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1 Introduction

[bookmark: OLE_LINK15][bookmark: OLE_LINK16][bookmark: OLE_LINK21][bookmark: OLE_LINK22][bookmark: OLE_LINK23][bookmark: OLE_LINK11][bookmark: OLE_LINK12]In this contribution, we provide our text proposal for DMRS description in 38.211 and 38.214.

2 Issues
2.1 DMRS position for downlink mapping type B
	Agreement: 
Confirm working assumption of using configuration type 1 for slot-based broadcast/multicast PDSCH and extend this DMRS type to
· 2/4/7-symbol non-slot-based scheduling for multicast/broadcast PDSCH and unicast PDSCH before RRC configuration.
· For 2/4-symbol non-slot-based scheduling, the one-symbol front-load DMRS is used for broadcast/multicast PDSCH and unicast PDSCH/PUSCH before RRC configuration.
· For 7-symbol non-slot-based scheduling, one-symbol front-load DMRS plus one additional DMRS symbol on the 5th symbol if it is part of the scheduling unit with respect to the front-load is used for broadcast/multicast PDSCH and unicast PDSCH/PUSCH before RRC configuration.

Agreement 3:
For 2/4/7-symbol non-slot-based scheduling, when the first symbol of PDSCH and reserved resources for CORESET(s) are FDMed and the PDSCH in any of the scheduled OFDM symbols collides with the reserved resources for CORESET(s) in frequency domain: 
· the first symbol of front-load DMRS is mapped to the next PDSCH symbol following the configured CORESET(s). 
· For 4-symbol non-slot-based scheduling, UE doesn’t expect to receive DMRS beyond the (downselection needed) third symbol OFDM symbol of the non-slot scheduling unit.
· For 7-symbol non-slot-based scheduling, UE doesn’t expect to receive front-load DMRS beyond the forth OFDM symbol of the non-slot scheduling unit.
· If an one-symbol additional DMRS is configured, it is transmitted on the 5th symbol with respect to the front-load DMRS symbol in the 5th or 6th symbol of the scheduling unit, otherwise it is dropped if it moves to the last, or beyond the last symbol of the scheduling unit. 

Agreement
For 2/4/7-symbol non-slot-based scheduling, for the number of symbols of front-load DMRS
For 2/4 symbol non-slot based scheduling, only 1-symbol front-load DMRS can be transmitted for a UE
For 7 symbol non-slot based scheduling, either 1-symbol and 2-symbol front-load DMRS can be transmitted for a UE

Agreement:
For the 2-symbol non-slot based scheduling, no additional DMRS can be configured
For the 4-symbol non-slot based scheduling, no additional DMRS can be configured
For the 7-symbol non-slot based scheduling, one additional DMRS can be configured
FFS: Location of the front-loaded DMRS  



According to the above agreements, the DMRS configuration for non-slot based scheduling can be summarized below, for both before and after RRC configuration,



	Before RRC configuration
	After RRC configuration

	 2-symbol non-slot: 
· only one-symbol FL DMRS
· no additional DMRS
	2-symbol non-slot: 
· only one-symbol FL DMRS
· no additional DMRS
· FL DMRS is moved after CORESET when the first symbol of PDSCH and reserved resources for CORESET(s) are FDMed and the PDSCH in any of the scheduled OFDM symbols collides with the reserved resources for CORESET(s) in frequency domain

	4-symbol non-slot:
· only one-symbol FL DMRS
· no additional DMRS

	4-symbol non-slot:
· only one-symbol FL DMRS
· no additional DMRS
· Follow the DMRS moving rule as 2-symbol non-slot
· DMRS doesn’t allocate at the 4th symbol

	7-symbol non-slot:
· one-symbol FL DMRS + one additional DMRS
· one additional DMRS symbol on the 5th symbol if it is part of the scheduling unit with respect to the front-load 
	7-symbol non-slot:
· one-symbol or two-symbol FL DMRS
· FL DMRS doesn’t appear at 5th, 6th or 7th symbol
· one additional DMRS can be configured
· If an one-symbol additional DMRS is configured, it is transmitted on the 5th symbol with respect to the front-load DMRS symbol in the 5th or 6th symbol of the scheduling unit, otherwise it is dropped if it moves to the last, or beyond the last symbol of the scheduling unit
· Note: the agreement doesn't consider DMRS moving rule of one additional DMRS for two-symbol FL DMRS



The current texts in 38.211 and 38.214 for capturing the above agreement are listed below.

