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1. Introduction
In RAN1 NR Ad-Hoc#2, RAN1#90 and RAN1 NR Ad-Hoc#3, agreements related to front-loaded DMRS configurations for CP-OFDM, additional DMRS patterns and some other aspects were captured in [1], [2] and [3], respectively. In this contribution, we mainly discuss the aspects related to front-loaded DL DMRS port mapping table and some of the other remaining issues.
2. Discussion
2.1. On front-loaded DL DMRS port mapping table
In this section, we discuss various aspects that are crucial to determine the DMRS port mapping table for front-loaded DMRS configurations and based on the principles/rules, we propose DMRS port mapping tables for both front-loaded DMRS configurations.
2.1.1. For SU-MIMO
Maximum supported rank for a single user in a given configuration: The size of the table depends up on the maximum rank for a user. The higher the rank, more is the number of combinations possible, therefore practical use cases should be considered for agreement on maximum supported rank. 
Table 1.a: Alternatives for maximum supported rank for a single user in SU-MIMO depending up on the front-loaded DMRS configurations

	Front-loaded DMRS configuration type
	Number of front-loaded DMRS symbols
	Alternatives for maximum supported rank for a single user in SU-MIMO

	1
	1
	2

	
	
	4

	
	2
	2

	
	
	4

	
	
	6

	
	
	8

	2
	1
	2

	
	
	4

	
	
	6

	
	2
	2

	
	
	4

	
	
	6

	
	
	8



With configuration type 1, the main motivation is to provide maximum possible support for SU-MIMO, therefore the allowed rank can be same as the available number of orthogonal DMRS ports depending up on 1-symbol or 2-symbol DMRS. For configuration type 2, the total number of available ports is 6 and 12 for 1-symbol and 2-symbol DMRS, respectively. However, its main purpose is provide better support for MU-MIMO. Therefore, the maximum allowed rank doesn’t need to be same as the available number of orthogonal ports, but a lower number. Therefore, for the commonality with configuration type 1 with 1-symbol DMRS, configuration type 2 with 1-symbol DMRS can choose maximum supported rank for a single user in SU-MIMO as 4 instead of 8. Therefore, we propose following:
Proposal 1: For front-loaded DL DMRS configurations, maximum supported rank for a single user in SU-MIMO is 4 and 8 for 1 symbol DMRS and 2 symbol DMRS, respectively regardless of front-loaded configuration type 1 or 2.
2.1.2. For MU-MIMO
Maximum supported rank for a single user in a given configuration: Similar to SU-MIMO, the size of the table depends up on the maximum rank for a user in MU-MIMO as well. In RAN1 NR Ad-Hoc#3, it has been agreed to support maximum up to 4 orthogonal ports per user in MU-MIMO and it is for further study to determine the relation between maximum number of ports for configuration type with 1-symbol and 2-symbl DMRS.
Table 2.a: Alternatives for maximum supported rank for a single user in MU-MIMO depending up on front-loaded DMRS configurations

	Front-loaded DMRS configuration type
	Number of front-loaded DMRS symbols
	Alternatives for maximum supported rank for a single user in MU-MIMO

	1
	1
	2

	
	
	4

	
	2
	2

	
	
	4

	2
	1
	2

	
	
	4

	
	2
	2

	
	
	4



For MU-MIMO, maximum allowed rank for a UE should be dependent upon the complexity of interference cancellation at the receiver and the possibility to accommodate all the layers for a given layer within same CDM/CS group to reduce the number of interfering sources. Therefore, it would result in poor performance for MU-MIMO with higher rank. Hence, we propose 2 and 4 for 1 and 2 DMRS symbols respectively.

Proposal 2: For front-loaded DL DMRS configurations, maximum supported rank for a single UE in MU-MIMO is 2 and 4 for 1 and 2 symbol DMRS, respectively regardless of front-loaded configuration type 1 or 2.
Maximum number of UEs in MU-MIMO in a given configuration: Another key aspect in MU-MIMO is the support for maximum multiple UEs. More the number of UEs, more will be the number of interference sources. 
Table 2.b: Alternatives for maximum number of UEs in MU-MIMO depending up on the front-loaded DMRS configuration

	Front-loaded DMRS configuration type
	Number of front-loaded DMRS symbols
	Alternatives for maximum number of UEs in MU-MIMO

	1
	1
	2

	
	
	3

	
	2
	2

	
	
	3

	
	
	4

	
	
	6

	2
	1
	2

	
	
	3

	
	
	4

	
	2
	2

	
	
	3

	
	
	4

	
	
	6

	
	
	8

	
	
	10



In general, it can be sub-optimal to scheduling a large of UEs in MU-MIMO as it might results in multi-user interference. Therefore, the intent should be select an optimal number of maximum allowed users from the table above such that they are sufficient for practical use cases. Also, even distribution of UEs in MU-MIMO across different CDM groups should be considered. Hence, we propose to have maximum number of UEs in MU-MIMO as multiples of number of CDM groups for a given configuration, while at the same time not selecting a very high number. 

