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1
Introduction
The following agreements in NR are relevant to RB-symbol level rate-matching:
Agreements:

· On a RE level, NR-PDSCH of SCS 15kHz can be rate-matched around the following resources:

· LTE CRS

· Rate-matching resource can be semi-statically configured (using LTE v_shift and up to 4 CRS antenna port(s)) for a NR UE

· A UE is not expected to handle the case where NR-PDSCH DMRS REs are over-lapping, even partially, with any RE(s) indicated by the rate-matching configuration.

Agreements:

· On the RB-symbol level, UE can be configured with one or multiple DL resource set(s), each resource set configuration includes a first bitmap of RB granularity and a second bitmap of OFDM symbols within a slot for which the first bitmap applies (i.e. the intersection of two bitmaps). 

· These resource set(s) can be identified as resource sets(s) for which the PDSCH is or is not mapped based on the L1 signalling.

· FFS whether or not the presence of the information field to indicate the resource set is RRC configurable – conclude by Friday

· FFS whether a resource set is applicable in every slot or not (e.g., via a periodic configuration, etc.)

· Conclude by Friday whether or not there is RRC impact

· FFS the case of one DCI scheduling multi-slot transmission

· Note: covers future/backward compatible resource, parts of CORESETs, multiple CORESETs

· FFS L1 signaling is GC PDCCH or scheduling DCI

· CORESET(s) configured to a UE for monitoring can be included in resource set(s)

· If included, the entire CORESET is assumed for rate matching when applicable

· These resource set(s) can be identified as resource sets(s) for which the PDSCH is or is not mapped based on the L1 signalling.

· FFS the configuration details of rate matching for semi-static case (w/o L1 signalling)

Agreements:

Working assumptions: 

· For NR_PDSCH

· On the RB-symbol level, NR supports at least UE specific RRC configuration of at least the following parameters for a rate-matching resource set(s)

· A UE can be RRC configured with one or multiple pairs of bitmap-1 and bitmap-2, each pair determining a time-frequency resource set, i.e. kronecker(transpose(bitmap-1), bitmap-2)  

· a bitmap-1 of at least RB granularity (up to 275 bits, one bit corresponding to one RB)

· FFS whether other granularities, e.g. 2,4, 6, 8,16 RBs, maximum number of RBs, are also supported

· a bitmap-2 of 14 symbols (i.e. 1 slot) in time for which the first bitmap applies (one bit per symbol) 
· FFS: support of bitmap-2 of size 28 a 56 symbols

· FFS configuration of bitmap-1 and bitmap-2 pairs or other method by RMSI/OSI

Agreements:
For NR_PDSCH

· On the RB-symbol level, for a rate-matching resource set(s), NR supports  at least UE specific RRC configuration of bitmap-3 in addition to  bitmap-1 and bitmap-2 pair

· A UE can be RRC configured with one bitmap-3 per each pair of bitmap-1 and bitmap-2 

· each bit in bitmap-3 corresponds to a unit equal to a duration of the bitmap-2, and indicates whether the pair is present in the unit or not 

· bitmap-3 is composed of {1, 5, 10, 20 or 40 units} but is at most of duration [down-select between 20 or 40 ms] 

· The lengh of bitmap-3 for different bitmap-1 and bitmap-2 pairs can be different.

· When bitmap-3 length is 1, bitmap-3 is not explicitly configured.

· the rate-matching configuration repeats in time with periodicity equal to duration of bitmap-3

· a UE rate-matches around union of resources (i.e resource sets) where, each resource is expressed by a set of bitmap-1, bitmap-2 and bitmap-3. 

· FFS: whether the bitmap-3 is configured or not when the pair of bitmap-1 and bitmap-2 is associated with L1 signalling.

· Note: the bitmap-3 can be configured at least for the pair of bitmap-1 and bitmap-2 is not associated with L1 signalling.

· FFS configuration of bitmap-3 or other method by RMSI/OSI

Agreements:
· For NR_PDSCH

· On the RB-symbol-level, the pair(s) of bitmap-1 and bitmap-2 is/are configured: 

· UE can be configured with resource set(s) 

· Alt1: either only per cell or only per BWP

· Alt2: no restriction 
· using common PRB indexing when configured per serving cell 

· the resource set is configured with a given numerology. FFS on conversion of the given numerology to numerology of the active BWP. 

· using UE-specific PRB indexing when configured per BWP 

· the resource set is configured in numerology of a BWP. 

The following agreements related to MIMO rate-matching resource (RMR) are available: 
Agreement: RMR(s) for PDSCH resource mapping includes CSI-RS REs at least.

