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Introduction
In this document, we discuss the ambiguity in the reference of PDSCH processing capability 1 in TS 38.213.
Discussion
In a few places in TS 38.213 (specifically section 4.2, 8.2, 8.3 and 8.4, see section 5 of this document for more details) there is a reference to PDSCH processing capability 1, as shown in Table 1 below,
[bookmark: _Ref4421291]Table 1: Reference to PDSCH processing capability 1 in TS 38.213
	

… is a time duration in msec of  symbols corresponding to a PDSCH reception time for UE processing capability 1 when additional PDSCH DM-RS is configured.


Unlike in section 5.3 of TS 38.214 where PDSCH processing capability 1 is used for calculation of  for HARQ-ACK timing corresponding to an actually transmitted PDSCH, the “ symbols” above is defined by assuming some specific settings of higher layer parameters. For example, even if the UE is already configured with no additional PDSCH DM-RS symbol, for the purpose of calculation of  here it is still assumed that additional PDSCH DM-RS is configured.  is defined by the last column of Table 5.3-1 in TS 38.214, as shown below in Table 2.
[bookmark: _Ref4421388]Table 2: PDSCH processing time for PDSCH processing capability 1 [Table 5.3-1 of TS 38.214]
	

	PDSCH decoding time N1 [symbols]

	
	dmrs-AdditionalPosition = pos0 in 
DMRS-DownlinkConfig in both of 
dmrs-DownlinkForPDSCH-MappingTypeA, dmrs-DownlinkForPDSCH-MappingTypeB
	dmrs-AdditionalPosition ≠ pos0 in 
DMRS-DownlinkConfig in either of 
dmrs-DownlinkForPDSCH-MappingTypeA, dmrs-DownlinkForPDSCH-MappingTypeB 
or if the higher layer parameter is not configured 

	0
	8
	N1,0

	1
	10
	13

	2
	17
	20

	3
	20
	24


In case of 15 kHz SCS,  where  is determined by other DM-RS configurations, as specified in section 5.3 of TS 38.214 and shown below in Table 3,
[bookmark: _Ref4421426]Table 3: Specification text on determination of  in case additional PDSCH DM-RS is configured
	[bookmark: _Toc534727977]5.3	UE PDSCH processing procedure time
…
-	If the PDSCH DM-RS position  for the additional DM-RS in Table 7.4.1.1.2-3 in subclause 7.4.1.1.2 of [4, TS 38.211] is  then N1,0=14 in Table 5.3-1, otherwise N1,0=13.
…


We think it is fully clear how to determine the value of  (when applicable) for the purpose of calculating  in section 5.3 of TS 38.214. However, it is ambiguous on how to determine the value of  for the purpose of determining  in the text quoted in Table 1.
· One possible interpretation is that the assumption on  should follow section 5.3 of TS 38.214 as quoted in Table 3 as well, even for the text quoted in Table 1. However,
· If the UE is actually already configured with no additional DM-RS for PDSCH, strictly following the UE’s DM-RS configuration leads to  rather than , not to mention how to determine .
· In case the UE’s DM-RS configuration fulfils  (leading to “additional DM-RS” with ), it is specified in section 6.2 of TS 38.214 that for PDSCH scheduled by DCI format 1_0, the PDSCH always comes with a single-symbol front-loaded DM-RS i.e. no additional DM-RS, regardless of the UE’s DM-RS configuration. Since no actually transmitted PDSCH is referred to in the text quoted in Table 1, it is unclear whether to assume DCI format 1_0 (leading to “no additional DM-RS”) or DCI format 1_1 (leading to “additional DM-RS” with ) for scheduling the (virtual) PDSCH here.
· In case of contention-based random access in RRC_CONNECTED state, for example in section 8.2 of TS 38.213, the network has not identified the UE and has no idea about the UE’s DM-RS configuration, hence a misalignment of the understanding of  between the network and the UE, if the UE is to follow its UE-specific DM-RS configuration.
It is thus proposed to clarify the assumed value of  for the purpose of determining PDSCH processing capability 1 referenced in TS 38.213 according to the TP provided in section 5.
Proposal 1: Adopt the TP in section 5 of this document.
Conclusion
In this contribution, we discuss the ambiguity in determining PDSCH processing capability 1 referenced in TS 38.213. A TP is provided in section 5.
Proposal 1: Adopt the TP in section 5 of this document.
References
[bookmark: _Ref524697449]TS 38.213, “NR; Physical layer procedures for control”, v15.5.0.
[bookmark: _GoBack]TS 38.214, “NR; Physical layer procedures for data”, v15.5.0.
[bookmark: _Ref4417214]Appendix: TP for TS 38.213
< Unchanged parts are omitted >
4.2	Transmission timing adjustments
< Unchanged parts are omitted >

Adjustment of an  value by a positive or a negative amount indicates advancing or delaying the uplink transmission timing for the TAG by a corresponding amount, respectively.
















