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Introduction
Per chairman’s request, this is to kick off the email discussion related to the following:
[90b-NR-20]
Emails discussion on the DMRS of 2/4/7-symbol for non-slot based scheduling 
Until Oct 27 – Alex (Qualcomm)
Note that the last question may have RRC impact. Companies are invited to provide their views at least on the above issues on this topic. Note that the deadline is October 27. Please provide your inputs directly on the word document. Please save and upload a marked version of the draft so that others can see the changes. Thanks a lot for your help and co-operation.
Questions
Question A
For 2/4/7-symbol non-slot-based scheduling, the supported configuration types in non-slot-based scheduling DMRS for unicast PDSCH after RRC configuration is(are)
1. Alt. 1: Only configuration type 1
2. Alt. 2: Only configuration type 2
3. Alt. 3: Both configuration type 1 and type 2 

	Company
	Views

	AT&T
	Alt.3. The same as slot based scheduling

	Huawei, HiSilicon
	We prefer Alt.2, i.e., after RRC, type-2 DMRS configuration. Since the orthogonality of DMRS ports is difficult to guaranteed with type-1 configuration in the case with  larger SCS, such as 60KHz. We also showed the performance comparison in our contributions.

	CATT
	Alt. 3

	ZTE, Sanechips
	Alt. 3

	Qualcomm
	Alt. 3

	LGE
	Alt. 2 taking into account DMRS overhead at least for 2 symbol case

	Spreadtrum
	Alt. 3

	Samsung
	Alt. 3

	Ericsson
	Alt.3

	Intel
	Alt. 3

	Nokia
	Alt 3

	vivo
	Alt. 3

	OPPO
	Alt.3

	MTK
	We prefer to check performance before making decision

	Panasonic
	Alt. 3

	Fujitsu
	Alt. 3


Question B
For 2/4/7-symbol non-slot-based scheduling, the supported configuration types in non-slot-based scheduling DMRS for unicast PDSCH before RRC configuration is(are)
1. Alt. 1: Only configuration type 1
2. Alt. 2: Only configuration type 2
3. Alt. 3: Both configuration type 1 and type 2
4. Alt.4: full symbol DMRS, (i.e., the whole symbol is for DMRS in a schedule band).
	Company
	Views

	AT&T
	Alt.1.

	Mediatek
	We are thinking  that the decision should be based on the simulation results. Type 1 has higher RS overhead than type 2, especially when the OFDM symbol number is smaller in mini-slot case. We are not sure whether the simulation results can be ready before the deadline, so we would like to suggest the interested companies can bring in the results in Reno meeting.

	Huawei, HiSilicon
	We are ok with MediaTek’s proposal to evaluate and compare the alternatives before the decision. In addition, there is another configuration discussed before also should  be included in the discussion, i.e., Alt.4: full symbol DMRS, (i.e., the whole symbol is for DMRS in a schedule band).

	CATT
	Alt. 1

	ZTE, Sanechips
	Alt.1

	Qualcomm
	Alt. 1

	LGE
	Alt. 2 taking into account DMRS overhead at least for 2 symbol case

	Spreadtrum
	Alt. 1

	Samsung
	Alt. 1

	Ericsson
	Alt.1

	Intel
	Alt. 1

	Nokia
	Alt. 1

	vivo
	Alt. 1

	OPPO
	Alt.1

	Panasonic
	Alt. 1

	Fujitsu
	Alt. 1


Question C
For 2/4/7-symbol non-slot-based scheduling, when PDSCH and PDCCH are FDMed and the PDSCH in any of the scheduled OFDM symbols overlap with the PDCCH in frequency domain:
1. Alt. 1: the front-load DMRS should be mapped to the next PDSCH symbol following PDCCH to avoid collision with PDCCH.
2. Alt. 2: the front-load DMRS should be mapped to the next symbol in the frequency-domain part where there is collision between the PDSCH and PDCCH.
3. Alt. 3: the front-load DMRS should be mapped to the next symbol in PRG(s) where there is collision between the PDSCH and PDCCH.
	Company
	Views

	AT&T
	Alt.1 if we change the “second” to “next PDSCH”

	Huawei, HiSilicon
	We prefer Alt 2. For Alt 1 and Alt 3, the DMRS within the PRBs in which PDCCH not colliding with PDSCH will be shifted as well as shown in the following figure (taking Alt 1 as an example), but the shifting might collide with another PDCCH (or CORESET which can be configured to the same UE or a different UE). The case that is not expected.
[image: cid:image009.png@01D34E81.FE8DF420]

	CATT
	in our understanding, in alt 1 it should be next symbol instead of second symbol. The reason is that in the case of 4 or 7 symbols non-slot-based scheduling if PDCCH is present  in first 2 symbols then front-loaded DMRS is on 3rd symbols, with this understanding we support alt1.