Proposal 3: For front-loaded DL DMRS configurations, following table related to maximum number of UEs in MU-MIMO could be supported:
	Front-loaded DMRS configuration type
	Number of front-loaded DMRS symbols
	Alternatives for maximum number of UEs in MU-MIMO

	1
	1
	2

	
	2
	4

	2
	1
	3

	
	2
	6



Scheduling of DMRS ports for a user in MU-MIMO: The two front-loaded DMRS configurations can be broadly categorized by two types of multiplexing schemes: CDM/CS and FDM/Comb. It has briefly been discussed what multiplexing scheme is supported for a user with multiple layers in MU-MIMO. The main benefit of limiting multiple layers of a given user to CDM/CS in MU-MIMO, is to limit the number of interfering source within the same CDM group. 
Proposal 4: For front-loaded DL DMRS configurations, all the DMRS ports for a given user in MU-MIMO should be scheduled within the same CDM group.
2.1.3. Signaling related to indication of co-scheduled ports in MU-MIMO
DMRS port mapping table is also dependent up on if the user is indicated about the MU-MIMO transmission. Now there are two possible ways related to DMRS port signaling related to MU-MIMO transmission:
Transparent MU-MIMO: A UE is signaled only about its own scheduled DMRS ports by DMRS port mapping table. So the UE is not signaled if any of the remaining DMRS port(s) are scheduled for other UEs. The main advantage is that no additional signaling is required. The disadvantage is the complexity at receiver side and performance degradation due to blind detection of interference and no rate-matching.
Non-transparent MU-MIMO: A UE is signaled at least some information about the co-scheduled DMRS ports for other UEs. The main advantage is that a non-complex receiver is sufficient and there is performance improvement due to better interference management and rate-matching, while the disadvantage is that more signaling might be required.
In NR, the situation is more complex due to the possibility of more interference from co-scheduled DMRS ports for other UEs. In addition, rate-matching is necessary due to frequency division multiplexing (FDM) between different DMRS ports. Based on this, we propose to support UE non-transparent MU-MIMO in NR.
Proposal 5: Non-transparent MU-MIMO should be supported, where a user is signaled at least some information about the co-scheduled DMRS ports for other UEs.
For indication of co-scheduled DMRS ports for other UEs in MU-MIMO, different options can be considered. One possible options is to have a dedicated bit field that can either indicate the maximum number of co-scheduled ports or indicate the exact DMRS ports that are co-scheduled. With dedicated bit field, there would always be an additional overhead, even in case when such information is not needed. Furthermore, the bit field size could be quite large, at least for the case of DMRS configurations with higher number of ports. The other possibility is to indicate the presence of at least some co-scheduled DMRS ports using the DMRS port mapping table. This solution would require one or more additional fields (columns) for indicating information related to MU-MIMO, however, it can take advantage of the existing fields in the table to eliminate the cases when the MU-MIMO related information can be implicitly known. For example, when the number of scheduled ports for a given user is more than that allowed in case of MU-MIMO, then it is not required to provide any more additional information, since it can be inferred that SU-MIMO transmission is done. Similarly, other such information can be utilized as well. Therefore, indicating information about co-scheduled DMRS ports in MU-MIMO via DMRS port mapping table should be supported.
Proposal 6: For front-loaded DL DMRS configurations, at least some information about the co-scheduled DMRS ports for other UEs in MU-MIMO should be indicated by adding new fields (columns) to the DMRS port mapping table. A given index number within the table would then transmit information about both the exact scheduled ports for the user itself and additional information about co-scheduled ports for other UEs.
Additional fields in a DMRS port mapping table can indicate the presence of one or more co-scheduled DMRS ports for other UEs within each CDM group. If a particular CDM group doesn’t have any scheduled port for a given user under consideration, then simply ‘1’ and ‘0’ can be used to indicate the presence and absence of at least one co-scheduled DMRS port for other user within that CDM group, respectively. If a particular CDM group has a scheduled port for a given user under consideration, then simply ‘1’ and ‘0’ can be used to indicate the presence of at least a minimum number of co-scheduled DMRS ports for other user within its own CDM group, respectively.
Proposal 7: For front-loaded DL DMRS configurations, the information about the presence of even one co-scheduled DMRS port to other UEs in MU-MIMO in CDM group (where the given user has no DMRS port scheduled) should be signaled by adding a new field(s) in the DMRS port mapping table. 
Proposal 8: For front-loaded DL DMRS configurations, the information about the presence of minimum number of co-scheduled DMRS port to other UEs in MU-MIMO in CDM group (where the given user has at least on port scheduled) should be signaled by adding a new field(s) in the DMRS port mapping table.
2.1.4. Number of DMRS port mapping tables depending up on maximum supported rank 
Once the maximum supported rank for a single user in a given configuration is agreed, the next point of consideration is if the single table is supported to contain all the necessary combinations up to maximum rank or multiple tables are supported to different rank cases. For example, if rank 4 is supported, there can be either single table that contains all the required combinations for support up to rank 4 or have two tables for rank-2 and rank-4, respectively. The main benefit of single table is that no additional signaling is required. On the other hand, the benefit of using multiple tables is that the size of each tables can be relatively smaller and thus lesser DCI overhead. However additional signal would be needed to indicate which table to use.
Indication of multiple tables, if supported: If multiple tables will be supported for different rank cases in SU-MIMO and or MU-MIMO, then the signaling needs to be specified for indicating the table to user. 
Proposal 9: For front-loaded DL DMRS configurations, only single DMRS port mapping table should be supported for up to rank-4, and for rank greater than 4, second table should be supported that can be implicitly signaled when codeword 2 is enabled, similar to LTE.
2.1.5. Example of DMRS ports mapping tables
In this section, we propose DMRS port mapping tables based on the principles/rules discussed in this contribution. In order to support DMRS configuration type 1 and type 2, at least two different DMRS port mapping tables should be supported. Here we present four different tables for both 1-symbol and 2-symbol DMRS with both configuration type. The configuration types with port indexing and CDM group indexing are shown in Figure 1 below.


