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Introduction
In RAN#79 meeting, the updated NR specifications after RAN1#92 meeting were endorsed. It was also agreed that RAN1 shall continue to focus on stabilizing the current Rel-15 NR specifications in RAN1#92bis and RAN1#93 meetings because there are still some remaining issues to be solved. We provide our proposals and TPs on DMRS related remaining issues in this contribution.
Discussion
Section 6.4.1.1.1.2 in 38.211
Based on agreement in RAN1 AH1801, the sequence generation and initialization is captured for UL DMRS in the current 38.211  section 6.4.1.1.1.2  as follows [1]:
---------------------------------------start in current 211----------------------------------

If transform precoding for PUSCH is enabled, the reference-signal sequence  shall be generated according to





where  is given by clause 5.2.2 with and  for a PUSCH transmission dynamically scheduled by DCI.


The sequence group , where  is given by


-	 if  is configured by the higher-layer parameter nPUSCH-Identity-Transform-precoding and the PUSCH is not a msg3 PUSCH according to clause 8.3 in [5, TS 38.213].

-	 otherwise


where  and the sequence number  are given by:
-	if neither group, nor sequence hopping shall be used


-	if group hopping but not sequence hopping shall be used 




	where the pseudo-random sequence  is defined by clause 5.2.1 and shall be initialized with  at the beginning of each radio frame
-	if sequence hopping but not group hopping shall be used




	where the pseudo-random sequence  is defined by clause 5.2.1 and shall be initialized with  at the beginning of each radio frame
---------------------------------------end in current 211----------------------------------
We found that the above symbol based sequence hopping destroys the orthogonality between MU-users which are scheduled with partial overlapping PRBs in the case when TD-OCC is used. As shown in Figure 1, since two users each with 1 DMRS port are scheduled in this partial overlapping PRB, the ZC/CGS sequence values on the same REs  are different, which are denoted as a, b and c,d for UE0 and UE 1 respectively on subcarrier 0 and symbol 3, 4. Even using TD-OCC to DMRS port of UE1, the two DMRS ports for UE1 and UE2 are not orthogonal anymore. 
[image: ]
Figure 1 The issue of symbol based sequence hopping for TD-OCC
In order to solve this problem, sequence hopping for both u and v should not be used between two adjacent DMRS symbols. In other words, the sequence value of the second DMRS symbol should be as the same as the first symbol in the case when maximum two front loaded DMRS are configured, i.e. the sequence hopping of the first DMRS symbol  should follow the second DMRS symbol of each two adjacent DMRS symbols.
Proposal 1: If group hopping or sequence hopping is used, the sequence of the second DMRS symbol should follow the first symbol for each pair of adjacent DMRS symbols.
TP 1: for 38.211  section 6.4.1.1.1.2 as follows
	

The sequence group , where  is given by


-	 if  is configured by the higher-layer parameter nPUSCH-Identity-Transform-precoding and the PUSCH is not a msg3 PUSCH according to clause 8.3 in [5, TS 38.213].

-	 otherwise


where  and the sequence number  are given by:
-	if neither group, nor sequence hopping shall be used


-	if group hopping but not sequence hopping shall be used 





	where the pseudo-random sequence  is defined by clause 5.2.1 and shall be initialized with  at the beginning of each radio frame. If the higher-layer parameter UL-DMRS-max-len is equal to 2,  for the second DMRS symbol of each pair of adjacent DMRS symbols is the same as the first one.
-	if sequence hopping but not group hopping shall be used





	where the pseudo-random sequence  is defined by clause 5.2.1 and shall be initialized with  at the beginning of each radio frame.  If the higher-layer parameter UL-DMRS-max-len is equal to 2,  for the second DMRS symbol of each pair of adjacent DMRS symbols is the same as the first one.




DM-RS power boosting for DCI format 0_0 and 1_0
Based on current specification, the ratio of PUSCH/PDSCH EPRE to DM-RS EPRE is related to the number of DM-RS CDM groups without data which is only described for DCI format 0_1 and 1_1. In other words, if DCI format 0_0 or 1_0 is used, there is no description for the number of CDM groups without data in current 38.214, and it is not clear what ratio of PUSCH/PDSCH EPRE to DM-RS EPRE should be assumed.
In order to explicitly describe the ratio of PUSCH/PDSCH EPRE to DM-RS EPRE for DCI format 0_0/0_1, we provide the following TPs
TP 2: for 38.214  section 4.1,  5.1.6.2 and 6.2.2
	[bookmark: _Toc501048154]4.1	Power allocation for downlink 
...

For downlink DM-RS associated with PDSCH, the UE may assume the ratio of PDSCH EPRE to DM-RS EPRE (1/[dB]) is given by Table 4.1-1 according to the number of DM-RS CDM groups without data as signalled by DCI [5, TS 38.212]described in Subclause 5.1.6.2. . 
Table 4.1-1: The ratio of PDSCH EPRE to DM-RS EPRE
	Number of DM-RS CDM groups without data
	DM-RS configuration type 1
	DM-RS configuration type 2