	ZTE, Sanechips
	Same view with CATT, we support alt.1 with slight change, e.g. the front-load DMRS should be mapped to the symbol following PDCCH

	Qualcomm
	Alt. 1. (Please see wording change in Alt. 1 based on above comments to make it more clear.).

	LGE
	Alt 3. DMRS channel estimation is done in a unit of PRG, so DMRS is shifted only in PRG(s) where there is collision between the PDSCH and PDCCH.

	Spreadtrum
	Out top preference would be that gNB should avoid doing so or specification should not support PDCCH resource reuse for PDSCH for non-slot based scheduling, i.e., UE is not expect to handle the reception for non-slot based scheduling with PDSCH rate matched around PDCCH.
If  scheduling group insists such scheduling is important, we support Alt.1.

	Samsung
	We made some modification for alternatives as follows with figures (yellow: PDCCH, green: PDSCH, red: DMRS) . Our preference is Alt3 considering both meaning of front-loaded DMRS and channel estimation performance. Also, we can discuss Alt4 further based on HW's suggestion.
- Alt. 1: the front-load DMRS should be mapped to the next symbol of PDCCH even for PRB(s) where PDCCH is not exist
[image: C:\Users\Samsung\AppData\Local\Temp\ASWE\0000001b\201710241047439_XXZS1OTL.gif]
- Alt. 2: the front-load DMRS should be mapped to the next symbol of PDCCH only for PRB(s) where PDCCH is exist
[image: C:\Users\Samsung\AppData\Local\Temp\ASWE\0000001b\201710241049820_U6IA08DL.gif]
- Alt. 3: the front-load DMRS should be mapped to the next symbol of PDCCH for PRB(s) where PDCCH is exist and this can be spanned for PRB(s) where PDCCH is not exist but if  this PRB is within configured PRB bundling size 
[image: C:\Users\Samsung\AppData\Local\Temp\ASWE\0000001b\201710241051282_ZEPRNOUE.gif]
- Alt. 4: the front-load DMRS cannot mapped for PRB(s) where PDCCH is exist. In this case DMRS for PDCCH can be used for PDSCH.
[image: C:\Users\Samsung\AppData\Local\Temp\ASWE\0000001b\201710241051896_D7P14OD5.gif]

	Ericsson 
	Alt.1 with this clarification: “In case the scheduling PDCCH and PDSCH are FDM and the PDSCH in any of the scheduled OFDM symbols overlap with the PDCCH in frequency domain, then the PDSCH DMRS is mapped to the first symbol after the CORESET that scheduled the PDSCH, otherwise, the DMRS is mapped to the first symbol containing PDSCH.”

	Intel 
	Alt. 1. Alt 4 (DMRS sharing) can also be further discussed.

	Nokia
	Alt 1. As shown in Samsung clarification. 
Alt. 4 can be further considered if Comb-4 is additionally introduced at the later phase. 

	vivo
	Alt. 2 and Alt. 3 are supported, with the following clarification.
Firstly, it should be clarified what is the exact meaning of overlapping between PDSCH and PDCCH, does it mean scheduled PDSCH overlapping with the CORESET for PDCCH, or scheduled PDSCH overlapping with the REGs that contains the detected PDCCH? We slightly prefer the later explaining.
Secondly, for the overlapping part, the DMRS should be mapped to the first symbol of  scheduling PDSCH.

	OPPO
	Alt.1, which can simplify the channel estimation at UE side.

	MTK
	

	Panasonic
	Alt. 1

	Fujitsu
	


Question C2
For non-slot-based scheduling, sharing of DMRS for PDCCH and PDSCH can be configured by gNB (i.e., the DMRS of PDCCH in the CORESET is also used for data demodulation in the corresponding PRBs).
1.     Alt. 1: Agree
2.     Alt. 2: Do not agree
	Company
	Views

	Huawei, HiSilicon
	Alt. 1, to reduce the DMRS overhead for the non-slot based cases, especially for 2/4-symbol cases, the DMRS for PDCCH and PDSCH can be shared if the transmission scheme and beam  is the same for PDCCH and PDSCH. So, in the non-slot based cases, the sharing DMRS for PDCCH and PDSCH should be allowed.