                                                           
(a) Front-loaded DMRS configuration type 1: 1-symbol DMRS					 (b) Front-loaded DMRS configuration type 1: 2-symbol DMRS


                                                              
(c) Front-loaded DMRS configuration type 2: 1-symbol DMRS					(d)	Front-loaded DMRS configuration type 2: 2-symbol DMRS
[bookmark: _GoBack]Figure 1: Front-loaded DMRS Configuration Types
Table 3.a, 3.b, 3.c and 3.d below shows the example DMRS port mapping table for front-loaded DMRS configuration type 1 with 1-symbol DMRS, configuration type 1 with 2-symbol DMRS, configuration type 2 with 1-symbol DMRS and configuration type 3 with 2-symbol DMRS, respectively. The first three fields (columns) are same as in LTE. The two fields (columns) on the left are proposed to give some information about the co-scheduled DMRS ports to other user in MU-MIMO. For a given UE, when any one of its DMRS ports is scheduled in a CDM group, then MU-MIMO enabled equal to ‘1’ indicates that at least there are X number of co-scheduled DMRS ports to other UEs within the same CDM group, while ‘0’ indicates SU-MIMO only in that CDM group. However, for a given user, when it does not have even a single DMRS port scheduled in a CDM group, then MU-MIMO enabled equal to ‘1’ indicates that there is at least one co-scheduled DMRS port to other user in that CDM group. In these tables, X = 1 and X = 2 for 1-symbol and 2-symbol DMRS, respectively, regardless of the configuration type.
Table 3.a: Example of DMRS mapping table for front-loaded DMRS configuration type 1 with 1-symbol DMRS
	Index
	Number of layers/UE
	Ports
	MU-MIMO Enabled in CDM Group 0
	MU-MIMO Enabled in CDM Group 1

