3GPP TSG RAN WG1 Meeting #92                                                                                	R1-1801336
[bookmark: OLE_LINK398]Athens, Greece, February 26 - March 2, 2018

Agenda Item:	7.1.3.1.3
Source:	Huawei, HiSilicon
Title:	Remaining issues on group-common PDCCH
Document for:	Discussion and decision 

[bookmark: _Ref124589705][bookmark: _Ref129681862]Introduction
In the previous meetings, some working assumptions and agreements on group common PDCCH were made and the corresponding specifications are approved by RAN plenary meeting and updated after the past NR AH meeting [1]. However, there are still some specific details that need to be further discussed. 
The contribution firstly provides a summary of the agreements not captured in the specification based on our companion’s contribution [2], which mainly provides the text proposal for the missing agreement on SFI for SUL in 38.213. Then the contribution provides a summary of the incorrectly captured points in specifications based on our companion’s contribution [3], where the proposed corrections are provided. Then some remaining issues on group-common PDCCH are discussed, including UE behavior for failing to decode a configured group-common PDCCH, monitoring periodicity and sequence length of an entry in UE-specific SFI table.
Summary of agreements not captured
Correction on slot format determination for SUL in TS 38.213
In the past NR AH meeting [1], the following agreements on SFI for SUL were achieved:
Agreements:
· Same mechanism can be applied to SUL case
· For TDD non-SUL carrier
· RRC configures reference SCS for non-SUL carrier and reference SCS for SUL carrier (new RRC parameter)
· K is the SCS ratio between non-SUL reference SCS and SUL reference SCS (K>=1), use a (K+1) values for the SFI configuration for each SUL reference slot (or K non-SUL reference slots), with the first K values in the (K+1) values being the SFI for the K reference slots in non-SUL carrier, and the last value for the one reference slot of the SUL carrier
[bookmark: _GoBack]However, the above agreements on SFI for SUL are not captured in 38.213. Therefore, correction is needed by adding the text of SFI for SUL. Details are in the text proposal ([2]).
Proposal 1: Revise UE procedure for determining slot format in TS 38.213 by adding the text of SFI for SUL. The details are in the text proposal [2]. 
Summary of agreements incorrectly captured
Correction on slot configuration in TS 38.213
For semi-static DL/UL assignment, it was agreed that “A reference SCS is signaled together with cell-specific DL/UL assignment link configured period in ms and configured pattern (x1,x2,y1,y2) is slots/symbols”. In 38.213 section 11.1, the reference SCS is used to determine the slot duration in each configured BWP, which is not correct. The reference SCS should be used to determine the DL/UL/flexible duration over the slots in the indicated periodicity, while the slot duration in each configured BWP should be determined based on the numerology indicated for the BWP. Therefore, correction on the slot configuration is needed
Proposal 2: Revise the slot configuration in section 11.1 in TS 38.213 by replacing “a duration of each slot in” with “downlink duration, flexible duration, and uplink duration over”. The details are in the draft CR [3].
Discussion 
UE behavior for failing to decode a configured group-common PDCCH
According to the agreements achieved in the previous meetings, it still needs further discussion on UE behavior when a configured GC-PDCCH carrying dynamic SFI is not detected. Some fallback operations should be considered. The fallback operations should make sure that UE behavior should be as safely as possible so that it will cause no impact on other UEs’ transmission. Therefore, if the group-common PDCCH fails to be received then the UE should not assume that the previous group-common PDCCH is still valid. One natural option for the fallback solutions is to let the UE not do semi-statically configured UL transmission and DL measurement, unless there is a scheduling DCI that indicates a consistent transmission direction. 
Proposal 3: During one monitoring occasion for the configured group-common PDCCH, if a UE fails to receive the message, the UE should not do semi-statically configured UL transmission (i.e. SRS) and DL measurement unless there is a scheduling DCI that indicates a consistent transmission direction.

On monitoring periodicity and sequence length of an entry in UE-specific SFI table
It was agreed that “For the UE specific single-slot/multi-slotset SFI table configuration, each entry of the table indicates a sequence of configured single-slot slot formats. If the sequence length is 1, the entry is a single-slot slot format; if the sequence length is more than one, the entry is a multi-slot slot format.” Meanwhile, for GC-PDCCH monitoring, a monitoring periodicity can be configured from the set {1, 2, 4, 5, 8, 10, 16, 20} slots. However, if the sequence length of an entry is less than the monitoring periodicity, how to determine the slot format needs further discussion. The following options can be considered as shown in Figure 1:
· Option 1: Determining the slot formats for each slot within the monitoring periodicity by circular repetition of the M indicated slot formats.
· Option 2: Determine the first M slots according to the indicated M slot formats, then reuse the slot format of the last slot in the SFI combination for the remaining slots.
· Option 3: For TDD, fall back to the semi-static DL/UL assignment. For FDD UL, fall back to full UL with 14 uplink symbols. For FDD DL, fall back to full DL with 14 downlink symbols.
[image: ]
Figure 1. Example of candidate solutions for determining slot format 
Among the above three options, option 3 is more straightforward and simpler. Therefore, option 3 is slightly preferred.
Proposal 4: If the sequence length M of the indicated entry in the UE-specific SFI table is less than the SFI monitoring periodicity, the remaining slot(s) except for the first M slots will follow the semi-static DL/UL assignment.   
Slot format indication for multiple numerologies 