	Intel
	Alt. 1

	Qualcomm
	Alt. 2 .  Even though we understand the motivation of Alt. 1, for Rel. 15 and the current stage of the design, we see Alt. 1 to be an unnecessary optimization for the following reasons. The DMRS of PDSCH and PDCCH have a different structure (e.g., different density) and such an option would increase the UE complexity as it requires to support a new “DMRS type for PDSCH” which is not needed for slot-based scheduling. Also note that this approach only works for rank=1 and not for rank 2 or above. Furthermore, this would work only for the PRBs that have both data and control; for the remaining PRBs DMRS with config type 1 or 2 would be transmitted, which means that some data of a TB are demodulated with a CE based on DMRS of config type 1/2  whereas some other data demodulated with a CE based on the DMRS structure of PDCCH. Finally, only PRG-based CE can be used, while gains of wideband CE (or generally wideband PRG) would be difficult to be exploited. To sum up, even though the motivation is clear, we prefer for Rel. 15 a simple and robust design which does not introduce additional UE complexities for supporting non-slot-based scheduling over the slot-based scheduling.

	Ericsson
	Alt.2. We believe this will lead to performance degradation and UE complexity to use two different DMRS patterns in the same slot, and also additional specification effort to solve the issues with PDSCH rank >1 etc.

	Nokia
	Alt. 2 at least for relase 15.
To be shared, the same patterns should be used. The current PDCCH-DMRS is not optimized for PDSCH demodulation. 

	Spreadtrum
	Alt. 2

	CATT
	Alt. 2

	vivo
	Alt. 2

	OPPO
	Alt.2 considering possibly different precoder/rank between PDCCH/PDSCH.

	ZTE, Sanechips
	Alt.2

	LGE
	Alt.2

	MTK
	Alt. 2. Different DMRS pattern will impact the algorithm for CE and NE. The comb-4, no cs structure of PDCCH DMRS is different from current PDSCH DMRS type. So, at least from UE implementation point of view, we don't want further DMRS type

	Panasonic
	For size 2/4, Alt. 1. For size 7, Alt. 2

	Fujitsu
	Alt. 1


Question D
For 2/4/7-symbol non-slot-based scheduling, for the number of symbols of front-load DMRS
0. Alt. 1: Only 1-symbol front-load DMRS can be configured
0. Alt. 2: Both 1-symbol and 2-symbol front-load DMRS can be configured
	Company
	Views

	AT&T
	Alt.2. And using the same configuration scheme as slot based scheduling: max number is high-layer configurable and actual number  is indicated in DCI using DMRS table indication.

	Huawei, HiSilicon
	Alt.1 is preferred, the target for non-slot based cases is not mainly for higher order MU-MIMO, in our understanding, 1-symbol is sufficient.

	CATT
	alt 2, our reason for alt 2 is that at least for 7 symbols non-slot-based scheduling it should be allowed.

	ZTE, Sanechips
	Alt. 1 since low rank, e.g. up to 4 is enough for both SU and MU

	Qualcomm	
	Alt. 1

	LGE
	Alt. 1

	Spreadtrum
	Alt. 1

	Samsung
	Alt.1, 2-symbol DMRS has too high RS overhead for 2/4/7-symbol non-slot-based scheduling

	Ericsson
	Alt. 2

	Intel
	Alt. 1

	Nokia
	Alt. 1 is preferable. 
Alt.2 is required to be justified. 

	vivo
	Alt. 1

	OPPO
	Alt.1 is preferred considering the application scenarios of non-slot based transmission.

	MTK
	Alt. 1. One-symbol FL DMRS can at least reduce UE processing time

	Panasonic
	Alt. 1

	Fujitsu
	Alt. 1


Question E
For 7-symbol non-slot-based scheduling, the one additional DMRS is a one-symbol DMRS which can be configured only when the 1-symbol front-load DMRS is configured
0. Alt. 1: Agree
0. Alt. 2: Do not agree (Companies are encouraged to provide additional/other option to be supported with respect to the additional DMRS for 7-symbol non-slot-based scheduling)
	Company
	Views

	AT&T
	this question is depending on previous one. if 2 symbol FL DMRS is supported for 7-symbol non-slot-based scheduling, one 2symbols additional DMRS can be supported.  (we already have agreement saying that the additional DMRS is an repetition of FL DMRS). So the pattern becomes the following:
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	Huawei, HiSilicon
	Alt.1 is preferred, which is related Question-D.

	CATT
	We don’t see the use case for non-slot-based scheduling with very high speed and large number of MU scheduling.

