[bookmark: OLE_LINK25][bookmark: OLE_LINK24][bookmark: OLE_LINK13][bookmark: OLE_LINK34][bookmark: OLE_LINK33][bookmark: OLE_LINK12]3GPP TSG RAN WG1 Meeting #93                                                                           R1-1805832      
Busan, Korea, May 21st - 25th, 2018

Source:               ZTE
Title:                    Remaining issues on DMRS
Agenda item:      7.1.2.3.3
Document for:	Discussion and Decision
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
In RAN1#92bis meeting, DMRS configuration for PDSCH scheduled by PDCCH with DCI format 1_0 is clarified. However, there are still some issues should be fixed as following proposal
Proposal 1: Following issues should be fixed
· DMRS power boosting for PDSCH/PUSCH scheduled by PDCCH with DCI format 1_0/0_0 should be clarified. 
· 4.77 dB DMRS power boosting should be replaced by 10log10(3) for accuracy
· 4.77 dB and 7.78dB for PTRS should also be replaced by 10log10(3) and 10log10(6) respectively
· DMRS configuration should be clarified for mapping type A PUSCH with less than 7 symbols duration which is scheduled by PDCCH with DCI format 0_0.
According to the listed issues above, we provide our TPs accordingly. 
TPs: for 38.214  section 4.1,  5.1.6.2 and 6.2.2 [1]
	[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 described in Subclause 5.1.6.2signalled by DCI [5, TS 38.212]. The DM-RS scaling factor  specified in subclause 7.4.1.1.2 of [4, TS 38.211] is given by .
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
	-
	-4.7710log10(3) dB




[bookmark: _Toc501048176][bookmark: _Hlk505765561]5.1.6.2  DM-RS reception procedure
...
The UE is not expected to assume co-scheduled UE(s) with different DM-RS configuration with respect to the actual number of front-loaded DM-RS symbol(s), the number of additional DM-RS, the DM--RS symbol location, and DM-RS configuration type as described in Subclause 7.4.1.1 of [4, TS 38.211].
When receiving PDSCH scheduled by DCI format 1_1, Athe UE shall assume that the CDM groups indicated in the configured index from Tables 7.3.1.2.2-1, 7.3.1.2.2-2-4, 7.3.1.2.2-1-3, 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 Tables 7.3.1.2.2-1-1, 7.3.1.2.2-1-2, 7.3.1.2.2-1-3, 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 scheduled by DCI format 1_0, the 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, 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: _Toc501048224][bookmark: _GoBack]6.2.2	UE DM-RS transmission procedure
When transmitted PUSCH is not scheduled by PDCCH format 0_1 with CRC scrambled by C-RNTI or CS-RNTI, the UE shall use single symbol front-loaded DM-RS of configuration type 1 on DM-RS port 0 and the remaining REs not used for DM-RS in the symbols are not used for any PUSCH transmission except for PUSCH with allocation duration of 2 or less OFDM symbols with transform precoding disabled, additional DM-RS can be transmitted according to the scheduling type and the PUSCH duration as specified in Table 6.4.1.1.3-3 of [4, TS38.211] for frequency hopping disabled and as specified in Table 6.4.1.1.3-6 of [4, TS38.211] for frequency hopping enabled, and
If frequency hopping is disabled:
-	For PUSCH with allocation duration of more than 7 symbols, tThe UE shall assume dmrs-AdditionalPosition=’pos2’ and up to two additional DM-RS can be transmitted according to PUSCH duration., or
-	For PUSCH with allocation duration of 7 symbols with mapping type B, the UE shall assume dmrs-AdditionalPosition=’pos1’ and one additional DM-RS can be transmitted 
-	For PUSCH with allocation duration of less than 7 symbols with mapping type B, the UE shall assume dmrs-AdditionalPosition=’pos0’ and not transmit additional DM-RS.
If frequency hopping is enabled:
-	The UE shall assume dmrs-AdditionalPosition=’pos1’ and up to one additional DM-RS can be transmitted according to PUSCH duration.
...
For PUSCH scheduled by DCI format 0_1, Athe 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.
For PUSCH scheduled by DCI format 0_0, the UE shall assume the number of DM-RS CDM groups without data is 1 which corresponds to CDM group 0 for the case of PUSCH with allocation duration of 2 or less OFDM symbols with transform precoding disabled, 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.



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]. The DM-RS scaling factor  specified in subclause 6.4.1.1.3 of [4, TS 38.211] is given by .

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
	-
	-4.7710log10(3) dB








Conclusions
[bookmark: OLE_LINK11][bookmark: OLE_LINK10]In this contribution, we provide our proposal and some TPs on DMRS related issues to the current NR specifications. 
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