In 38.211 7.4.1.1.2
	For PDSCH mapping type B

-	if the PDSCH duration is 2, 4, or 7 OFDM symbols, and the PDSCH allocation collides with resources reserved for a CORESET,  shall be incremented such that the first DM-RS symbol occurs immediately after the CORESET and
-	if the PDSCH duration is 4 symbols, the UE is not expected to receive a DM-RS symbol beyond the third symbol,
-	if the PDSCH duration is 7 symbols, 
-	the UE is not expected to receive the first DM-RS beyond the fourth symbol, and
-	if one additional DM-RS is configured, the UE only expects the additional DM-RS to be transmitted on the 5th or 6th symbol relative to the first DM-RS symbol.




In 38.214 5.1.6.2
	[bookmark: _Toc501048176]5.1.6.2	DM-RS reception procedure
[bookmark: _Hlk505765561]When receiving PDSCH scheduled by PDCCH with CRC scrambled by SI-RNTI, RA-RNTI, P-RNTI or TC-RNTI, the UE shall assume that the PDSCH is not present in any symbol carrying DM-RS except for PDSCH with allocation duration of 2 symbols with PDSCH mapping type B, and a single symbol front-loaded DM-RS of configuration type 1 on DM-RS port 1000 is transmitted the UE assuming that all the orthogonal antenna ports are associated with transmission of its PDSCH., and in addition
-	For PDSCH with mapping type A, the UE shall assume dmrs-AdditionalPosition=2 and up to two additional single-symbol DM-RS present in a slot according to the PDSCH duration indicated in the DCI as defined in Subclause 7.4.1.1 of [4, TS 38.211], and
-	For PDSCH with allocation duration of 7 symbols with mapping type B, the UE shall assume one additional single-symbol DM-RS present in the 5th symbol with respect to the front-loaded DM-RS symbol of within the PDSCH allocation duration, and
-	For PDSCH with allocation duration of 4 symbols with mapping type B, the UE shall assume that no additional DM-RS are present, and 
-	For PDSCH with allocation duration of 2 symbols with mapping type B, the UE shall assume that no additional DM-RS are present, and the UE shall assume that the PDSCH may be present in the symbol carrying DM-RS



We have the following concerns,
· In 38.211 section 7.4.1.1.2, it doesn’t mention anything about the RNTI scrambling. Therefore it should represent the general rule for DMRS position for both before and after RRC configuration. However, in 38.214 section 5.1.6.2, the cases of different RNTI scrambling are separate. For C-RNTI or CS-RNTI scrambling, it refers to 38.211. It is also not appropriate that the DMRS moving rule for before RRC and after RRC appear at two different specifications
· For the sentence if one additional DM-RS is configured, the UE only expects the additional DM-RS to be transmitted on the 5th or 6th symbol relative to the first DM-RS symbol in 38.211 for 7-symbol non-slot based scheduling, the concerns are
· Based on the agreed one-symbol FL DMRS, the one additional DMRS position should be
· One-symbol FL at 1st symbol, one additional at 5th symbol
· One-symbol FL at 2nd symbol, one additional at 6th symbol
· When one-symbol FL at 3rd or 4th symbol, no additional DMRS
· No agreement on the moving rule of additional DMRS for two-symbol FL DMRS
       Therefore, the text doesn’t correctly capture the agreement that the symbol spacing between one-symbol FL and additional DMRS is 5  

