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1 Introduction
At the last RAN1 #92 meeting, time-domain resource allocation for PDSCH was discussed and the following was agreed:
	Agreements:

· Request RAN2 to introduce possibility for providing the RRC-configured table in RMSI to configure PDSCH and PUSCH symbol allocation for PDSCH/PUSCH scheduling after RMSI, where the RRC-configurable table via dedicated signaling was previously agreed in RAN1 

· Draft LS in R1-1803474 (Karri, Nokia), which is approved and final LS in R1-1803510
R1-1803504

Companies are encouraged to check the tables in R1-1803504


However, PDSCH time-domain resource allocation before RRC connection setup is still FFS. 
At the end of RAN1 #92, the feature lead for the issue proposed the following tables for default resource allocations for PDSCH in R1-1803504 [2], see also below the agreement above. In this document, we provide our views on the proposals by the feature lead to close the issue and complete the specs. In particular, we explain the motivations for the entries highlighted in yellow below and propose to change the values highlighted in orange from 4 to 5.
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Table 5.1.2.1-x: Resource allocation for PDSCH scheduled using CORESET #0 and multiplexing pattern 2
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Table 5.1.2.1-x: Resource allocation for PDSCH scheduled using CORESET #0 and multiplexing pattern 3
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Table 5.1.2.1-x: Default resource allocation for PDSCH scheduled using other than CORESET#0
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* Applicable only if scheduled with a CORESET residing within the first two symbols in the slot

**not applicable if CORESET not in the first two symbols of the slot



2 Further details of PDSCH time-domain resource allocation before RRC connection setup

NR can co-exist with LTE in overlapping spectrum in both normal and MBSFN LTE DL subframes. Hence, it must be possible to schedule NR PDSCH transmissions in subframes with CRS. After a dedicated RRC connection has been established, the LTE CRS pattern including the MBSFN subframe configuration is known to the UE and the UE can rate match the NR PDSCH around the LTE CRS. Before the UE is configured with a dedicated RRC configuration, all NR PDSCH transmissions must be confined to symbols between subsequent CRS transmissions. In MBSFN subframes, these are OFDM symbols 1-13 for one or two LTE CRS ports and OFDM symbols 2-13 otherwise. Moreover, some OFDM symbols without CRS must be reserved for NR PDCCH transmissions which can never be rate matched around LTE CRS. Similarly, NR DMRS is not expected to collide with LTE CRS either. This puts restrictions on possible NR PDSCH time-domain resource allocations when NR and LTE are deployed in overlapping spectrum. Note that LTE-NR coexistence in Rel. 15 is only specified for 15kHz subcarrier spacings. 
Figure 1 shows a configuration where NR is scheduled in an MBSFN subframe. Since the CORESET configurations for all LTE-NR coexistence scenarios are already agreed and captured in Section 10 and 13 of TS 38.213 [1] we will focus on PDSCH time-domain resource allocations only. 
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Figure 1: PDSCH mapping type A with LTE MBSFN subframes
Due to the LTE CRS on symbols #0 and #1 the NR PDCCH is restricted to the third OFDM symbol assuming Case 1-1 PDCCH monitoring occasions.
	Agreements:

· For information, the following cases are clarified:

· Case 1: PDCCH monitoring periodicity of 14 or more symbols

· Case 1-1: PDCCH monitoring on up to three OFDM symbols at the beginning of a slot

· Case 1-2: PDCCH monitoring on any span of up to 3 consecutive OFDM symbols of a slot

· For a given UE, all search space configurations are within the same span of 3 consecutive OFDM symbols in the slot

· Case 2: PDCCH monitoring periodicity of less than 14 symbols

· Note: this includes the PDCCH monitoring of up to three OFDM symbols at the beginning of a slot


The benefit of using Case 1-1 PDCCH monitoring in conjunction with NR PDSCH mapping type A in LTE MBSFN subframes is that all UEs support this configuration. However, NR coverage may be severely limited with a single OFDM symbol for NR PDCCH, especially in 5MHz carriers. It may thus be preferable to use Case 1-2 PDCCH monitoring and PDSCH mapping type B as depicted in Figure 2 as this configuration allows the maximum NR CORESET span of three OFDM symbols for best coverage. 
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Figure 2: PDSCH mapping type B with LTE MBSFN subframes
Note that Case 1-2 PDCCH monitoring and PDSCH mapping type B are mandatory UE capabilities before RRC connection setup [3]:
	3.DL control channel and procedure
	3-1
	Basic DL control channel
	1) One UE-specific configured CORESET per BWP per cell in addition to CORESET0

- CORESET resource allocation of 6RB bit-map and duration of 1 – 3 OFDM symbols for FR1