	ZTE, Sanechips
	Alt. 1

	Qualcomm
	Alt. 1

	LGE
	Alt. 1

	Spreadtrum
	Alt. 1

	Samsung
	Alt. 1

	Ericsson
	Alt. 2, we support the view from AT&T 

	Intel
	Alt 1

	Nokia
	Alt. 1

	vivo
	Alt. 1

	OPPO
	Alt.1

	MTK
	Alt. 1

	Panasonic
	Alt. 1

	Fujitsu
	Alt. 1


Question F
For 7-symbol non-slot-based scheduling, the location of the one 1-symbol additional DMRS is configured:
0. Alt.1: in the Xth symbol with respect to the first symbol of the data irrespective of whether the front-load DMRS has moved to the 2nd symbol, fully or partially (depending on the answer in question C).
1. Alt. 1.1: X=5
1. Alt. 1.2: X=6
1. Alt. 1.3: X=7
0. Alt. 2: in the Xth  symbol with respect to the front-load DMRS depending on whether the front-load DMRS has moved to the 2nd symbol of the scheduling unit, fully or partially (depending on the answer in question C). Example for clarity: if X=5 and the front-load DMRS moves to the 2nd symbol (fully or partially) of the 7-symbol non-slot-based scheduling unit, then the additional DMRS moves to the 6th symbol of the 7-symbol non-slot-based scheduling unit.
2. Alt. 2.1: X=5
2. Alt. 2.2: X=6
2. Alt. 2.3: X=7
	Company
	Views

	AT&T
	Alt.1 on either X=5 or X=6..

	CATT
	in alt1,  alt 1.1 or 1.2

	ZTE, Sanechips
	Alt.1 with X=6

	Qualcomm
	We change our proposal to support Ericsson’s view: Alt. 2.1 Note: If the additional DMRS is moved outside the PDSCH region it is dropped.

	LGE
	Alt. 1

	Spreadtrum
	Alt. 1

	Samsung
	Alt. 1

	Ericsson
	Alt. 2.1. Note: If the additional DMRS is moved outside the PDSCH region it is dropped.

	Intel
	Alt.1 with X=5 or 6

	Nokia
	Alt 1, and X=5 or 6

	vivo
	Alt. 1

	OPPO
	Alt.1 with X= 6

	MTK
	Alt. 1 and X=5

	Panasonic
	Alt. 1 with X=5

	Fujitsu
	Alt. 1


Question G
In the appendix there is a draft list of RRC parameters for DL/UL DMRS for PDSCH/PUSCH. Please provide your input regarding this list at least with respect to the following:
1. Q. 1: Is there any RRC parameter that needs to be defined only for non-slot-based scheduling, or only for slot-based scheduling?
2. Q. 2: Is there any RRC parameter missing from the above list either with respect to non-slot-based or slot-based scheduling?
3. Q. 3: Is there any RRC parameter unnecessary either with respect to non-slot-based or slot-based scheduling?
4. Companies are encouraged to add their preference on the table below on whether each RRC parameter is common for type A/B, or separate, or only for type A or only for type B scheduling. 
	Company
	Views

	AT&T
	One clarification: now we agreed that the number of FL DMRS symbols can be dynamically indicated by DCI, when it’s 2 symbols FL DMRS, what will happen to the  additional DMRS symbols? Will they automatically become 2symbols additional DMRS?  

	Huawei, HiSilicon
	a) the RRC parameter “UL-DMRS-max-len” is only for slot based, since two symbols front-loaded DMRS is not necessary  for the non-slot based cases;
b)   One clarification for the RRC parameters “UL-DMRS-Scrambling-ID” and “UL-DMRS-Scrambling-ID”,  the dynamic scrambling-ID indication is precluded here or for further discussion? 
        If still can be further dynamic indicated for the scrambling ID, one note should be there: Note: one or multiple scrambling IDs may be configured by RRC

	CATT
	it seems “DL-DMRS-typeA-pos ” is not suitable to be discussed with other RRC parameters in the table since it is signaled in PBCH? Another point is parameters “DL-DMRS-max-len ” and “DL-DMRS-add-pos ” should be considered together because although front-loaded DMRS is configured by RRC to be 2 symbols but in actual scheduling it can be 1 symbol; we have agreed that in the case of 2-symbols front loaded DMRS there is only  1 additional DMRS however in the case of 1-symbols front-loaded DMRS it could be 1 or more.
What is the purpose of DL-DMRS-Scrambling-ID and UL-DMRS-Scrambling-ID?