	1
	0 dB
	0 dB

	2
	-3 dB
	-3 dB

	3
	-
	-4.77 dB




[bookmark: _Toc501048176][bookmark: _Hlk505765561]5.1.6.2  DM-RS reception procedure
...
When receiving PDSCH scheduling DCI format 1_1, aA UE shall assume that the CDM groups indicated in the configured index from Table 7.3.1.2.2-1-4 of [5, TS. 38.212] contain potential co-scheduled downlink DM-RS and are not used for data transmission, where “1”, “2” and “3” for the number of DM-RS CDM group(s) in Table 7.3.1.2.2-1-4 of [5, TS. 38.212] correspond to CDM group 0, {0,1}, {0,1,2}, respectively.
When receiving PDSCH scheduling DCI format 1_0, a UE shall assume the number of DM-RS CDM groups without data is 1 which corresponds to CDM group 0 for the case of PDSCH with allocation duration of 2 symbols with PDSCH mapping type B, and the UE shall assume that the number of DM-RS CDM groups without data is 2 which corresponds to CDM group {0,1} for all other cases.
[bookmark: _GoBack]
[bookmark: _Toc501048224]6.2.2	UE DM-RS transmission procedure
...
When receiving PUSCH scheduling DCI format 0_1, Aa UE shall assume the DM-RS CDM groups indicated in Tables 7.3.1.1.2-6 to 7.3.1.1.2-23 of Subclause 7.3.1.1 of [5, TS38.212] are not used for data transmission, where “1”, “2” and “3” for the number of DM-RS CDM group(s) correspond to CDM group 0, {0,1}, {0,1,2}, respectively.
When receiving PUSCH scheduling DCI format 0_0, a UE shall assume the number of DM-RS CDM groups without data is 2 which corresponds to CDM group {0,1}.

For uplink DM-RS with PUSCH, the UE may assume the ratio of PUSCH EPRE to DM-RS EPRE ([dB]) is given by Table 6.2.2-1 according to the number of DM-RS CDM groups without data as signalled by DCI [5, TS 38.212]. 
Table 6.2.2-1: The ratio of PUSCH EPRE to DM-RS EPRE
	Number of DM-RS CDM groups without data
	DM-RS configuration type 1
	DM-RS configuration type 2

	1
	0 dB
	0 dB

	2
	-3 dB
	-3 dB

	3
	-
	-4.77 dB







DM-RS configuration for DCI format 1_0 with C-RNTI and CS-RNTI
Currently, DCI format 1_0 is supported for PDSCH scheduling by PDCCH with C-RNTI or CS-RNTI. In this case, DMRS configuration should be clarified in 38.214. Since there is no DMRS port indication in DCI format 1_0, single front loaded DMRS symbol with type 1and DMRS port 1000 should be the default configuration. As for the number of additional DMRS, it can be either based on higher layer signaling or fixed 3 as other RNTI used DCI format 1_0.  The same issue should be solved for uplink. 
Proposal 2: The DMRS configuration of DCI format 1_0/0_0 with C-RNTI or CS-RNTI should be clarified. 
If we go for that the default DMRS configuration is used for DCI format 1_0 with with C-RNTI or CS-RNTI , our suggest TP is following for DL DMRS
TP 3: for 38.214  section 5.1.6.2 
	
When receiving PDSCH scheduled by PDCCH with CRC scrambled by SI-RNTI, RA-RNTI, P-RNTI or TC-RNTI, or receiving PDSCH scheduling DCI format 1_0 by PDCCH with CRC scrambled by C-RNTI or CS-RNTI, or receiving PDSCH before dedicated higher layer configuration of any of the parameters dmrs-AdditionalPosition, DL-DMRS-max-len and dmrs-Type, 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 (described in subclause 7.4.1.1.2 of [4, TS 38.211]), and a single symbol front-loaded DM-RS of configuration type 1 on DM-RS port 1000 is transmitted, and that all the remaining orthogonal antenna ports are not associated with transmission of PDSCH to another UE 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 or 6th symbol when the front-loaded DM-RS symbol is in the 1st or 2nd symbol respectively of the PDSCH allocation duration, otherwise the UE shall assume that the additional DM-RS symbol is not present, 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 is present in the symbol carrying DM-RS 
When receiving PDSCH scheduleding DCI format 1_1 by PDCCH with CRC scrambled by C-RNTI or CS-RNTI,
-	the UE may be configured with the higher layer parameter dmrs-Type, and the configured DM-RS configuration type is used for receiving PDSCH in as defined in Subclause 7.4.1.1 of [4, TS 38.211].
-	the UE may be configured with the maximum number of front-loaded DM-RS symbols for PDSCH by higher layer parameter DL-DMRS-max-len.
-	if DL-DMRS-max-len is equal to 1, single-symbol DM-RS can be scheduled for the UE by DCI, and the UE can be configured with a number of additional DM-RS for PDSCH by higher layer parameter dmrs-AdditionalPosition, which can be 0, 1, 2 or 3. 
-	if DL-DMRS-max-len equal to 2, both single-symbol DM-RS and double symbol DM-RS can be scheduled for the UE by DCI, and the UE can be configured with a number of additional DM-RS for PDSCH by higher layer parameter dmrs-AdditionalPosition, which can be 0 or 1.
-	and the UE shall assume to receive additional DM-RS as specified in Table 7.4.1.1.2-3 and Table 7.4.1.1.2-4 as described in Subclause 7.4.1.1.2 of [4, TS 38.211].
...




Conclusions
[bookmark: OLE_LINK10][bookmark: OLE_LINK11]In this contribution, we provide our proposals and some TPs  on DMRS related issues to the current NR specifications. 
Proposal 1: If group hopping or sequence hopping is used, the sequence of the second DMRS symbol should follow the first symbol for each pair of adjacent DMRS symbols.
Proposal 2: The DMRS configuration of DCI format 1_0/0_0 with C-RNTI or CS-RNTI should be clarified.
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