3GPP TSG RAN WG1 Meeting #92                 		R1-1802506
Athens, Greece, February 26th – March 2nd, 2018 

Source:	Panasonic
[bookmark: _GoBack]Title: 	DCI size alignment in CSS
Agenda Item:		7.1.3.1.4
Document for:	Discussion, Decision

Introduction
This document discusses two issues on DCI sizes.
1. DCI size alignment in CSS among multiple UEs and among multiple BWPs
2. DCI size alignment in CSS before and after RRC connection setup

Discussion
DCI size alignment in CSS among multiple UEs and among multiple BWPs 
In the RAN1 NR ad-hoc 1801, following was agreed. 
	Agreements:
For one carrier:
· (working assumption) Payload sizes for 2-2 and 2-3 are padded (if needed) to match the size of formats 0-0/1-0 as defined by the initial BWP
· (working assumption) At most 4 different DCI sizes are monitored by the UE per slot
· At most 3 different DCI sizes are monitored per C-RNTI per slot
· Payload size for formats 0-1 and 1-1 may differ
Working assumption:
· The number of bits in the resource allocation field for format 0-0 and 1-0 depends on search space:
· In CSS(s) in CORESET 0, use initial DL BWP for DCI size determination and RB numbering
· FFS If a UE monitors 0-0/1-0 in CSS in CORESET 0 in a slot, it does not monitor formats 0-0 or 1-0 (or 2-x family in case they have a size aligned with 0-0/1-0) in any other search space
· Otherwise, use active BWP for DCI size determination and RB numbering



In the above working assumptions, the alignment of TPC related DCI (2-2 and 2-3) and fallback DCI (0-0/1-0) are aiming to reduce the number of BD decoding size. In addition, the DCI can be shared among multiple UEs and shared among multiple BWPs. This aim is achieved when CSS(s) in CORESET 0 use initial DL BWP for DCI size determination and RB numberings. On the other hand, when CSS(s) does not use initial DL BWP, the difference of active BWP makes it difficult to share TPC related command for PDCCH. Similarly, the other group/cell shared DCI is also difficult to be shared. Therefore, working assumption should be revisited for the case not to use initial DL BWP.
Observation 1: Current working assumption does not allow TPC related DCI size alignment when CSS(s) is not based on CORESET 0. The other group/cell shared DCI is also difficult to be shared among UEs and among BWPs.

The main use case of multiple BWPs is UE power saving and load balancing. For UE power saving, depending on the UE's traffic situation, BWP size is differentiated for each UE. For this usage, dynamic change of active BWP is quite useful. For load balancing, multiple BWPs among the group of UEs need to be configured. As the change of load is relatively slow compared with the single UE's traffic variation, the load balancing is sufficient managed by RRC signalling. Although BWP concept allows large flexibility, our view is the operation in following Fig 1. should be the main target usage.
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Fig 1. BWP usage among UE 1/2 group and UE 3/4 groups.

UE 1 and UE 2 use initial active DL BWP. UE 1 and UE 2 share the same CSS. The wider BWP size is different between UE 1 and UE2, for example BWP 2 is used for UE 1 and UE 2 respectively in case of larger traffic. UE 3 and UE 4 do not use initial active DL BWP but use UE specific configured CSS. UE 3 and UE 4 share the same CSS. When the traffic for UE 3 or UE 4 is increased UE 3 or UE 4 uses BWP2 respectively. When the traffic load of group of UE 1 and UE 2 is increased, new UE would be added the group belonging to UE3 and UE4. Or the gNB may configure another group of UEs to share yet another CSS. In order to achieve this behaviour, frequency resource allocation size for DCI format 0-0/0-1 in CSS needs to be aligned in the same group of UE. By such operation, TPC related DCI format (2-2 and 2-3) can be shared. Such operation is also important to share DCI format 2-0 (GC-PDCCH) and DCI format 2-1 (pre-emption). 
The behaviour described in Figure 1 can be realized by one of following method.
- Option 1: DCI format 0-0/0-1 frequency resource allocation size in CSS is determined by initial active DL BWP regardless of active BWP
- Option 2: DCI format 0-0/0-1 frequency resource allocation size in CSS is determined by first BWP among configured BWPs regardless of active BWP
- Option 3: DCI format 0-0/0-1 frequency resource allocation size in CSS is determined by the highest and lowest PRB of the CSS CORESET size (The network configures CSS CORESET aligned among BWPs).
Option 1 means the frequency resource allocation size is always initial active DL BWP even when CSS is not based on CORESET 0. The merit is the working assumption that payload size 2-2 and 2-3 are aligned with 0-0/1-0 defined by the initial active DL BWP is no modification. For the group of UEs to share CSS, the CSS location is aligned.
Option 2 can alleviate the limitation of initial active DL BWP when CSS is configured by UE specific RRC. The frequency resource allocation from DCI in CSS uses always the first BWP. The frequency resource allocation from DCI in USS uses active BWP. Although our view is such behaviour is supported also by the single BWP capable UE, depending on what is "single BWP supported UE", this might be categorized as two BWP capable UE. For group of UEs to share CSS, the first BWP size/location is aligned in this option. The reason to use first BWP instead of the default BWP is, if the BWP timer is not configured, our understanding is the default BWP is not also configured.
Option 3 means, by setting the CSS CORESET size as the resource allocation for the DCI in the respective CSS, the frequency resource assignment size is aligned among multiple BWPs and among multiple UEs. The CSS frequency resource allocation size is limited by CORESET used bandwidth but it would be supported by single active BWP capable UEs.
We are ok with either of above option but at least one of option should be taken.
Based on above discussion, our proposal is following.
Proposal 1: DCI format 0-0/0-1 frequency resource allocation size in CSS is determined by either of 1) initial active BWP, 2) first BWP among configured BWPs or 3) the highest and lowest PRB position of CSS CORESET size.
Proposal 2: Payload size alignment agreement is modified as "Payload sizes for 2-2 and 2-3 are padded (if needed) to match the size of formats 0-0/1-0 in CSS as defined by the initial BWP".