Based on the above, we have the following suggestions for mapping type B for before RRC and after RRC,
· For 7-symbol non-slot based scheduling, apply same DMRS moving rule for before RRC and after RRC for one-symbol FL DMRS. Consider to use the DMRS moving rule for after RRC condition to the before RRC condition
· For 7-symbol non-slot based scheduling and two-symbol FL DMRS, when FL DMRS are at 1st and 2nd symbol, the additional DMRS are at 5th and 6th symbol. When the first symbol of two-symbol FL DMRS is at 2nd symbol of the scheduling unit, there is no additional DMRS


Proposal 1: The text in 38.211 7.4.1.1.2 should represent the general DMRS moving rule for both before RRC and after RRC condition

Proposal 2: For 7-symbol non-slot based scheduling, apply same DMRS moving rule for before RRC and after RRC for one-symbol FL DMRS. Consider to use the DMRS moving rule for after RRC condition to the before RRC condition

Proposal 3: For 7-symbol non-slot based scheduling and two-symbol FL DMRS, when FL DMRS are at 1st and 2nd symbol, the additional DMRS are at 5th and 6th symbol. When the first symbol of two-symbol FL DMRS is at 2nd symbol of the scheduling unit, there is no additional DMRS

Proposal 4: Remove the following description in 38.214 5.1.6.2
	-	For PDSCH with allocation duration of 7 symbols with mapping type B, the UE shall assume one additional single-symbol DM-RS present in the 5th symbol with respect to the front-loaded DM-RS symbol of within the PDSCH allocation duration, and
-	For PDSCH with allocation duration of 4 symbols with mapping type B, the UE shall assume that no additional DM-RS are present, and 
-	For PDSCH with allocation duration of 2 symbols with mapping type B, the UE shall assume that no additional DM-RS are present, and the UE shall assume that the PDSCH may be present in the symbol carrying DM-RS 




Proposal 5: Modify the following description in 38.211 7.4.1.1.2
	- if the PDSCH duration is 7 symbols, 
-	the UE is not expected to receive the first DM-RS beyond the fourth symbol, and
-	if one additional DM-RS is configured, for front loaded single-symbol DM-RS, the UE only expects the one additional single-symbol DM-RS to be transmitted in the 5th symbol with respect to the front loaded DMRS symbol in the 5th or 6th symbol of the scheduling unit symbol relative to the first DM-RS symbol.
-	if one additional DM-RS is configured, for front loaded double-symbol DM-RS, the UE only expects the one additional double-symbol DM-RS to be transmitted in the 5th symbol with respect to the front loaded DMRS symbol in the 5th and 6th symbols of the scheduling unit
   - if the PDSCH duration is 2 or 4 OFDM symbols, only single-symbol DM-RS is supported



2.2 DMRS position for uplink mapping type B

For 14-symbol PUSCH duration, it is a question on the DMRS pattern when using the uplink DMRS mapping type B.

The definition of mapping type B for downlink and uplink is actually different in current specification. For downlink, the mapping type B is applied to the non-slot based scheduling. For uplink mapping type B, it only considers the relationship of DMRS position relative to the start of the scheduled PUSCH resources and both slot based and non-slot based scheduling are included.

The previous agreement doesn’t consider 14-symbol PUSCH duration for mapping type B. To make the specification complete, we propose the following text change,













Proposal 6:
	

Table 6.4.1.1.3-3: PUSCH DM-RS positions  for single-symbol DM-RS.
	[bookmark: _Hlk503444976] PUSCH duration in symbols
	
DM-RS positions 

	
	PUSCH mapping type A
	PUSCH mapping type B

	
	UL-DMRS-add-pos
	UL-DMRS-add-pos

	
	0
	1
	2
	3
	0
	1
	2
	3

	≤7
	

	-
	-
	-
	0
	0, 4
	-
	-

	8
	

	-
	-
	-
	0
	0, 6
	0, 3, 6
	-

	9
	

	
, 7
	-
	-
	0
	0, 6
	0, 3, 6
	-

	10
	

	
, 9
	
, 6, 9
	-
	0
	0, 8
	0, 4, 8
	0, 3, 6, 9

	11
	

	
, 9
	
, 6, 9
	-
	0
	0, 8
	0, 4, 8
	0, 3, 6, 9

	12
	

	
, 9
	
, 6, 9
	
, 5, 8, 11
	0
	0, 10
	0, 5, 10
	0, 3, 6, 9

	13
	

	
, 11
	
, 7, 11
	
, 5, 8, 11
	0
	0, 10
	0, 5, 10
	0, 3, 6, 9

	14
	

	
, 11
	
, 7, 11
	
, 5, 8, 11
	[0]
	[0, 1012]
	[0, 56, 1012]
	[0, 34, 68, 912]