	LGE
	In our view, not max number, but actual number of FL DMRS symbol is liked to DL-DMRS-add-pos. It does not make sense to relate “DL-DMRS-max-len ” and “DL-DMRS-add-pos ”. Depending on actual number, interpretation of DMRS-add-pos is different as follows:
When actual number of FL DMRS symbol is 1, then DMRS-add-pos can be {0,1,2}.
When actual number of FL DMRS symbol is 2, then DMRS-add-pos {0,1,2} is interpreted as {0,1,1}.
Or we can introduce two separate DMRS-add-pos RRC parameters for different actual number of FL DMRS symbol; e.g. DMRS-add-pos for (actual) 1 FL DMRS symbol and DMRS-add-pos for (actual) 2 FL DMRS symbol

	Spreadtrum
	We agree with CATT. 
We think that when UE is configured with 2 or 3 additional DMRS, it is assumed that it is in a high speed scenario, which is a long term characteristic. Dynamic switching between 1-symbol and 2-symbol front-loaded DMRS is corner case. So we suggest adding the following restriction on RRC configuration to facilite UE’s receiving procedure.
When UE is configured with DL-DMRS-max-len=1, UE can be configured with DL-DMRS-add-pos={0,1,2,3}.
When UE is configured with DL-DMRS-max-len=2, UE can be configured with DL-DMRS-add-pos={0,1}. UE does not expect to be configured with DL-DMRS-max-len=2 and DMRS-add-pos={2,3}, even though actual number of front-loaded DMRS symbol can be 1. 

	Ericsson
	Non-slot based operation is configured using RRC parameters (DMRS_Config_Type, DMRS_max_len and DMRS_add_pos)  for UL and DL separately. These parameters are different from the parameters used for RRC configuration for slot based operation. In addition, if transform precoding is applied for UL non-slot based scheduling, then the parameters that initialize the ZC sequence must be configured as well (e.g. UL-DMRS-ID-Transform-precoding). We don’t see the need to introduce DMRS groups for non-slot based scheduling, hence no need for dmrs-group1 and 2, they are only configured for slot-based scheduling. 

	Nokia
	“DL-DMRS-typeA-pos” may be replaced by CORESET length. No need to define it with DMRS. 

	vivo
	For non-slot based scheduling, at least “DL-DMRS-config-type”, “UL-DMRS-config-type”, “DL-DMRS-add-pos” and “DL-DMRS-add-pos” can be configured by higher layer. 

	OPPO
	The parameters “DL-DMRS-max-len” “UL-DMRS-max-len” “dmrs-group1” “dmrs-grou2” are not needed for non-slot based scheduling. The parameter “DL-DMRS-add-pos” should be independently configured for non-slot based and slot based scheduling.

	Intel
	Q2: There should be a separate parameter in addition to “DL/UL-DMRS-config-type” which indicates choice of DM-RS antenna port indication table for SU-MIMO only operation. The main motivation for this is the fact that, based on current agreements, we have dynamic indication of 1 or 2 symbol DM-RS. So if SU-only operation is always indicated ONLY as a part of larger MU-MIMO tables, we end up using more bits in DCI. Instead a separate SU-only antenna port indication table can potentially save DCI bits. This does not violate current agreements but adds further flexibility. 

	ZTE, Sanechips
	To reduce DCI overhead, we propose to introduce N new bits of RRC parameters, where N is the number of total entries of the DMRS table. Then the bitmap with length-N can be used to restrict some entries, like codebook subset restriction, where '0' means restriction. The DCI budget depends on the number of entries after restriction. Alternatively, we can consider multiple parameters to reduce DMRS table size, the semi-statical parameters from our side should include the maximum layers of UE, scrambling ID, whether multiplexing between DMRS and data by FDM.

	Qualcomm
	We are also ok to introduce a new RRC signaling in an aim of enabling DMRS table restriction and DCI overhead reduction, especially for the 2-symbol FL DMRS cases.  

	Panasonic
	In our opinion, it is not required to include this additional parameter mainly because of the very fact that there has been no discussion whatsoever about the DCI tables and required bits. The intention rather should be to remove not so important cases from the table, when that discussion happens and squeeze both the SU-MIMO and MU-MIMO cases using reasonable number of bits. From our point of view, this is just an over optimization which is not really necessary at this point.

	Fujitsu
	We agree with Ericsson. Non-slot based operation is configured separately for UL and DL using RRC parameters (DMRS_Config_Type, DMRS_max_len and DMRS_add_pos). These parameters for non-slot based operation are different from the parameters used for RRC configuration for slot based operation.




