources.
The combination of hopping schemes
	Agreement
For SRS interference randomization, support:
· Opt. 3: Both cyclic shift hopping and comb offset hopping. 
· At least the two features can be separately configured
· FFS: Combined cyclic shift hopping and comb offset hopping for a UE
· FFS: Separate or combined with SRS sequence group hopping / sequence hopping 
· FFS: Associated UE capability
Agreement
Whether SRS comb offset hopping can be combined with one of group / sequence hopping on a SRS resource depends on UE feature/capability design.
· FFS: Whether SRS cyclic shift hopping can be combined with one of group / sequence hopping on a SRS resource depends on UE feature/capability design. 
· FFS: UE feature/capability design details.


In the previous meeting, the issue of the combination of hopping schemes was proposed, such as the combination of cyclic shift hopping and comb offset hopping, the combination of cyclic shift hopping schemes and two legacy hopping schemes, i.e., sequence hopping and group hopping. However, whether the additional benefit can be provided by these combinations should be further discussed. 


Figure 1. SRS transmission in TDD CJT scenario
To evaluate the performance of these combinations, LLS simulation is performed for TDD CJT scenario. Assume that there are two TRPs and two UEs, UE1 transmits SRS1 to TRP1 and TPR2, while UE2 transmits SRS2 to TRP1 and TPR2 as shown in Figure 1. Besides, SRS1 and SRS2 are both configured as 4 ports with comb 2 and R=4, where port 1000 and port 1002 are in comb offset 0 with CS=4 and CS=0, and port 1001 and port 1003 are in comb offset 1 with CS=6 and CS=2. The group sequence u=2 and u=7 are used for two SRS resources separately. Moreover, to simulate the large cross-SRS interference between two SRS resources, the SRS transmission power from UE1 to TRP1, UE1 to TRP2, UE2 to TRP1, UE2 to TRP2 is set as 0dB, -3dB, -3dB, 6dB. In the simulation, multiple hopping schemes are evaluated as shown in Figure 2, including sequence hopping, group hopping, comb offset hopping, cyclic shift hopping, and multiple combinations.
[image: ]
Figure 2. The MSE performance of different hopping schemes
In Figure 2, MSE is evaluated to show the performance of SRS channel estimation for UE1 at TRP2. It is observed that all hopping schemes can provide randomization gain for cross-SRS interference. Cyclic shift hopping provides the largest performance gain with 4.5dB due to its effective randomization in the code domain. Regarding the combination schemes, they can only provide limited additional gain than cyclic shift hopping.
Moreover, from the perspective of complexity at UE/gNB side, the combination of hopping schemes would increase the complexity for UE to transmit SRS, and it would also increase the complexity of SRS channel estimation. 
The additional benefit of the combination of hopping schemes is limited.
Cyclic shift hopping is not expected to be configured with comb offset hopping.
Cyclic shift hopping is not expected to be configured with sequence hopping and group hopping.

Hopping pattern reinitialization
	Agreement
For SRS comb offset hopping and/or cyclic shift hopping, for a SRS resource, the hopping pattern initialization ID determined by , where  is a new ID for cyclic shift hopping and/or comb offset hopping.
· The range of the new ID is from 0 to 1023
Agreement
For SRS comb offset hopping / cyclic shift hopping, support reinitialization at the beginning of every N radio frame(s), where N ≥ 1.
· FFS: N is fixed or configurable.


For sequence hopping and group hopping, the hopping pattern would be reinitialized at the beginning of each radio frame. That means sequence hopping and group hopping can only provide randomization in one frame. In the next frame, the hopping pattern would be reused as what is in the current frame. One of the advantages of this reinitialization mechanism is to reduce the UE complexity of generating SRS. If there is no reinitialization, UE would generate the hopping pattern with infinite length.
A similar principle can be applied for cyclic shift hopping and comb offset hopping, considering the complexity of generating SRS and randomization gain. Due to the persistent interference between two SRS resources colliding with each other, performing hopping reinitialization per frame would not be enough to handle the cross-SRS interference. Thus, per N frames has been agreed as the reinitialization granularity.
The remaining issue is how to determine the value of N. One direct method is to fix the value of N. However, for comb offset hopping, the time granularity of the hopping pattern can be configured as per symbol or per R symbols, and the periodicity of SRS transmission is flexible. Therefore, it seems difficult to determine a fixed value for all cases. A more feasible way is to configure the value of N based on RRC configuration.
It is difficult to determine a fixed value of N for all cases of different SRS periodicity and time granularity of hopping pattern.
Support to configure the value of N based on RRC parameter.