3 Conclusion

Proposal 1: The text in 38.211 7.4.1.1.2 should represent the general DMRS moving rule for both before RRC and after RRC condition

Proposal 2: For 7-symbol non-slot based scheduling, apply same DMRS moving rule for before RRC and after RRC for one-symbol FL DMRS. Consider to use the DMRS moving rule for after RRC condition to the before RRC condition

Proposal 3: For 7-symbol non-slot based scheduling and two-symbol FL DMRS, when FL DMRS are at 1st and 2nd symbol, the additional DMRS are at 5th and 6th symbol. When the first symbol of two-symbol FL DMRS is at 2nd symbol of the scheduling unit, there is no additional DMRS

Proposal 4: Remove the following description in 38.214 5.1.6.2
	-	For PDSCH with allocation duration of 7 symbols with mapping type B, the UE shall assume one additional single-symbol DM-RS present in the 5th symbol with respect to the front-loaded DM-RS symbol of within the PDSCH allocation duration, and
-	For PDSCH with allocation duration of 4 symbols with mapping type B, the UE shall assume that no additional DM-RS are present, and 
-	For PDSCH with allocation duration of 2 symbols with mapping type B, the UE shall assume that no additional DM-RS are present, and the UE shall assume that the PDSCH may be present in the symbol carrying DM-RS 




Proposal 5: Modify the following description in 38.211 7.4.1.1.2
	- if the PDSCH duration is 7 symbols, 
-	the UE is not expected to receive the first DM-RS beyond the fourth symbol, and
-	if one additional DM-RS is configured, for front loaded single-symbol DM-RS, the UE only expects the one additional single-symbol DM-RS to be transmitted in the 5th symbol with respect to the front loaded DMRS symbol in the 5th or 6th symbol of the scheduling unit symbol relative to the first DM-RS symbol.
-	if one additional DM-RS is configured, for front loaded double-symbol DM-RS, the UE only expects the one additional double-symbol DM-RS to be transmitted in the 5th symbol with respect to the front loaded DMRS symbol in the 5th and 6th symbols of the scheduling unit
   - if the PDSCH duration is 2 or 4 OFDM symbols, only single-symbol DM-RS is supported


[bookmark: _GoBack]
Proposal 6:
	

Table 6.4.1.1.3-3: PUSCH DM-RS positions  for single-symbol DM-RS.
	 PUSCH duration in symbols
	
DM-RS positions 

	
	PUSCH mapping type A
	PUSCH mapping type B

	
	UL-DMRS-add-pos
	UL-DMRS-add-pos

	
	0
	1
	2
	3
	0
	1
	2
	3

	≤7
	

	-
	-
	-
	0
	0, 4
	-
	-

	8
	

	-
	-
	-
	0
	0, 6
	0, 3, 6
	-

	9
	

	
, 7
	-
	-
	0
	0, 6
	0, 3, 6
	-

	10
	

	
, 9
	
, 6, 9
	-
	0
	0, 8
	0, 4, 8
	0, 3, 6, 9

	11
	

	
, 9
	
, 6, 9
	-
	0
	0, 8
	0, 4, 8
	0, 3, 6, 9

	12
	

	
, 9
	
, 6, 9
	
, 5, 8, 11
	0
	0, 10
	0, 5, 10
	0, 3, 6, 9

	13
	

	
, 11
	
, 7, 11
	
, 5, 8, 11
	0
	0, 10
	0, 5, 10
	0, 3, 6, 9

	14
	

	
, 11
	
, 7, 11
	
, 5, 8, 11
	[0]
	[0, 1012]
	[0, 56, 1012]
	[0, 34, 68, 912]
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