For a timing advance command received on uplink slot  and for a transmission other than a PUSCH scheduled by a RAR UL grant as described in Subclause 8.3, the corresponding adjustment of the uplink transmission timing applies from the beginning of uplink slot  where ,  is a time duration in msec of  symbols corresponding to a PDSCH reception time for UE processing capability 1 when additional PDSCH DM-RS is configured (assuming ) [6, TS 38.214],  is a time duration in msec of  symbols corresponding to a PUSCH preparation time for UE processing capability 1 [6, TS 38.214],  is the maximum timing advance value in msec that can be provided by a TA command field of 12 bits,  is the number of slots per subframe, and  is the subframe duration of 1 msec.  and  are determined with respect to the minimum SCS among the SCSs of all configured UL BWPs for all uplink carriers in the TAG and of all configured DL BWPs for the corresponding downlink carriers. Slot  and  are determined with respect to the minimum SCS among the SCSs of all configured UL BWPs for all uplink carriers in the TAG.  is determined with respect to the minimum SCS among the SCSs of all configured UL BWPs for all uplink carriers in the TAG and for all configured initial active UL BWPs provided by initialuplinkBWP. The uplink slot  is the last slot among uplink slot(s) overlapping with the slot(s) of PDSCH reception assuming , where the PDSCH provides the timing advance command and  is defined in [4, TS 38.211].
< Unchanged parts are omitted >
8.2	Random access response
< Unchanged parts are omitted >



If the UE does not detect the DCI format 1_0 with CRC scrambled by the corresponding RA-RNTI within the window, or if the UE does not correctly receive the transport block in the corresponding PDSCH within the window, or if the higher layers do not identify the RAPID associated with the PRACH transmission from the UE, the higher layers can indicate to the physical layer to transmit a PRACH. If requested by higher layers, the UE is expected to transmit a PRACH no later than  msec after the last symbol of the window, or the last symbol of the PDSCH reception, where  is a time duration of  symbols corresponding to a PDSCH reception time for UE processing capability 1 when additional PDSCH DM-RS is configured (assuming ) [6, TS 38.214].
< Unchanged parts are omitted >
[bookmark: _Toc535263183]8.3	PUSCH scheduled by RAR UL grant
< Unchanged parts are omitted >







The UE may assume a minimum time between the last symbol of a PDSCH reception conveying a RAR message with a RAR UL grant and the first symbol of a corresponding PUSCH transmission scheduled by the RAR UL grant is equal to  msec, where  is a time duration of  symbols corresponding to a PDSCH reception time for UE processing capability 1 when additional PDSCH DM-RS is configured (assuming ) [6, TS 38.214],  is a time duration of  symbols corresponding to a PUSCH preparation time for UE processing capability 1 [6, TS 38.214] and, for determining the minimum time, the UE considers that  and  correspond to the smaller of the SCS configurations for the PDSCH and the PUSCH.
< Unchanged parts are omitted >
[bookmark: _Toc535263184]8.4	PDSCH with UE contention resolution identity



In response to a PUSCH transmission scheduled by a RAR UL grant when a UE has not been provided a C-RNTI, the UE attempts to detect a DCI format 1_0 with CRC scrambled by a corresponding TC-RNTI scheduling a PDSCH that includes a UE contention resolution identity [11, TS 38.321]. In response to the PDSCH reception with the UE contention resolution identity, the UE transmits HARQ-ACK information in a PUCCH. The PUCCH transmission is within a same active UL BWP as the PUSCH transmission. A minimum time between the last symbol of the PDSCH reception and the first symbol of the corresponding PUCCH transmission with the HARQ-ACK information is equal to  msec.  is a time duration of  symbols corresponding to a PDSCH reception time for UE processing capability 1 when additional PDSCH DM-RS is configured (assuming ) [6, TS 38.214].
< Unchanged parts are omitted >
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