Co-existing with legacy SRS resources
In the current system, multiple SRS resources from different UEs can be multiplexed on the same time-frequency resource based on orthogonal cyclic shifts. Taking cyclic shift hopping as an example, if the network configures one legacy SRS resource without cyclic shift hopping and Rel-18 SRS resource with cyclic shift hopping on the same time-frequency resource, where their initially configured cyclic shifts are orthogonal. After cyclic shift hopping in the Rel-18 SRS resource, changed cyclic shifts may collide with the cyclic shifts of the legacy SRS resource. That would degrade the channel estimation performance of the legacy SRS resource. Fortunately, the collision caused by cyclic shift hopping is temporary in this case. In other words, even if the collision happens, the cross-SRS interference is randomized. To completely void such cases, the network can also configure the legacy SRS and Rel-18 SRS in the different comb positions by implementation. The principle of comb offset hopping co-existing with legacy SRS resources is similar.
Another way to avoid collisions with the legacy SRS resource is to introduce the subset of cyclic shifts or comb offsets. However, introducing the subset would degrade the gain of comb offset hopping and cyclic shift hopping, due to less randomization room. Besides, when there are enough SRS resources configured, configuring the subset can’t provide additional gain. For example, assume comb 2, one R18 SRS resource occupies comb 0 and one R15 SRS resource occupies comb 1. Then to avoid the collision with legacy SRS resource based on the comb offset subset, there is no room for comb offset hopping. Moreover, the subset configuration would affect the global flexibility for SRS assignment. It is not easy to configure optimal subsets for cyclic shifts and comb offsets. It depends on the actual resources occupied by legacy and R18 SRS resources, which might cause the elements of the subset to be irregular and increase the complexity of the subset design.
Support to handle the co-existing issue with legacy SRS resources by gNB implementation without specification, when cyclic shift hopping or comb offset hopping is enabled for Rel-18 SRS resources.

Cyclic shift hopping with finer granularity
Since cyclic shift hopping has been agreed in the last meeting, how to design the cyclic shift granularity can be further discussed. For cyclic shift hopping, cyclic shifts could be generated based on a default randomization rule rather than a direct configuration. Therefore, a finer granularity with K oversampling of cyclic shifts can be also considered without additional spec effort. 
The LLS simulation result is given in Figure 3. Assume that there are two TRPs and two UEs, UE1 transmits SRS1 to TRP1 and TPR2, while UE2 transmits SRS2 to TRP1 and TPR2. SRS1 and SRS2 are both configured as 4 ports with comb 2 and R=1, where port 1000 and port 1002 are in comb offset 0 with CS=4 and CS=0, and port 1001 and port 1003 are in comb offset 1 with CS=6 and CS=2. The group sequence u=2 and u=7 are used for two SRS resources separately. The SRS transmission power from UE1 to TRP1, UE1 to TRP2, UE2 to TRP1, UE2 to TRP2 is set as 0dB, -3dB, -3dB, 6dB. 
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Figure 3. The MSE performance of cyclic shift hopping
In Figure, MSE is evaluated to show the performance of SRS channel estimation for UE1 at TRP2 with different values of K oversampling of cyclic shifts. It can be observed that finer granularity can provide additional gain for cyclic shift hopping with the increase of K.
Support cyclic shift hopping with finer cyclic shift granularity in Rel-18.

