6.10.2.3
[bookmark: _GoBack]3GPP TSG-RAN WG4 Meeting #90	R4-1902648
Athens, Greece, 25 February – 1 March 2019

Agenda Item:	6.10.2.3
Source:	Huawei
Title:	WF on Filler Bits for Test Model
Document for:	Approval


Background
From RAN4#89
WF R4-1816736 [“WF on filling remaining RBs of PDCCH symbols” Huawei, HiSilicon] discussed several options
· (option 1) Have PDCCH span entire symbol; satisfying a maximum of  6⌊N_RB⁄6⌋ RBs
· (option 2) The filler region is occupied by PDSCH corresponding to another user (e.g. third user N_RNTI = 3) 
· (option 3) The filler region is occupied by PDSCH of user 1 (and user 2). Their PDSCH will span the entire slot (all 14 symbols) except for the PDCCH
· (option 4) Create a second PDCCH to occupy the filler region as much as possible within the first two symbols
· (option 5) Double the number of CCEs so that the number of occupied RBs is 6 across 2 symbols.
· (option 6) Move PDCCH to center of bandwidth
· (option 7) PDCCH 1 CCE spanning only 1 symbol only
· (option 8) keep current design
· Other options not precluded
From RAN4#90
Contributions
The contributions regarding the filler bits in this meeting are listed below.
1. R4-1900304, “View on PDCCH filler”, Samsung
2. R4-1901328, “On filling remaining RBs of PDDCH in test models”, Nokia, Nokia Shanghai Bell
3. R4-1900497,” Further discussion on NR TM configuration”, ZTE
4. R4-1901337, “Draft CR to 38.141-1 clause 4.9.2 Test models - filling PDCCH”, Nokia, Nokia Shanghai Bell
5. R4-1901338, “Draft CR to 38.141-2 clause 4.9.2 Test models - filling PDCCH”, Nokia, Nokia Shanghai Bell
6. R4-1901364, “Proposal on filling remaining RBs of PDCCH symbols in Test Model definitions”, Keysight Technologies
7. R4-1901371, “NR Test Model PDSCH Arrangement”, Ericsson
8. R4-1901493, “Discussion of filling remaining RBs in PDCCH symbols of test models”, Huawei, HiSilicon
9. R4-1901494, “TP to TS38.141-1 subclause 4.9.2 filling remaining RBs in PDCCH symbols”, Huawei, HiSilicon
10. R4-1901495, TP to TS38.141-2 subclause 4.9.2 filling remaining RBs in PDCCH symbols”, Huawei,
Ad-hoc session
In the approved minutes of the Ad-hoc session [1], the following was agreed: 
The power problem is well accepted and RAN4 needs to solve it.
Further investigate the following options:
· (option 1) Have PDCCH span entire symbol; satisfying a maximum of  RBs
· (option 2) The filler region is occupied by PDSCH corresponding to another user (e.g. third user N_RNTI = 3) 
· (option 3) The filler region is occupied by PDSCH of user 1 (and user 2). Their PDSCH will span the entire slot (all 14 symbols) except for the PDCCH.
· DMRS is always located at the third symbol or beyond
· (option 4) Create a second PDCCH to occupy the filler region as much as possible within the first two symbols

Discussion
Previous options
Diagrams of the various options are shown in Figure 1 and Figure 2.
· Option 1 uses PDCCH as much as possible (the number of PDCCH and aggregation levels are functions of bandwidth). The power for any remaining RBs is distributed among the PDCCH.
· Option 2 uses PDSCH based on PDSCH-mapping-type-B.
· Option 3:
· for 1 user, the PDSCH occupies the entire slot except for a little corner
· for 2 users, the size of the CORESET is 3 times the RBG size. The CORESET occupies 2 symbols by 3 RBGs. The PDSCH wraps around
· Option 4:
· There are either 1 or 2 CORESETs. When 2 CORESETs present, the second CORESET spans the first two symbols as much as possible. The power for any remaining RBs is distributed among the PDCCH.
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New options
Another option is shown in Figure 3. In this option (option 9 to avoid confusion),
· TM1.1, TM3.1: the PDCCH is removed. Entire slot is PDSCH for user 1, EVM measurements skip the first two symbols.
· TM2: PDCCH is kept (to help synchronization) EVM measurements skip the first two symbols.
· TM1.2, TM3.2, TM3.3: the PDCCH is removed. Entire slot is PDSCH for user 1 and user 2. EVM measurements skip the first two symbols.
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[bookmark: _Ref2229657]Figure 3. Option 9 non-boosting TMs left, TM2 middle, boosting TMs right
Why skip 2 symbols:
· Measurements always being on same symbol
· MSR considerations
Another option is shown in Figure 3. In this option,
· TM1.1, TM3.1: the PDCCH is removed. Entire slot is PDSCH for user 1, EVM measurements skip the first two symbols.
· TM2: PDCCH is kept (to help synchronization) EVM measurements skip the first two symbols.
· TM1.2, TM3.2, TM3.3: the PDCCH is removed. Entire slot is PDSCH for user 1 and user 2. EVM measurements skip the first two symbols.
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[bookmark: _Ref2245194]Figure 3. Option 10. non-boosting TMs left, TM2 middle, boosting TMs right (sizes not to scale)
The idea is : the first x RBs are split into PDCCH for symbols 0,1, then for symbols 2-13, it is filled with PDSCH
One possible design is:
· PDSCH has the same modulation as PDSCH. Measurements performed on both
· For TM2, no change is applied
· For TM1.2, TM3.2, TM3.3, some possibilities include
· PDSCH has the same modulation as PDSCH and boosting as PDSCH. PDCCH would also have the same boosting as PDSCH
· EVM measurements apply to all PDSCH after the first 2 symbols
Other possible designs are not precluded.
Way forwards
· Companies are encouraged to evaluate the implementation aspects for Options 1, 2, 3, 4, 9, 10.
· In addition, minimization of specification impact is a desired goal.
· Testability considerations must be considered
· If design includes unoccupied REs then impact of power scaling needs consideration from RF impacts
· Other options may be considered
A final design is expected next meeting
References
1. [bookmark: _Ref2215820]R4-1902262, “Ad-hoc meeting minutes for NR conformance testing”, Huawei, RAN4#90, Feb. 25-Mar. 1, 2019


1