DCI 0-0/1-0 payload size alignment before and after RRC connection set-up
Even after UE receives PBCH, the following field size of DCI format 1-0 is not determined. 
- the field size for identifier for DCI formats
- the field size for time domain resource assignment
- whether VRB-to-PRB mapping field is required or not
- TPC command for scheduling PUCCH
- the field size for PUCCH resource indicator 
- the field size for PDSCH-to-HARQ_feedback timing indicator
After RMSI reception or after UE specific RRC configuration, the field size of above are determined. If DCI 0-0/1-0 format size is aligned before and after RRC connection set-up in order to satisfy at most 4 different DCI sizes are monitored by the UE per slot, above field size needs to be fixed at the time of PBCH reception. We see following approaches. 
- Option 1: Two different size of PDCCHs are used for the network. DCI size configured by PBCH is separately introduced. The 0-0/1-0 DCI format size in CSS configured by RMSI and configured by UE specific RRC are aligned.
- Option 2: DCI size configured by PBCH takes maximum size of "size identifier, time domain resource allocation, VRB-to-PRB mapping, TPC command, PUCCH resource allocation, and HARQ feedback timing".
- Option 3: DCI 0-0/1-0 format size is indicated by PBCH.
In our view, option 3 is difficult to realize now as PBCH payload size is already fixed. Option 2 takes always larger size has concern on overhead as DCI 0-0/1-0 for SI-RNTI, P-RNTI, RA-RNTI and TC-RNTI needs to cover the maximum coverage of the cell, which uses higher aggregation level like 8 or 16. Always to use highest payload increase the overhead. Option 1 requires two DCI size transmission but one size is minimized only for RMSI scheduling. Then based on RMSI configuration, DCI 0-0/1-0 for SI-RNTI, P-RNTI, RA-RNTI and TC-RNTI in CSS and DCI 0-0/1-0 for C-RNTI are aligned. In RRC connected mode, UE is not required to receive DCI configured by PBCH. Then the number of sizes to be received by UE can be minimized in CSS as one.
Based on the above discussion, we propose following. 
Proposal 3: DCI size determined by PBCH is separated from DCI format 0-0/0-1 size configured by RMSI/UE specific RRC. The DCI format 0-0/0-1 size configured by RMSI/UE specific RRC are used for SI-RNTI, P-RNTI, RA-RNTI, TC-RNTI, C-RNTI and other RNTI in CSS.

Conclusion
This document described our view on payload size alignments. Our observation and proposal are following.
Observation 1: Current working assumption does not allow TPC related DCI size alignment when CSS(s) is not based on CORESET 0.
Proposal 1: DCI format 0-0/0-1 frequency resource allocation size in CSS is determined by either of 1) initial active BWP, 2) first BWP among configured BWPs or 3) the highest and lowest PRB position of CSS CORESET size.
Proposal 2: Payload size alignment agreement is modified as "Payload sizes for 2-2 and 2-3 are padded (if needed) to match the size of formats 0-0/1-0 in CSS as defined by the initial BWP ".
Proposal 3: DCI size determined by PBCH is separated from DCI format 0-0/0-1 size configured by RMSI/UE specific RRC. The DCI format 0-0/0-1 size configured by RMSI/UE specific RRC are used for SI-RNTI, P-RNTI, RA-RNTI, TC-RNTI, C-RNTI and other RNTI in CSS.
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