A reference SCS and SFI indicated in DCI format 2_0 has been agreed to determine slot format for each slot in a number of slots for each DL BWP or each UL BWP of a serving cell. How to determine the slot format for each DL BWP or each UL BWP of a serving cell by the reference SCS and SFI indicated in DCI format 2_0 needs to be specified exactly. For simplicity, each downlink or flexible or uplink symbol for the reference subcarrier spacing configuration of corresponds to  consecutive downlink or flexible or uplink symbols for the subcarrier spacing configuration, where <= . 
For example, in Figure 2, where reference SCS = 30 kHz and the configured SCS for an active DL BWP and UL BWP pair is 60 kHz, one symbol for reference SCS corresponds to two consecutive two symbols for the configured 60 kHz SCS in the same time duration. The detailed draft CR can be found in our companion’s contribution [4]. 


Figure 2 Ref-SCS = 30 kHz for one BWP pair configured with 60 kHz SCS and NCP



Proposal 5: Revise the slot configuration in section 11.1.1 in TS 38.213 by adding “with each downlink or flexible or uplink symbol for the reference subcarrier spacing configuration of  corresponding to  consecutive downlink or flexible or uplink symbols for the subcarrier spacing configuration”. The details are in the draft CR [4].
Slot formats for ECP 
For 60 kHz SCS, NCP and ECP are both supported. However, the slot formats specified in current TS 38.211 are all for NCP.  The issue of how to indicate the slot formats for a DL BWP or UL BWP of a serving cell if the configured cyclic prefix is ECP needs to be resolved.  
For simplicity, it is required to define one slot format table for ECP and use SFI for ECP to indicate the slot format for a DL BWP or a UL BWP if the configured cyclic prefix is ECP. The detailed discussion and table design can be found in our companion’s contribution [5]. 
Proposal 6: Slot formats for ECP should be studied. The details are in the contribution [5].
Further consideration on overriding rules between dynamic DCI and SFI	    
In the previous meetings, extensive discussions have been done to clarify the UE behavior in case that the UE receives conflicting information in a slot regarding to UE specific DCI, dynamic SFI as well as semi-static UL/DL assignment where each information requests different behaviors at a UE. Some remaining overriding behavior still needs further discussion. 
One remaining issue is whether the DL/UL indication in UE-specific DCI can be overridden by unknown in dynamic SFI, if SFI is received later than UE DCI. So far, we have achieved the agreement that UE specific DCI has higher priority than dynamic SFI unknown and dynamic SFI has higher priority than semi-static unknown. It is preferred that the priority is not changed due to some special timing issue, because the additionally introduced different behavior incurred due to timing shall bring more complexity. Therefore, it is preferred that later arriving dynamic SFI cannot override the transmission direction indicated by a former DCI, and the dynamic DCI keeps in the higher priority than the dynamic SFI. It facilitates to ensure UE has the consistent understanding at behavior and is of less complexity for interpreting the different information. In the previous meeting, it was agreed that transmission of UL UE-specific data and measurement related signals not semi-statically configured by RRC cannot be overridden by “unknown” in dynamic SFI. Similar behavior should be applied to DL UE-specific data also. That is, reception of DL UE-specific data cannot be overridden by “unknown” in later arriving dynamic SFI. 
Proposal 7: Reception of DL UE-specific data cannot be overridden by “unknown” in later arriving dynamic SFI.
Conclusion
Based on above discussions, we have the following proposals:
Proposal 1: Revise UE procedure for determining slot format in TS 38.213 by adding the text of SFI for SUL. The details are in the text proposal [2].
Proposal 2: Revise the slot configuration in section 11.1 in TS 38.213 by replacing “a duration of each slot in” with “downlink duration, flexible duration, and uplink duration over”. The details are in the draft CR [3].
Proposal 3: During one monitoring occasion for the configured group-common PDCCH, if a UE fails to receive the message, the UE should not do semi-statically configured UL transmission (i.e. SRS) and DL measurement unless there is a scheduling DCI that indicates a consistent transmission direction.
Proposal 4: If the sequence length M of the indicated entry in the UE-specific SFI table is less than the SFI monitoring periodicity, the remaining slot(s) except for the first M slots will follow the semi-static DL/UL assignment.   



Proposal 5: Revise the slot configuration in section 11.1.1 in TS 38.213 by adding “with each downlink or flexible or uplink symbol for the reference subcarrier spacing configuration of  corresponding to  consecutive downlink or flexible or uplink symbols for the subcarrier spacing configuration”. The details are in the draft CR [4].
Proposal 6: Slot formats for ECP should be studied. The details are in the contribution [5].
Proposal 7: Reception of DL UE-specific data cannot be overridden by “unknown” in later arriving dynamic SFI.
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