SRS enhancement for UL 8Tx
8-port SRS resource on single symbol
	Agreement
For an 8-port SRS resource in a SRS resource set with usage ‘codebook’ or ‘antennaSwitching’, when the 8 ports are mapped onto one or more OFDM symbols using legacy schemes (repetition, frequency hopping, partial sounding, or a combination thereof), and when the resource is configured with comb  and with maximum  cyclic shifts per comb offset, the number of comb offset(s) and the cyclic shift locations are determined based on the one RRC configured cyclic shift location  as follows:
· If , then 1 comb offset is used, otherwise 2 comb offsets are used. 
· The 8 cyclic shift locations for the 8 ports are {) mod ) mod , reusing the existing equation  in 38.211 6.4.1.4.2.
Agreement
For an 8-port SRS resource in a SRS resource set with usage ‘codebook’ or ‘antennaSwitching’, when the 8 ports are mapped onto one or more OFDM symbols using legacy schemes (repetition, frequency hopping, partial sounding, or a combination thereof), and when the resource is assigned with comb 4 or comb 8, decide one of the following options:
· Option 1: the cyclic shift positions are completely aligned across the comb offsets on the same OFDM symbol.
· For comb =4, . For comb =8, . For port ,

· Option 2: the cyclic shift positions are unaligned across the comb offsets on the same OFDM symbol for comb 4, and the cyclic shift positions are aligned on only 2 of the 4 comb offsets on the same OFDM symbol for comb 8.
· For comb =4, . For comb =8, . Example: For port ,
. 
FFS equation details.
· FFS: potential impact on PAPR, if any.


To keep the same multiplexing principle for one SRS resource with 8 ports, a natural way is to reuse a similar multiplexing principle of the legacy SRS resource, i.e., cyclic shift and FDM based multiplexing. However, due to the increased number of SRS ports, the interval of cyclic shifts for each SRS port would be smaller than the legacy SRS resource. Therefore, specific designs consideration might be needed for different comb sizes. 
Comb 2
For comb 2, up to 8 cyclic shifts can be used for SRS ports. When the number of ports in one SRS resource equals 8, it has been agreed to map 8 cyclic shifts to 8 ports as given by the following formula, which is the same as the legacy formula for comb 2, i.e.,


The detailed values of cyclic shifts for comb 2 are shown in Table 1.
Cyclic shift mapping for SRS resource with 8 ports in comb 2
	
	Port 1000
	Port 1001
	Port 1002
	Port 1003
	Port 1004
	Port 1005
	Port 1006
	Port 1007

	CS 0
	0
	1
	2
	3
	4
	5
	6
	7

	CS 1
	1
	2
	3
	4
	5
	6
	7
	0

	CS 2
	2
	3
	4
	5
	6
	7
	0
	1

	CS 3
	3
	4
	5
	6
	7
	0
	1
	2

	CS 4
	4
	5
	6
	7
	0
	1
	2
	3

	CS 5
	5
	6
	7
	0
	1
	2
	3
	4

	CS 6
	6
	7
	0
	1
	2
	3
	4
	5

	CS 7
	7
	0
	1
	2
	3
	4
	5
	6



Regarding the comb offset mapping, the following scheme has been agreed in the last meeting, i.e., map two groups in different frequency positions only when SRS resource is associated with a certain value of cyclic shiftby RRC. This scheme is the same as what for 4-port SRS with comb 2 as given by the following formula, which would be more flexible to handle cases with different channel delays. 



Comb 4
For comb 4, there are 12 cyclic shifts available for multiplexing 8-port SRS. However, similar to the case of 4-port SRS in comb 8, 12 cyclic shifts can’t be divided by 8, leading to unequal intervals among 8 ports. To handle this issue, mapping 2 or 4 different cyclic shifts for 8-port SRS can be considered. For instance, when 4 different cyclic shifts are assigned for 8-port SRS, the same solution as 4-port SRS in comb 8 can be reused to map the cyclic shifts to 8-port SRS.
The detailed values of cyclic shifts for comb 4 are shown in Table 2. 
Cyclic shift mapping for SRS resource with 8 ports in comb 4
	
	Port 1000
	Port 1001
	Port 1002
	Port 1003
	Port 1004
	Port 1005
	Port 1006
	Port 1007