	0
	1
	P0
	0
	0

	1
	1
	P0
	1
	0

	2
	1
	P0
	1
	1

	3
	1
	P1
	1
	0

	4
	1
	P1
	1
	1

	5
	1
	P2
	1
	0

	6
	1
	P2
	1
	1

	7
	1
	P3
	1
	1

	8
	2
	P0-P1
	0
	0

	9
	2
	P0-P1
	0
	1

	10
	2
	P2-P3
	1
	0

	11
	3
	P0-P2
	0
	0

	12
	4
	P0-P4
	0
	0



Table 3.b: Example of DMRS mapping table for front-loaded DMRS configuration type 1 with 2-symbol DMRS
	Index
	Number of layers/UE
	Ports
	MU-MIMO Enabled in CDM Group 0
	MU-MIMO Enabled in CDM Group 1

	0
	1
	P0
	0
	0

	1
	1
	P0
	1
	0

	2
	1
	P0
	1
	1

	3
	1
	P1
	1
	0

	4
	1
	P1
	1
	1

	5
	1
	P2
	1
	0

	6
	1
	P2
	1
	1

	7
	1
	P3
	1
	0

	8
	1
	P3
	1
	1

	9
	1
	P4
	1
	0

	10
	1
	P4
	1
	1

	11
	1
	P5
	1
	1

	12
	1
	P6
	1
	1

	13
	1
	P7
	1
	1

	14
	2
	P0-P1
	0
	0

	15
	2
	P0-P1
	1
	0

	16
	2
	P0-P1
	1
	1

	17
	2
	P2-P3
	1
	0

	18
	2
	P2-P3
	1
	1

	19
	2
	P4-P5
	1
	0

	20
	2
	P4-P5
	1
	1

	21
	2
	P6-P7
	1
	1

	22
	3
	P0-P2
	0
	0

	23
	3
	P0-P2
	1
	0

	24
	3
	P0-P2
	1
	1

	25
	3
	P4-P6
	1
	0

	26
	3
	P4-P6
	1
	1

	27
	4
	P0-P3
	0
	0

	28
	4
	P0-P3
	0
	1

	29
	4
	P4-P7
	1
	0



Table 3.c: Example of DMRS mapping table for front-loaded DMRS configuration type 2 with 1-symbol DMRS
	Index
	Number of layers/UE
	Ports
	MU-MIMO Enabled in CDM Group 0
	MU-MIMO Enabled in CDM Group 1
	MU-MIMO Enabled in CDM Group 2

	0
	1
	P0
	0
	0
	0

	1
	1
	P0
	1
	0
	0

	2
	1
	P0
	1
	1
	0

	3
	1
	P0
	1
	1
	1

	4
	1
	P1
	1
	0
	0

	5
	1
	P1
	1
	1
	0

	6
	1
	P1
	1
	1
	1

	7
	1
	P2
	1
	0
	0

	8
	1
	P2
	1
	1
	0

	9
	1
	P2
	1
	1
	1

	10
	1
	P3
	1
	1
	0

	11
	1
	P3
	1
	1
	1

	12
	1
	P4
	1
	1
	0

	13
	1
	P4
	1
	1
	1

	14
	1
	P5
	1
	1
	1

	15
	2
	P0-P1
	0
	0
	0

	16
	2
	P0-P1
	0
	1
	0

	17
	2
	P0-P1
	0
	1
	1

	18
	2
	P2-P3
	1
	0
	0

	19
	2
	P2-P3
	1
	0
	1

	20
	2
	P4-P5
	1
	1
	0

	21
	3
	P0-P2
	0
	0
	0

	22
	4
	P0-P3
	0
	0
	0


Table 3.d: Example of DMRS mapping table for front-loaded DMRS configuration type 2 with 2-symbol DMRS
	Index
	Number of layers/UE
	Ports
	MU-MIMO Enabled in CDM Group 0
	MU-MIMO Enabled in CDM Group 1
	MU-MIMO Enabled in CDM Group 2

