

3GPP TSG RAN WG1 Meeting #92bis			R1-1803760
Sanya, China, April 16th – 20th, 2018

Source:	CATT
[bookmark: Title]Title:	Remaining details of DL pre-emption indication
[bookmark: Source]Agenda Item:	7.1.3.3.6
[bookmark: DocumentFor]Document for:	Discussion and Decision

[bookmark: _Ref497831218]Introduction
This contribution addresses some leftover aspects summarized in [1] for DL interruption indication signaling provided in DCI format 2_1. This is an update of R1-1801739.
Discussion
A first issue is with the interruption indication granularity as described in 38.213 Sec. 11.2. If a UE is configured with a semi-static UL-DL configuration, the UL symbols indicated by this UL-DL configuration are excluded from the reference DL resource (RDR). An issue raised in [2] is that the set of symbols constituting the reference DL resource (after removing any UL symbols) may be such that a symbol group may contain DL symbols that traverse a slot boundary. This is not desirable since an interruption typically refers to a PDSCH reception in one slot. 
For TDD, this problem may occur for example when TINT > 1 and the UE is semi-statically configured with an UL-DL configuration where the number of DL symbols in the first slot of the RDR is not divisible by when the higher layer parameter INT-TF-unit is 0. An example was shown in [2] and reproduced in Figure 1 below, where TINT = 2, there are 9 UL symbols in the first slot (NINT = 19) and the symbol group TF #2 consists of OFDM symbol #4 of the first slot and symbol #0 of the second slot. 


[bookmark: _Ref506458118]Figure 1 Illustration of an interruption time-unit for a symbol group spanning a slot boundary
Even when there are only DL symbols within the slots contained in the RDR (e.g. FDD), a TF unit spanning a slot boundary can still occur if 14/(NINT/14) for INT-TF-unit = 0, or 14/(NINT/7) for INT-TF-unit = 1, is not an integer. 
In general, a low latency transmission is likely to interrupt an ongoing slot-based transmission in the latter half of a slot or at least after the first 2-3 symbols of a slot which is the typical location of the CORESET for slot-based scheduling. If the low latency transmission could have been placed in the first 2-3 symbols there would have been no need for an interruption in the first place as the gNB could have scheduled the low-latency transmission from the first symbols of the slot. Therefore, a UE may make the determination that an interruption indication spanning a slot boundary probably refers to an interruption in the earlier slot. This can be left to UE implementation as the DL INT indication provides assistance information to a UE on how to decode a received PDSCH.
Proposal: it is left to UE implementation how to interpret an interruption indication for a symbol group traversing a slot boundary. 

It was agreed at the last meeting that the UE is not expected to be configured to monitor DCI format 2_1 such that is not an integer. This restriction avoids avoid unusual combinations of numerologies between a scheduling cell carrying a PDCCH with DCI format 2_1 and a scheduled cell where the INT indication applies. Two other possible but unusual cases were described in [2]. A first one is where the number of time domain groups defined by the higher layer parameter INT-TF-unit is greater than the number of symbols, NINT, in the RDR of the scheduled cell. This would typically happen when INT-TF-unit = 0. An example is where TINT = 1, INT-TF-unit = 0 for a scheduling cell operating at 30KHz and a scheduled cell operating at 15KHz. In this case the INT indication is only applicable to the latter half (7 symbols) of the scheduled slot. 

Possible solutions for the UE behavior include:

1) Option 1: the first NINT bit groups of the INT indication field apply to the RDR of the scheduled cell.
2) Option 2: groups of consecutive bits from the INT indication field of DCI format 2_1 have a one-to-one mapping with  symbols where each of the first  bit groups includes bits and each of the last bit groups includes  bits [2].

When NINT = 7 for the second option above each bit group contain 2 bits even though only one is needed. However, since INT indication for a time-frequency group is a binary choice only 1 bit is needed. Therefore, Option 1 is sufficient.

Proposal: if NINT for the RDR of a cross-scheduled cell is less than the number of time domain groups defined by INT-TF-unit configured for the scheduling cell, the first NINT bits of the INT indication field of DCI format 2_1 received on the scheduling cell apply to the RDR of the scheduled cell while the remaining bits in the INT field are reserved.  

Further consideration on the applicability of an INT indication to PDSCH reception
A second issue is with the interpretation of a received INT indication by a UE that can be configured to receive DL assignments of different durations. The UE behavior is currently described in 38.213 Sec. 11.2 as:
	Excerpt from 38.213 Sec. 11.2
If a UE detects a DCI format 2_1 for a serving cell from the configured set of serving cells, the UE may assume that no transmission to the UE is present in PRBs and in symbols, from a set of PRBs and a set of symbols of the last monitoring period, that are indicated by the DCI format 2_1. The indication by the DCI format 2_1 is not applicable to receptions of SS/PBCH blocks.



One issue discussed in [2] is whether the INIT indication should apply to all PDSCH receptions at a UE regardless of duration. An illustration is shown in Figure 2, where a first PDSCH (PDSCH1) is interrupted by a second PDSCH (PDSCH2). For the UE receiving PDSCH2, the issue is whether it needs to be informed that the interruption indication does not affect its own data if this UE is also configured to monitor DCI 2_1.