	CS 0
	0
	0
	3
	3
	6
	6
	9
	9

	CS 1
	1
	1
	4
	4
	7
	7
	10
	10

	CS 2
	2
	2
	5
	5
	8
	8
	11
	11

	CS 3
	3
	3
	6
	6
	9
	9
	0
	0

	CS 4
	4
	4
	7
	7
	10
	10
	1
	1

	CS 5
	5
	5
	8
	8
	11
	11
	2
	2

	CS 6
	6
	6
	9
	9
	0
	0
	3
	3

	CS 7
	7
	7
	10
	10
	1
	1
	4
	4

	CS 8
	8
	8
	11
	11
	2
	2
	5
	5

	CS 9
	9
	9
	0
	0
	3
	3
	6
	6

	CS 10
	10
	10
	1
	1
	4
	4
	7
	7

	CS 11
	11
	11
	2
	2
	5
	5
	8
	8


Regarding the comb offset mapping, it has been agreed that 4 comb offsets are supported for 8-port SRS, then the direct approach used for 4-port SRS is to map port {1000, 1002, 1004, 1006} and port {1001, 1003, 1005,1007} in two combs.
For 8-port SRS with comb 4, support 8 ports mapping on 4 cyclic shifts as as the following formula


For 8-port SRS with comb 4, support 8 ports mapping in 2 comb offsets as as the following formula


Comb 8
For comb 8, only up to 6 cyclic shifts are available for SRS ports multiplexing. However, it is impossible to assign 6 cyclic shifts to 8 ports with an integer interval. Therefore, using 2 configurable cyclic shifts for 8-port SRS is a potential solution for this case. 
The detailed values of cyclic shifts for comb 8 are shown in Table 3. 
Cyclic shift mapping for SRS resource with 8 ports in comb 8
	
	Port 1000
	Port 1001
	Port 1002
	Port 1003
	Port 1004
	Port 1005
	Port 1006
	Port 1007

	CS 0
	0
	0
	0
	0
	3
	3
	3
	3

	CS 1
	1
	1
	1
	1
	4
	4
	4
	4

	CS 2
	2
	2
	2
	2
	5
	5
	5
	5

	CS 3
	3
	3
	3
	3
	0
	0
	0
	0

	CS 4
	4
	4
	4
	4
	1
	1
	1
	1

	CS 5
	5
	5
	5
	5
	2
	2
	2
	2


Regarding the comb offset mapping,  8 ports mapped in 4 comb offsets is agreed in the last meeting. Therefore, mapping ports {1000, 1004}, ports {1001, 1005}, ports {1002, 1006}, and ports {1003,1007} in 4 comb offsets can be supported.
For 8-port SRS with comb 8, support 8 ports mapping on 2 cyclic shifts as the following formula


For 8-port SRS with comb 8, support 8 pors mapping in 4 comb offsets as as the following formula


8-port SRS resource based on TDMed mapping
Apart from cyclic shift and FDM based approach, 8-port SRS resource can also be enhanced in the time-domain, i.e., TDM based solutions, which has been agreed in the previous meeting.
	Agreement
For an 8-port SRS resource in a SRS resource set with usage ‘codebook’ or ‘antennaSwitching’ and resource mapping based on TDM onto m ≥ 2 OFDM symbols in a slot and with TDM factor s, support the 8 ports equally partitioned into s subsets with each subset having 8/s different ports.
· At least s = 2. 
· FFS: s = 4, s = 8.
· m = 2,4,8,10,12,14, and m is a multiple of s.
· Each of the m OFDM symbols has only one subset. Reuse the existing resource mapping designed for 8/s ports on each OFDM symbol.
· Including frequency-domain resource allocation and mapping to cyclic shifts. FFS port indexing within the subset of 8/s ports.
· FFS: down selection from existing resource mapping designs
· FFS: which subset of 8/s ports are mapped onto each OFDM symbol.
· FFS: the TDM factor s is configured as an explicit RRC parameter or determined implicitly from other parameters.
Agreement
For an 8-port SRS resource in a SRS resource set with usage ‘codebook’ or ‘antennaSwitching’ and resource mapping based on TDM onto m ≥ 2 OFDM symbols in a slot and with TDM factor s, the s subsets of ports are mapped cyclically as {{1, 2, …, s}, …, {1, 2, …, s}} on the m OFDM symbols.
Agreement
For an 8-port SRS resource in a SRS resource set with usage ‘codebook’ or ‘antennaSwitching’ and resource mapping based on TDM with TDM factor s, when the s subsets of ports are mapped onto m ≥ 2 OFDM symbols in a slot according to the pattern {{1, 2, …, s}, …, {1, 2, …, s}} (totally m/s groups of {1, 2, …, s}), the SRS transmissions within each of the m/s groups of {1, 2, …, s} use the same set of subcarriers. If consecutive groups of {1, 2, …, s} are configured as repetition, then the SRS transmissions of the consecutive groups use the same set of subcarriers.
· Note: applicable to the SRS resource with or without FH/RPFS.
· FFS the scenario where comb offset hopping is configured for the SRS resource.
Agreement
For an 8-port SRS resource in a SRS resource set with usage ‘codebook’ or ‘antennaSwitching’ and with TDM factor s > 1, when the s subsets of ports are mapped onto m ≥ 2 OFDM symbols in a slot according to the pattern {{1, 2, …, s}, …, {1, 2, …, s}} (totally m/s groups of {1, 2, …, s}), and when the SRS transmission on a subset of the s OFDM symbols within a group of {1, 2, …, s} is dropped, study at least the following solutions:
· Whether or not a UE drops the SRS transmission on the rest of OFDM symbols within the group of {1, 2, …, s}, based on, for example, the usage, coherency, and/or repetition configuration.
· Whether or not a UE changes the transmission order of the subsets of ports.