Table with RRC parameter preference
	Name of RRC parameter
	Use-case
	RRC parameter for both scheduling types with a separate RRC parameter for each type A/B 
	RRC parameter for both scheduling types with a common RRC parameter 
	RRC parameter only for slot-based (typeA)
	RRC parameter only for non-slot-based (typeB)
	This parameter is not needed neither for typeA nor for typeB scheduling

	DL-DMRS-config-type
	Selection of the PDSCH DMRS type to be used for DL.
	Ericsson, Qualcomm, vivo, ZTE, Sanechips,
Huawei, HiSilicon, Intel, Panasonic, CATT
	Nokia, SPRD
	LGE (prefer type 2 fixed at least for 2 symbol)
	
	

	UL-DMRS-config-type
	Selection of the PDSCH DMRS type to be used for UL.
	Ericsson, Qualcomm, vivo, ZTE, Sanechips,
Huawei, HiSilicon, Intel, Panasonic, CATT
	Nokia, SPRD
	LGE (prefer type 2 fixed at least for 2 symbol)
	
	

	DL-DMRS-add-pos
	Selection on the number of addition DMRS symbols to be supported in DL
	Nokia, SPRD, Ericsson, Qualcomm, vivo, ZTE, Sanechips,
Huawei, HiSilicon, Intel, LGE, Panasonic, CATT
	
	
	
	

	UL-DMRS-add-pos
	Selection on the number of addition DMRS symbols to be supported in UL
	Nokia, SPRD, Ericsson, Qualcomm, vivo, ZTE, Sanechips,
Huawei, HiSilicon, Intel, LGE, Panasonic, CATT
	
	
	
	

	DL-DMRS-max-len
	Maximum number of front-load DMRS symbols for DL
	Ericsson, CATT
	
	Nokia, SPRD, Qualcomm, ZTE, Sanechips,
Huawei, HiSilicon, Intel, LGE, Panasonic
	
	

	UL-DMRS-max-len
	Maximum number of front-load DMRS symbols for UL
	Ericsson, CATT
	
	Nokia, SPRD, Qualcomm, ZTE, Sanechips,
Huawei, HiSilicon, Intel, LGE, Panasonic
	
	

	DL-DMRS-Scrambling-ID
	Scrambling ID for DL DMRS for CP-OFDM
	
	Nokia, SPRD, Ericsson, Qualcomm,ZTE, Sanechips,
Huawei, HiSilicon, Intel, LGE, Panasonic, CATT
	
	
	

	UL-DMRS-Scrambling-ID
	Scrambling ID for UL DMRS for CP-OFDM
	
	Nokia, SPRD, Ericsson, Qualcomm,ZTE, Sanechips,
Huawei, HiSilicon, Intel, LGE, Panasonic, CATT
	
	
	

	dmrs-group1
	DL DM-RS groups that are QCL:ed, i.e. group 1
	LGE, CATT
	Nokia, Qualcomm,
Huawei, HiSilicon, Intel
	Ericsson, ZTE, Sanechips
	
	

	dmrs-group2
	DL DM-RS groups that are QCL:ed, i.e. group 2
	LGE, CATT
	Nokia, Qualcomm,
Huawei, HiSilicon, Intel
	Ericsson, ZTE, Sanechips
	
	

	UL-DMRS-Identity-Transform-precoding
	Configures the sequence ID for both ZC and potential other sequence for DFT-S-OFDM
	
	Nokia, SPRD, Ericsson, Qualcomm, ZTE, Sanechips,
Huawei, HiSilicon, CATT
	
	
	