Agreement:

The starting subcarrier of a CSI-RS component RE pattern
· For 1 port CSI-RS, there is no restriction

· For Y=2, is constrained to be one among even subcarriers, in the given PRB (indexed from 0)

· For Y=4, is constrained to be one among subcarriers 0, 4, 8, in the given PRB (indexed from 0)

Agreement:

At least {8, 9, 10, 11}-th OFDM symbol in a slot structure can be configured for CSI-RS transmission, in addition to the {6, 7, 13, 14}-th OFDM symbol. Note: the symbol locations assume that symbol indexing starts at 1.

· FFS: Other OFDM symbols 

Agreement:
Support configuring CSI-RS resource on BWP with a transmission BW equal to or smaller than the BWP. When the CSI-RS BW is smaller than the BWP, support at least the case that CSI-RS spans contiguous RBs in the granularity of N RBs, where the value of N is FFS. 

When CSI-RS BW is smaller than the corresponding BWP, it should be larger than X RBs (FFS: value of X)

FFS: Whether the value of X is same or different for beam management and CSI acquisition

FFS: The value of X may or may not be numerology-dependent

Agreement:
NR supports the following CSI-RS transmission periodicities 

{5, 10, 20, 40, 80, 160, 320, 640} slots
FFS: Restriction on periodicity as a function of subcarrier spacing

Agreements:
· Support following CSI-RS RE patterns for CSI acquisition. 

	X
	Density [RE/RB/port]
	N
	(Y, Z)
	CDM

	1
	>1, 1, ½
	1
	N.A.
	No CDM

	2
	1, ½
	1
	(2,1)
	FD-CDM2

	4
	1
	1
	(4,1)
	FD-CDM2

	8
	1
	1
	(2,1)
	FD-CDM2

	8
	1
	2
	(2,2)
	FD-CDM2, CDM4 (FD2,TD2)

	12
	1
	1
	(2,1)
	FD-CDM2

	12
	1
	2
	(2,2)
	CDM4 (FD2,TD2)

	16
	1, ½
	2
	(2,2)
	FD-CDM2, CDM4 (FD2, TD2)

	24
	1, ½
	4
	(2,2)
	FD-CDM2, CDM4 (FD2, TD2), CDM8 (FD2, TD4)

	32
	1, ½
	4
	(2,2)
	FD-CDM2, CDM4 (FD2, TD2), CDM8 (FD2, TD4) 


Agreement:
At least the following information is included in DCI as part of downlink DMRS port assignment:

· Scheduled downlink DMRS ports

· Potential presence of co-scheduled downlink DMRS CDM groups for rate matching

· FFS: Whether the presence of co-scheduled downlink DMRS port(s) within the assigned downlink DMRS CDM group is supported or not

There are no dedicated bits for rate matching around DMRS CDM group(s)
2
RE-level rate matching
Based on contributions, two main use-cases for RE-level rate-matching were identified: (i) NZP CSI-RS of other UEs and (ii) DMRS of co-scheduled UE(s). While only (i) is supported now.
Proposal 2-1: On RE-level, a UE can rate-match at least around ZP CSI-RS. 
· FFS: configuration details of ZP-CSI-RS
· FFS: rate-matching around DMRS of other UEs
Do you agree with the proposal?

	Company
	Views

	
	Yes. We also note that DM-RS session has agreed to use DM-RS antenna port table to indicate rate matching for DM-RS of other UE. In addition some RRC parameters for ZP CSI-RS were identified as part 90b-NR-19 email discussion.
ZP-CSI-RS-ResourceConfig
ZP CSI-RS resource configuration
FFS
ZP-CSI-RS-ResourceConfigId
ZP-CSI-RS resource configuration ID
0 .. ZP-CSI-RS-ResourceMax - 1
ZP-CSI-RS-ResourceMapping
Include parameters to capture OFDM symbol and subcarrier occupancy of the ZP CSI-RS resource within a slot
FFS
ZP-CSI-RS-timeConfig
Contains periodicity and slot offset for periodic/semi-persistent ZP-CSI-RS
FFS
ZP-CSI-RS-FreqBand
Includes parameters to enable configuration of wideband and partial band ZP-CSI-RS
FFS


	Ericsson
	Yes, rate matching around NZP CSI-RS of other UEs can be achieved with a ZP CSI-RS configuration. ZP CSI-RS is also needed to rate match PDSCH around CSI-IM REs. In addition to the parameters identified above, a ZP-CSI-RS-resourceType ={aperiodic, semi-persistent, periodic} is also needed. 