The number of TDMed OFDM symbols
One remaining issue is the numbers of OFDM symbols should be supported in addition to the value of 2. From the perspective of SRS overhead in the time domain, 8 ports mapped on more OFDM symbols would affect the transmission of other uplink signals. Besides, how to be compatible with the legacy repetition R should be further considered. From the perspective of the number of ports, when 8 ports is mapped on 2 OFDM symbol, 4 ports can be mapped in each OFDM symbol like two 4-port SRS resource. This case can provide enough multiplexing room in frequency and code domain for different SRS resources as legacy SRS provided on one OFDM symbol.
Don’t support one 8-port SRS resource mapping on 4 or 8 OFDM symbols in TDM manner.
Parameters alignment on TDMed symbols
[bookmark: _Hlk127319584]After determining the OFDM symbols mapped on one 8-port SRS resource, some additional restrictions should be considered to simplify the SRS generation and multiplexing. For instance, the comb offset and cyclic shift should be aligned on the multiple OFDM symbols. For convenience, one feasible way is to restrict each part of SRS ports on different OFDM symbols of the group of {1,2,…,s} with the same parameters.
The comb offset and cyclic shift assignment should be the same on each of the multiple TDMed symbols in the group of {1,2,…,s}.

The definition of R repetitions
In the last meeting, two interpretations of R repetitions were raised for an 8-port SRS resource in a SRS resource set with usage ‘codebook’ or ‘antennaSwitching’ with TDM factor s > 1, m ≥ 2 OFDM symbols in a slot, and repetition factor R, i.e., 
· Interpretation 1: R is a multiple of s, and the group of {1,2,…,s} is repeated R/s times in the slot.
· Interpretation 2: The group of {1,2,…,s} is repeated R times in the slot.
Following the legacy principle, x SRS ports would be repeated R times when R repetitions are configured. Therefore, for an 8-port SRS resource in the group of {1,2,…,s}, all 8 ports should be repeated R times to achieve the coverage gain.
Support the group of {1,2,…,s} repeating R times in the slot when R repetitions are configured.

Dropping rules for the collision issue
In the current spec, in some cases, when SRS collides with other uplink signals, such as PUCCH, the collided SRS symbols would be partially dropped. For the legacy SRS resource whose ports are all mapped in the same symbol, all ports in the collided SRS symbols would be dropped. 
However, for one 8-port SRS resource mapped in TDM manner in multiple OFDM symbols, dropping partial SRS symbols might lead to only partial SRS ports being dropped. For example, assume one 8-port SRS resource is mapped in TDM manner in two OFDM symbols, where 4 ports are mapped in each OFDM symbol, and this SRS resource collides with PUCCH on the first OFDM symbol. In this case, if only to drop the collided symbol, the remaining 4 ports on the second OFDM symbol would still be transmitted, but the channel estimation results would be not complete in this SRS transmission occasion. If the dropping rule is that the whole SRS resource is dropped, then both SRS symbols would be dropped, leading to no SRS transmitted in this SRS transmission occasion.
Regarding the two mentioned dropping rules, only dropping the collision symbols of the SRS resource is a more feasible way. Although only dropping the collision symbols of the SRS resource would lead to only partial SRS ports to be transmitted, gNB can still perform channel estimation based on the transmitted ports and combine the current channel estimation results with the history results to get the complete channel estimation results for all 8 ports. From this perspective, only dropping the collision symbols of the SRS resource can achieve better performance gain than dropping the whole SRS resource.
Only dropping the collision symbols of the SRS resource can achieve better performance gain based on gNB implementation than dropping the whole SRS resource.
Support to keep SRS transmission on the rest of OFDM symbols within the group of {1, 2, …, s}, when the SRS transmission on a subset of the s OFDM symbols within a group of {1, 2, …, s} is dropped.