- For type 1 CSS without dedicated RRC configuration and for type 0, 0A, and 2 CSSs, CORESET resource allocation of 6RB bit-map and duration 1-3 OFDM symbols for FR2

- For type 1 CSS with dedicated RRC configuration and for type 3 CSS, UE specific SS, CORESET resource allocation of 6RB bit-map and duration 1-2 OFDM symbols for FR2

- REG-bundle sizes of 2/3 RBs or 6 RBs

- Interleaved and non-interleaved CCE-to-REG mapping

- Precoder-granularity of REG-bundle size 

- PDCCH DMRS scrambling determination

- Single TCI state for a CORESET configuration

2) CSS and USS configurations for unicast PDCCH transmission per BWP per cell

- PDCCH aggregation levels 1, 2, 4, 8, 16

- For type 1 with dedicated RRC configuration, type 3, and UE-SS, the monitoring occasion is within the first 3 OFDM symbols of a slot

- For type 1 without dedicated RRC configuration and for type 0, 0A, and 2, the monitoring occasion can be any OFDM symbol(s) of a slot

3) Monitoring DCI formats 0_0, 1_0, 0_1, 1_1

4) Number of PDCCH blind decodes per slot with a given SCS follows Case 1-1 table

5) Processing one unicast DCI scheduling DL [and one unicast DCI scheduling UL] per slot per scheduled CC

6) Processing one of RA-RNTI or SI-RNTI or P-RNTI or C-RNTI in a slot per scheduled CC

	5. Scheduling/HARQ  operation
	5-1
	Basic scheduling/HARQ operation
	1) Frequency-domain resource allocation

- RA Type 0 only and Type 1 only for PDSCH without interleaving

- RA Type 1 for PUSCH without interleaving

2) Time-domain resource allocation

- [2 – 14] OFDM symbols for PDSCH [1-14] OFDM symbols for PUSCH once per slot 

- Starting symbol, and duration are determined by using the DCI

- PDSCH mapping type A with 7-14 OFDM symbols

- PUSCH mapping type A and type B

- For type 1 without dedicated RRC configuration and for type 0, 0A, and 2, PDSCH mapping type A and type B
3) TBS determination

4) Nominal UE processing time for N1 and N2 (Capability #1)

5) HARQ process operation with configurable number of DL/UL HARQ processes of up to 16

6) Cell specific RRC configured UL/DL assignment 

7) Dynamic UL/DL determination based on L1 scheduling DCI with cell specific RRC configured UL/DL assignment

8) Intra-slot frequency-hopping for PUSCH scheduled by Type 1 before RRC connection 
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Figure 3: PDSCH mapping type B with normal LTE DL subframes
In normal LTE DL subframes, it is not possible to use PDSCH mapping type A due to the increased CRS density compared the LTE MBSFN subframes. Hence, NR PDSCH mapping type B must be used to schedule “mini-slots” on OFDM symbols not carrying LTE CRS as depicted in Figure 3. The configurations in Figure 2 and Figure 3, both of which use PDSCH mapping type B, motivate the entries highlighted in yellow below. However, since the agreed tables in Section 13 of [1] allow CORESET durations of three OFDM symbols for LTE-NR coexistence, the values highlighted in orange should be changed from 4 to 5 such that the NR PDCCH can span three OFDM symbols as depicted in Figure 2. Another benefit of this change is that after the UE is configured with the LTE CRS pattern, the default table for PDSCH time-domain resource allocation can be used even when the NR PDSCH is rate matched around the LTE CRS as illustrated in Figure 4.
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Figure 4: PDSCH mapping type B with LTE CRS rate matching (can be reused in MBSFN subframes)
In light of the above we propose to agree on the tables proposed by the feature lead in R1-1803504 during RAN1 #92 [2] with the following changes highlighted in orange:
	Table 5.1.2.1-x: Resource allocation for PDSCH scheduled using CORESET #0 and multiplexing pattern 1
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Table 5.1.2.1-x: Resource allocation for PDSCH scheduled using CORESET #0 and multiplexing pattern 2
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Table 5.1.2.1-x: Resource allocation for PDSCH scheduled using CORESET #0 and multiplexing pattern 3
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Table 5.1.2.1-x: Default resource allocation for PDSCH scheduled using other than CORESET#0
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* Applicable only if scheduled with a CORESET residing within the first two symbols in the slot

**not applicable if CORESET not in the first two symbols of the slot



	


3 Conclusion

PDSCH time-domain resource allocation before RRC connection setup is still FFS. At the end of RAN1 #92, the feature lead for the issue proposed tables for default resource allocations for PDSCH in R1-1803504 [2]. In this document, we provided our views on the proposals by the feature lead to close the issue and complete the specs. In particular, we explained the motivations for some entries and proposed to change some values from 4 to 5, see tables above.
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