	Panasonic
	Yes. we agree. On the other hand, for rate matching perspective, no need of the distinction between ZP CSI-RS and NZP CSI-RS.

	
	


If proposal is agreed, the next question is how to configure ZP CSI-RS and how to handle rate-matching around DMRS of other co-scheduled UEs. To summarize the agreements on CSI-RS configurations for CSI acquisition, the following properties has been agreed:
· FD position in slot: The CSI-RS pattern can occupy 1,2, or 4 continuous REs in frequency domain within RB, with nested starting position (see the agreements above). This resulting in 12+6+3=21 (5bit) possible patterns within a RB. In addition, pattern can be present only in every other PRB. And CSI-RS span continuous number of RBs in granularity of N RB.
· TD position in slot: The symbols 6-14 are agreed so far, with possible extension.   
· Time-domain pattern: Periodicity and offset, which could be provided similarly as in LTE
The TRS can be configured as one-port CSI-RS. The NR PDSCH DMRS of other UEs could also be covered by configuration of ZP CSI-RS, but it was already agreed that DMRS are identified by a port. 
Observation 2-1: Rate-matching around DMRS ports of other UEs (if supported) is handled separately from rate-matching around ZP-CSI-RS.
Do you agree yes or not?
	Company
	Views

	Intel
	There was agreement in MIMO session made in RAN1#90b that rate matching for DM-RS antenna ports (seving and potentially other co-scheduled) will be done using DM-RS port assignment table 
Agreement:
At least the following information is included in DCI as part of downlink DMRS port assignment:

· Scheduled downlink DMRS ports

· Potential presence of co-scheduled downlink DMRS CDM groups for rate matching

· FFS: Whether the presence of co-scheduled downlink DMRS port(s) within the assigned downlink DMRS CDM group is supported or not

· There are no dedicated bits for rate matching around DMRS CDM group(s)



	Ericsson
	Agree

	Panasonic
	Agree

	
	


Given the discussion we see the following options for configurations of ZP CSI-RS patterns. Some companies support very generic configurations, while the other companies support restricted configurations. 

Proposal 2-2: The ZP CSI-RS FD-pattern within a slot is given by 
· Alt 1: bitmap-0 of REs within a RB [or RBG], and bitmap-1 of RBs or [RBGs] where bitmap-0 applies, i.e. kron(bitmap-0, bitmap-1). 

· Alt 2: Bitmap-0 of REs within a RB [or RBG] but restricted to agreed positions, and contiguous (including the case of 2RB interlace) set of RBs [or RBGs] where bitmap-0 applies 

· Alt 3: A pattern from a set of supported patterns within a RB [or RBG] and contiguous (including the case of 2RB interlace) set of RBs [or RBGs] where the pattern applies.
Which of the above alternatives do you support, if none, then provide alternative proposal
	Company
	Views

	Intel
	Alt 1

	Ericsson
	Alt 1

	Panasonic
	PRB position can be optimized by reusing CSI-RS related configuration. But we are also ok with alt. 1

	
	


Proposal 2-3: The ZP CSI-RS TD-pattern within the slot  
· Alt 1: Bitmap-2 defining an arbitrary combination of any symbols within a slot.
· Alt 2: Bitmap-2 (7 symbols corresponding to symbols 6-14), but with predefined set of allowed positions (i.e. according to current agreements)

· Alt 3: A value from a set of allowed CSI-RS symbol positions (i.e. according to current agreements)
Which of the above alternatives do you support, if none, then provide alternative proposal.
	Company
	Views

	Intel
	Alt 1

	Ericsson
	Alt 1

	Panasonic
	Alt 1

	
	


Propsoal 2-4: Support that the time-domain pattern of ZP CSI-RS is configured with a periodicity and a slot offset 
· Supported periodicities {1, [2], 5, 10, 20, 40, 80, 160, 320, 640}
Expected answer is yes or no.
	Company
	Views

	Intel
	Yes. We also propose to include periodicity of 1 slot to support CSI-IM resource periodicity of 1 slot

	Ericsson
	Yes, for periodic and semi-persistent ZP CSI-RS

	Panasonic
	Yes

	
	


Further, it seems to be widely supported that ZP CSI-RS corresponding to Aperiodic NZP CSI-RS can be dynamically rate-matched.
Proposal 2-5: ZP CSI-RS configuration indication by L1 and MAC-CE up to MIMO AI.
Do you support the proposal?

	Company
	Views

	Intel
	Yes. We also propose to support SP ZP CSI-RS using the same signalling mechanism as for SP NZP CSI-RS. 