Cyclic shift/comb offset hopping for 8-port SRS
For TDD CJT scenario, cyclic shift hopping and comb offset hopping has been supported to randomize the cross-SRS interference, since CJT transmission is sensitive to the channel estimation performance of SRS. However, for 8-port SRS, the motivation is to enhance the SRS capacity of uplink transmission. Therefore, there is no need to support cyclic shift hopping or comb offset hopping for an 8-port SRS resource. Moreover, to reduce the cross-SRS interference when 8-port SRS and 2/4-port SRS co-exist, as long as 2/4-port SRS is applied with cyclic shift hopping or comb offset hopping, the cross-SRS interference would still be randomized.
Don’t support cyclic shift/comb offset hopping for 8-port SRS resource.
Conclusion
[bookmark: OLE_LINK13][bookmark: OLE_LINK14]In summary, the following proposals are made for Rel-18 SRS enhancement.
1. The additional benefit of the combination of hopping schemes is limited.
It is difficult to determine a fixed value of N for all cases of different SRS periodicity and time granularity of hopping pattern.
Only dropping the collision symbols of the SRS resource can achieve better performance gain based on gNB implementation than dropping the whole SRS resource.
1. Cyclic shift hopping is not expected to be configured with comb offset hopping.
Cyclic shift hopping is not expected to be configured with sequence hopping and group hopping.
Support to configure the value of N based on RRC parameter.
Support to handle the co-existing issue with legacy SRS resources by gNB implementation without specification, when cyclic shift hopping or comb offset hopping is enabled for Rel-18 SRS resources.
Support cyclic shift hopping with finer cyclic shift granularity in Rel-18.
For 8-port SRS with comb 4, support 8 ports mapping on 4 cyclic shifts as as the following formula


For 8-port SRS with comb 4, support 8 ports mapping in 2 comb offsets as as the following formula


For 8-port SRS with comb 8, support 8 ports mapping on 2 cyclic shifts as the following formula


For 8-port SRS with comb 8, support 8 pors mapping in 4 comb offsets as as the following formula


Don’t support one 8-port SRS resource mapping on 4 or 8 OFDM symbols in TDM manner.
The comb offset and cyclic shift assignment should be the same on each of the multiple TDMed symbols in the group of {1,2,…,s}.
Support the group of {1,2,…,s} repeating R times in the slot when R repetitions are configured.
Support to keep SRS transmission on the rest of OFDM symbols within the group of {1, 2, …, s}, when the SRS transmission on a subset of the s OFDM symbols within a group of {1, 2, …, s} is dropped.
Don’t support cyclic shift/comb offset hopping for 8-port SRS resource.

Annex 
Simulation assumptions
Link-level simulation assumptions
	Parameter 
	Value 

	Scenario
	CJT with N_TRP = 2 

	Carrier Frequency 
	3.5 GHz 

	Subcarrier spacing  
	30kHz 

	Channel Model 
	CDL-B


	Delay spread 
	DS=300ns 

	UE velocity 
	3km/h


	Allocation bandwidth 
	20MHz 

	BS antenna configuration 
	64 ports: (M, N, P, Mg, Ng, Mp, Np) = (8,8,2,1,1,4,8), (dH,dV) = (0.5, 0.8)λ 

	UE antenna configuration 
	4 Rx: (M, N, P, Mg, Ng, Mp, Np) = (1,2,2,1,1,1,1), (dH,dV) = (0.5, 0.5)λ 

	SRS configuration
	4 ports with comb 2
SRS periodicity = 20ms

	SRS channel estimation 
	Realistic channel estimation
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