Summary
Agreement reached in 90b-NR-20 email discussion

Agreement:
For the higher layer signaling related to DMRS:
         A UE may be configured with a number of additional DMRS  which may be different for slot-based and non-slot-based transmission/scheduling and may be different for DL and UL.
         A UE, in DL or UL, may be configured with the same or different DMRS configuration type for slot-based and non-slot-based transmission/scheduling
o    It will be further discussed in RAN1#91 if and when a UE expects to be configured with the same DMRS configuration type for slot-based  and non-slot-based transmission/scheduling (e.g., scenarios with concurrent slot/non-slot-based). 
o    It will be further discussed in RAN1#91 if configuration type is fixed to be type 2 in case of 2 or 4 symbols non-slot-based transmission/scheduling. 
         A UE may be configured with configuration type which may be different for DL and UL.
         A UE  in DL may be configured with UE-specific scrambling ID(s) which will be used for PN sequence initialization of PDSCH’s DMRS which is the same for both slot-based and non-slot-based transmission/scheduling. 
[bookmark: _Hlk497382924]o    It will be further discussed in RAN1#91 whether one or multiple scrambling ID(s) may be configured.
         A UE  in UL CP-OFDM may be configured with UE-specific scrambling ID(s) which will be used for PN sequence initialization of PUSCH’s DMRS which is the same for both slot-based and non-slot-based transmission/scheduling. 
[bookmark: _Hlk497382936]o    It will be further discussed in RAN1#91 whether one or multiple scrambling ID(s) may be configured.
         A UE for the PUSCH’s DMRS for DFT-S-OFDM may be configured with a UE-specific parameter (UL-DMRS-Identity-Transform-precoding) used for sequence initialization which is the same for both slot-based and non-slot-based transmission/scheduling.
         At least for slot-based transmission/scheduling, a UE may be configured with the maximum number of front-load DMRS symbol which may be different for DL and UL. 
o    It will be further discussed in RAN1#91  whether the above applies also for non-slot-based transmission/scheduling. 
· When a UE is configured with a  maximum number of 1 symbol for front-load DMRS (DL-DMRS-max-len=1), the UE may be configured with DL-DMRS-add-pos={0,1,2,3}. When UE is configured with a  maximum number of 2 symbols front-load DMRS (DL-DMRS-max-len=2), the UE may be configured with DL-DMRS-add-pos. 
· [bookmark: _Hlk497382968]It will be further discussed in RAN1#91 the allowable number of additional DMRS when DL-DMRS-max-len=2 and the UE is dynamically scheduled with 1-symbol for front-load DMRS.
         Keep the “dmrs-group” RRC parameters as placeholder until discussions on how to specify the RRC signaling and configuration of DMRS groups are concluded.
[bookmark: _Hlk497382975]         It will be further discussed in RAN1#91 whether a new RRC parameter is needed to be introduced which enables DMRS port table restriction or subset selection for both DL and UL.
· It will be further discussed in RAN1#91, the relation between PDSCH (or PUSCH) mapping type, associated DMRS parameters, PDSCH (or PUSCH) starting symbol and PDSCH (or PUSCH) duration, any signaling (if needed)  for configuration (if needed) of slot-based and non-slot-based. 

Summary/Proposals resulting from the 90b-NR-20 discussion
Based on the 90b-NR-20 discussion, the following views on the Questions A-F have been gathered, and the following proposals can be discussed in RAN1#91. 
Question A Summary of views
For 2/4/7-symbol non-slot-based scheduling, the supported configuration types in non-slot-based scheduling DMRS for unicast PDSCH after RRC configuration is(are)
· Alt. 1: Only configuration type 1
· Alt. 2: Only configuration type 2
· Huawei, HiSilicon, LGE
· Alt. 3: Both configuration type 1 and type 2 
· AT&T, CATT, ZTE, Sanechips, Qualcomm, Spreadtrum, Samsung, Ericsson, Intel, Nokia, NSB, vivo, OPPO, Panasonic, Fujitsu
Mediatek propose this to be studied until RAN1#91.
Proposal 1: For 2/4/7-symbol non-slot-based transmission/scheduling, the supported configuration types in non-slot-based scheduling DMRS for unicast PDSCH after RRC configuration are both configuration type 1 and type 2.
Question B Summary of views
For 2/4/7-symbol non-slot-based scheduling, the supported configuration types in non-slot-based scheduling DMRS for unicast PDSCH before RRC configuration is(are)
· Alt. 1: Only configuration type 1
· AT&T, CATT, ZTE, Sanechips, Qualcomm,  Spreadtrum, Samsung, Ericsson, Intel, Nokia, NSB, vivo, OPPO, Panasonic, Fujitsu
· Alt. 2: Only configuration type 2
· LGE
· Alt. 3: Both configuration type 1 and type 2
· Alt. 4: full symbol DMRS, (i.e., the whole symbol is for DMRS in a schedule band).
Mediatek, Huawei, HiSilicon propose this to be studied until RAN1#91.
Proposal 2: For 2/4/7-symbol non-slot-based transmission/scheduling, the supported configuration types in non-slot-based scheduling DMRS for unicast PDSCH before RRC configuration is only configuration type 1.
Question C Summary of views
For 2/4/7-symbol non-slot-based scheduling, when PDSCH and PDCCH are FDMed and the PDSCH in any of the scheduled OFDM symbols overlap with the PDCCH in frequency domain:
· Alt. 1: the front-load DMRS should be mapped to the next PDSCH symbol following PDCCH to avoid collision with PDCCH.
· [bookmark: _GoBack]AT&T, CATT, ZTE, Sanechips, Qualcomm, Spreadtrum (if supported), Ericsson, OPPO, Nokia, NSB, Panasonic, Intel
· Alt. 2: the front-load DMRS should be mapped to the next symbol in the frequency-domain part where there is collision between the PDSCH and PDCCH.
· Huawei, HiSilicon, vivo
· Alt. 3: the front-load DMRS should be mapped to the next symbol in PRG(s) where there is collision between the PDSCH and PDCCH.
· LGE, Samsung, vivo