[image: ]
[bookmark: _Ref510014036]Figure 2 Interruption of PDSCH1 by PDSCH2
If we assume that URLLC traffic is high priority and PDSCH containing URLLC data is not interrupted, it means that the network would not configure a UE receiving URLLC-only traffic to monitor for DCI 2_1. 

On the other hand if a UE receives both URLLC and eMBB traffic, it may be configured to monitor for DCI 2_1. Then it is difficult to indicate what type of DL assignment should be ignored when a positive interruption indication is received because traffic types such as eMBB and URLLC are not necessarily distinguishable by the corresponding PDCCH monitoring periodicity, and/or PDSCH mapping type. One proposal is that if a compact DCI format is used to schedule a PDSCH, the UE ignores a received INT indication for physical resources occupied by this PDSCH [3]. Firstly, this solution is contingent on a feature (compact DCI) that may or may not be specified. Secondly, even if a compact DCI format is specified it may be used for different purposes and not only for scheduling low latency data.
 
Therefore, since interruption indication is assistance information to a UE to help process a received PDSCH, it should be left to UE implementation how to interpret a positive interruption indication for a TF region overlapping with a DL assignment. Alternatively, some other means may be used to determine applicability of an INT indication to a given PDSCH reception such as PDSCH starting symbol and/or duration.
 
Proposal: it is left to UE implementation how to interpret a positive interruption indication for a TF region overlapping with a DL assignment.

Corrections to TS 38.213
In this section we provide some corrections to the description of interruption indication in Sec. 11.2 for 38.213 as follows:
1. 
The sentence “The set of PRBs is equal to the active DL BWP as defined in Subclause 12 and includes  PRBs.” gives the impression that BINT PRBs makes up a subset of the active DL BWP.
2. 
The same comment for the sentence “The resulting set of symbols includes a number of symbols that is denoted as ”.
3. 
Remove “and  is a natural number”.

The corresponding text proposal is shown below:

------------------------------------- Begin Text Proposal Sec 11.2 of 38.213 ----------------------------------------------
[bookmark: _Toc508784714]11.2	Interrupted transmission indication 
If a UE is provided higher layer parameter Preemp-DL and Preemp-DL= ON, the UE is configured with an INT-RNTI provided by higher layer parameter INT-RNTI for monitoring PDCCH conveying DCI format 2_1 [5, TS 38.212]. The UE is additionally configured with: 
· a set of serving cells by higher layer parameter INT-cell-to-INT;
· a mapping for each serving cell in the set of serving cells to a field in DCI format  2_1 by higher layer parameter cell-to-INT;
· an information payload size for DCI format 2_1 by higher layer parameter INT-DCI-payload-length;
· an indication granularity for time-frequency resources by higher layer parameter INT-TF-unit for each serving cell in the set of serving cells.
If a UE detects a DCI format 2_1 for a serving cell from the configured set of serving cells, the UE may assume that no transmission to the UE is present in PRBs and in symbols, from a set of PRBs and a set of symbols of the last monitoring period, that are indicated by the DCI format 2_1. The indication by the DCI format 2_1 is not applicable to receptions of SS/PBCH blocks. 

The cardinality of the set of PRBs is denoted as  and is equal to the active DL BWP as defined in Subclause 12 and includes  PRBs.  








If a UE detects a DCI format 2_1 in a PDCCH transmitted in a control resource set in a slot, the set of symbols indicated by a field in DCI format 2_1 includes the last   symbols prior to the first symbol of the control resource set in the slot  where  is the value of higher layer parameter Monitoring-periodicity-PDCCH-slot,  is the number of symbols per slot, is the subcarrier spacing configuration for a serving cell with mapping to a respective field in the DCI format 2_1,  is the subcarrier spacing configuration of the DL BWP where the UE receives the PDCCH conveying the DCI format 2_1, and  is a natural number. If the UE is configured with higher layer parameters UL-DL-configuration-common or UL-DL-configuration-common-Set2, symbols indicated as uplink by UL-DL-configuration-common or UL-DL-configuration-common-Set2 are excluded from the last  symbols prior to the first symbol of the control resource set in the slot. The size of the resulting set of symbols includes a number of symbols that is denoted as . 
< Omitted>

------------------------------------- End Text Proposal Sec 11.2 of 38.213 ----------------------------------------------
Conclusion
This contribution discussed some remaining issues regarding monitoring DCI format 2_1 for DL interruption indication. The proposals are summarized as follows:
· Proposal: it is left to UE implementation how to interpret an interruption indication for a symbol group spanning a slot boundary. 
· Proposal: if NINT for the RDR of a cross-scheduled cell is less than the number of time domain groups defined by INT-TF-unit configured for the scheduling cell, the first NINT bits of the INT indication field of DCI format 2_1 received on the scheduling cell apply to the RDR of the scheduled cell while the remaining bits in the INT field are reserved.  
· Proposal: it is left to UE implementation how to interpret a positive interruption indication for a TF region overlapping with a DL assignment.

A text proposal was also provided with some corrections to Sec. 11.2 of 38.213. 
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