	0
	1
	P0
	0
	0
	0

	1
	1
	P0
	1
	0
	0

	2
	1
	P0
	1
	1
	0

	3
	1
	P0
	1
	1
	1

	4
	1
	P1
	1
	0
	0

	5
	1
	P1
	1
	1
	0

	6
	1
	P1
	1
	1
	1

	7
	1
	P2
	1
	0
	0

	8
	1
	P2
	1
	1
	0

	9
	1
	P2
	1
	1
	1

	10
	1
	P3
	1
	0
	0

	11
	1
	P3
	1
	1
	0

	12
	1
	P3
	1
	1
	1

	13
	1
	P4
	1
	0
	0

	14
	1
	P4
	1
	1
	0

	15
	1
	P4
	1
	1
	1

	16
	1
	P5
	1
	0
	1

	17
	1
	P5
	1
	1
	0

	18
	1
	P5
	1
	1
	1

	19
	1
	P6
	1
	1
	0

	20
	1
	P6
	1
	1
	1

	21
	1
	P7
	1
	1
	0

	22
	1
	P7
	1
	1
	1

	23
	1
	P8
	1
	1
	0

	24
	1
	P8
	1
	1
	1

	25
	1
	P9
	1
	1
	1

	26
	1
	P10
	1
	1
	1

	27
	1
	P10
	1
	1
	1

	28
	1
	P11
	1
	1
	1

	29
	2
	P0-P1
	0
	0
	0

	30
	2
	P0-P1
	1
	0
	0

	31
	2
	P0-P1
	1
	1
	0

	32
	2
	P0-P1
	1
	1
	1

	33
	2
	P2-P3
	1
	0
	0

	34
	2
	P2-P3
	1
	1
	0

	35
	2
	P2-P3
	1
	1
	1

	36
	2
	P4-P5
	1
	0
	0

	37
	2
	P4-P5
	1
	1
	0

	38
	2
	P4-P5
	1
	1
	1

	39
	2
	P6-P7
	1
	1
	0

	40
	2
	P6-P7
	1
	1
	1

	41
	2
	P8-P9
	1
	1
	0

	42
	2
	P8-P9
	1
	1
	1

	43
	2
	P10-P11
	1
	1
	1

	44
	3
	P0-P2
	0
	0
	0

	45
	3
	P0-P2
	1
	0
	0

	46
	3
	P0-P2
	1
	1
	0

	47
	3
	P0-P2
	1
	1
	1

	48
	3
	P4-P6
	1
	0
	0

	49
	3
	P4-P6
	1
	1
	0

	50
	3
	P4-P6
	1
	1
	1

	51
	3
	P8-P10
	1
	1
	0

	52
	3
	P8-P10
	1
	1
	1

	53
	4
	P0-P3
	0
	0
	0

	54
	4
	P0-P3
	0
	1
	0

	55
	4
	P0-P3
	0
	1
	1

	56
	4
	P4-P7
	1
	0
	0

	57
	4
	P4-P7
	1
	0
	1

	58
	4
	P8-P11
	1
	1
	0



2.1.6. Indication of 1-symbol or 2-symbol front-loaded DMRS
It has been agreed in [2] to semi-statically configure front-loaded DMRS configuration type 1 or configuration type 2 via higher layer signaling. Further signaling is required to indicate the whether 1-symbol or 2-symbol DMRS is configured as mentioned in [2]. One of the main reasons to include 2-symbol DMRS is to provide better support for MU-MIMO in NR. Therefore, in order to support dynamic switching between SU-MIMO and MU-MIMO, dynamic configuration of 1-symbol or 2-symbol DMRS should be considered.  
Proposal 10: For front-loaded DL DMRS configurations, dynamic indication of 1-symbol or 2-symbol DMRS should be considered.
One possibility to dynamically indicate 1-symbol or 2-symbol DMRS is to explicitly signal a 1-bit field to be in the downlink control channel (PDCCH) for both uplink and downlink DCIs. 
Observation 1: Explicit signaling of 1-symbol or 2-symbol DMRS would result in one additional bit in the downlink control signaling overhead.
The other possibility could be to consider implicit signaling which doesn’t require an additional bit field. In LTE, "antenna port(s), scrambling identity and number of layers" field is used to indicate the DMRS layer mapping from a pre-defined table. Basically, the 4-bit field is used to indicate 16 possible mapping combinations. For NR, a similar table would be required as well to indicate which of the layer mapping combinations is applied for a given user. 
Suppose N number of combinations (require “n” size bitmap) are considered for 1-symbol DMRS layer mapping and M number of combinations (require “m” size bitmap) are considered for 2-symbol DMRS, where M > N (similarly “m” > “n”) due to more combinations. A possible approach could be to select N and M combinations in such a range such their sum number of combinations can still be indicated by “m” size bitmap.  This would mean that first N states of the bitmap are reserved for 1-symbol DMRS and the next M states of the bitmap are reserved for 2-symbol DMRS. Thus, it ensures that the transmitter/receiver is implicitly made aware from this single bitmap about the 1-symbol or 2-symbol DMRS and corresponding mapping combination. For example if N is 10 and M is 54, then in case of separate tables, bitmap of size 4 would be used for 1-symbol DMRS and bitmap of size 6 for 2-symbol DMRS. However, in case of one single table, total combinations would be 64 that could still be indicated by bitmap of size 6.
Proposal 11: For front-loaded DL DMRS configurations, possibility to implicitly signal the presence of either 1-symbol or 2-symbol DMRS should be considered.
2.2. On other remaining details
2.2.1. Broadcast/multicast PDSCH DMRS design
In RAN1 NR Ad-Hoc#3, there is a working assumption to support front-loaded DMRS configuration 1 for broadcast/multicast PDSCH. We propose to confirm the working assumption.
Proposal 12: For broadcast/multicast PDSCH, only front-loaded DMRS configuration 1 with 1-symbol DMRS should be supported.
2.2.2. Additional DMRS design
In RAN1 NR Ad-Hoc#3, additional DMRS designs have been agreed for most of the scenarios. Few remaining details include the discussion on support for two additional 2-symbol DMRS. The support for two additional 2-symbol DMRS would be required only very high speed train scenario and high order MU-MIMO. However, for such high speed train scenario, support up to six orthogonal DMRS ports can already be provided by already agreed additional DMRS configurations. Therefore, it is not required to support two additional 2-symbol DMRS.
Proposal 13: Two additional 2-symbol DMRS should not be supported in Rel-15.
3. Conclusion
Here, we summarize the observations/proposals made in this contribution:

Observation 1: Explicit signaling of 1-symbol or 2-symbol DMRS would result in one additional bit in the downlink control signaling overhead.

Proposal 1: For front-loaded DL DMRS configurations, maximum supported rank for a single user in SU-MIMO is 4 and 8 for 1 symbol DMRS and 2 symbol DMRS, respectively regardless of front-loaded configuration type 1 or 2.
Proposal 2: For front-loaded DL DMRS configurations, maximum supported rank for a single UE in MU-MIMO is 2 and 4 for 1 and 2 symbol DMRS, respectively regardless of front-loaded configuration type 1 or 2.
Proposal 3: For front-loaded DL DMRS configurations, following table related to maximum number of UEs in MU-MIMO could be supported:
	Front-loaded DMRS configuration type
	Number of front-loaded DMRS symbols
	Alternatives for maximum number of UEs in MU-MIMO

	1
	1
	2

	
	2
	4

	2
	1
	3

	
	2
	6



Proposal 4: For front-loaded DL DMRS configurations, all the DMRS ports for a given user in MU-MIMO should be scheduled within the same CDM group.
Proposal 5: Non-transparent MU-MIMO should be supported, where a user is signaled at least some information about the co-scheduled DMRS ports for other UEs.
Proposal 6: For front-loaded DL DMRS configurations, at least some information about the co-scheduled DMRS ports for other UEs in MU-MIMO should be indicated by adding new fields (columns) to the DMRS port mapping table. A given index number within the table would then transmit information about both the exact scheduled ports for the user itself and additional information about co-scheduled ports for other UEs.
Proposal 7: For front-loaded DL DMRS configurations, the information about the presence of even one co-scheduled DMRS port to other UEs in MU-MIMO in CDM group (where the given user has no DMRS port scheduled) should be signaled by adding a new field(s) in the DMRS port mapping table. 
Proposal 8: For front-loaded DL DMRS configurations, the information about the presence of minimum number of co-scheduled DMRS port to other UEs in MU-MIMO in CDM group (where the given user has at least on port scheduled) should be signaled by adding a new field(s) in the DMRS port mapping table.
Proposal 9: For front-loaded DL DMRS configurations, only single DMRS port mapping table should be supported for up to rank-4, and for rank greater than 4, second table should be supported that can be implicitly signaled when codeword 2 is enabled, similar to LTE.
Proposal 10: For front-loaded DL DMRS configurations, dynamic indication of 1-symbol or 2-symbol DMRS should be considered.
Proposal 11: For front-loaded DL DMRS configurations, possibility to implicitly signal the presence of either 1-symbol or 2-symbol DMRS should be considered.
Proposal 12: For broadcast/multicast PDSCH, only front-loaded DMRS configuration 1 with 1-symbol DMRS should be supported.
Proposal 13: Two additional 2-symbol DMRS should not be supported in Rel-15.
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