Observation: Even though there is some majority for Alt. 1, there are some comments on the meaning and interpretation of the alternatives; so further offline discussion is needed on this topic during the meeting.
Question C2 Summary of views
For non-slot-based scheduling, sharing of DMRS for PDCCH and PDSCH can be configured by gNB (i.e., the DMRS of PDCCH in the CORESET is also used for data demodulation in the corresponding PRBs).
· Alt. 1: Agree
· Huawei, HiSilicon, Intel, Fujitsu, Panasonic (size 2/4 only)
· Alt. 2: Do not agree
· Qualcomm, Ericsson, Nokia, NSB, Spreadtrum, CATT, vivo, OPPO, ZTE, Sanechips, LGE, Mediatek, Panasonic (size 7 only)

Proposal 4: For non-slot-based transmission/scheduling, there is no consensus in supporting the sharing of DMRS for PDCCH and PDSCH, i.e., the DMRS of PDCCH in the CORESET is also used for data demodulation in the corresponding PRBs.
Question D Summary of views
For 2/4/7-symbol non-slot-based scheduling, for the number of symbols of front-load DMRS
· Alt. 1: Only 1-symbol front-load DMRS can be configured
· Huawei, HiSilicon, ZTE, Sanechips, Qualcomm, LGE, Spreadtrum, Samsung, Intel, Nokia, NSB, vivo, OPPO, Mediatek, Panasonic, Fujitsu
· Alt. 2: Both 1-symbol and 2-symbol front-load DMRS can be configured
· AT&T, CATT, Ericsson

Proposal 5: For 2/4/7-symbol non-slot-based transmission/scheduling, for the number of symbols of front-load DMRS, only 1-symbol front-load DMRS can be configured. 
Question E Summary of views
For 7-symbol non-slot-based scheduling, the one additional DMRS is a one-symbol DMRS which can be configured only when the 1-symbol front-load DMRS is configured
A. Alt. 1: Agree
· Huawei, HiSilicon, CATT, ZTE, Sanechips, Qualcomm, LGE, Spreadtrum, Samsung, Intel, Nokia, vivo, OPPO, NSB, Mediatek, Panasonic, Fujitsu
B. Alt. 2: Do not agree (Companies are encouraged to provide additional/other option to be supported with respect to the additional DMRS for 7-symbol non-slot-based scheduling)
· AT&T, Ericsson (if 2 symbol FL DMRS is supported for 7-symbol non-slot-based scheduling, one 2symbols additional DMRS can be supported.)

Proposal 6: For 7-symbol non-slot-based scheduling, the one additional DMRS is a one-symbol DMRS which can be configured only when the 1-symbol front-load DMRS is configured.
Question F Summary of views
For 7-symbol non-slot-based scheduling, the location of the one 1-symbol additional DMRS is configured:
· Alt.1: in the Xth symbol with respect to the first symbol of the data irrespective of whether the front-load DMRS has moved to the 2nd symbol, fully or partially (depending on the answer in question 3).
· Alt. 1.1: X=5
· Alt. 1.2: X=6
· Alt. 1.3: X=7
· AT&T, CATT, ZTE, Sanechips, LGE, Spreadtrum, Samsung, Intel, Nokia, NSB, vivo, OPPO, Mediatek, Panasonic, Fujitsu
· Alt. 2: in the Xth  symbol with respect to the front-load DMRS depending on whether the front-load DMRS has moved to the 2nd symbol of the scheduling unit, fully or partially (depending on the answer in question 3). Example for clarity: if X=5 and the front-load DMRS moves to the 2nd symbol (fully or partially) of the 7-symbol non-slot-based scheduling unit, then the additional DMRS moves to the 6th symbol of the 7-symbol non-slot-based scheduling unit.
· Alt. 2.1: X=5
· Alt. 2.2: X=6
· Alt. 2.3: X=7
· Ericsson, Qualcomm

Proposal 7: For 7-symbol non-slot-based scheduling, the one additional DMRS is configured in the X = [5 or 6] symbol with respect to the first symbol of the data irrespective of whether the front-load DMRS has moved to another symbol beyond the first symbol of the data. 
· Downselect in RAN1#91 between X=[5,6].
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