	Ericsson
	Yes. As stated previously, SP ZP CSI-RS also needs to be supported and should be activated using the same mechanism as SP CSI-IM and SP NZP CSI-RS.

	Panasonic
	Yes

	
	


Additional parameters for CRS configuration are needed.

Proposal 2-6: The LTE-carrier center-subcarrier location and bandwidth should be indicated to the NR UE in addition to the Vshift and the number of CRS ports for rate-matching around LTE CRS.
	Company
	Views

	
	

	
	

	
	

	
	


3
Maximum number of rate-matching resource sets
R1-1719382 provided the table of use-cases and rate-matching resource set types, capturing the various use-cases, here provided with some modifications. 
	Use case
	Configuration of resource sets for rate-matching

	
	RB-symbol level
	RE-pattern level
	Semi-static (not associated with L1 signalling) 
	Dynamic (associated with L1-signalling)
	Preferably cell-specific 
	Preferably BWP-specific

	Forward compatibility
	√
	 
	√
	 
	√
	 

	LTE compatibility
	√
	√ (CRS only)
	√
	 
	√
	 

	NR measurements
	√
	√
	√
	√
	 
	√

	PDCCH and PDSCH multiplexing

	√
	 
	√
	√
	 
	√


Based on the above table: 

Proposal 3-1: UE can be configured with any mixture of these types of resource sets for PDSCH rate-matching 

· Generic RB-symbol-level resource sets configured by bitmap-1, bitmap-2, bitmap-3 per cell 

· max number [4]
· only semi-static rate-matching resource
· Generic RB-symbol-level resource sets per BWP
· By (bitmap-1, bitmap-2, [bitmap-3]) 

· max number [4]
· By index of a CORESET configured for the BWP
· max value equals to max number of CORESETs in NR
· semi-static or dynamic rate-matching resource
· RE-level-pattern of LTE CRS per cell 

· max number [1 or 3] 
· only semi-static rate-matching resource
· RE-level-pattern of ZP CSI-RS per BWP 
· Up to MIMO AI
Do you agree that the above resource set types can be configured to a UE?

	Company
	Views

	Intel
	Yes. However, we see some overlap in the capabilities of the above signalling.  

	Ericsson
	Yes

	Panasonic
	Agree. Assuming RE level discussed above is also included if it was agreed.

	Sony
	Yes


If above configurations are adopted, then we need to determine the max number, or this can be left up to RAN2.

Q3-1: How many resource sets we need for each type of resource set?
	Company
	Generic RB-symbol level per cell (using 2-3 bitmaps) 
	Generic RB-symbol level per BWP (using 2-3 bitmaps)
	Generic RB-symbol level per BWP (identified by CORESET index)
	RE-level-pattern of CRS per [cell] 


	RE-level-pattern of NR-RS per [BWP]


	Nokia, NSB
	Up to 4
	Up to 4
	bounded by max number of CORESETs that can be configured
	1 
	Up to 8

	Intel
	FFS
	FFS
	FFS
	1
	Up to 4 can be a starting point (similar to LTE)

	Ericsson
	Up to 4 
	FFS (not clear it is needed)
	FFS
	1
	

	Panasonic
	Up to 4 is ok.
	Not so clear the need but it was agreed.
	Could you clarify the meaning of "identified by CORESET index"?
	1
	Up to 8

	HW
	4
	4
	
	3
	8


Please comment, if you would like to merge or separate some configurations in the above table
	Company
	Views

	
	

	
	


Q3-2: Which types of resource sets can be configured by RMSI/OSI
	Company
	Views

	Ericsson
	At least “Generic RB-symbol level per cell” and “RE-level-pattern of CRS per [cell]”

	Panasonic
	Same view with Ericsson.

	Sony
	At least “Generic RB-symbol level per cell” and “RE-level-pattern of CRS per [cell]”


Proposal 3-2: The generic RB-symbol level configuration per cell and RE-level-pattern of CRS per [cell] can be configured also by |RMSI or OSI] in addition to UE-specific RRC
· FFS max number of generic RB-symbol level that can be configured by [RMSI or OSI]

· FFS whether bitmap-1 applies for RB-symbol level that can be configured by [RMSI or OSI]
4
L1 rate-matching signaling delivery
So far it seems that only CORESETs and aperiodic CSI-RS should be rate-matched dynamically. Those would be scheduled per BWP. Therefore, we should clarify whether per-cell resource-set configurations need to be associated with L1 signalling.
Q4-1:  Can resource-sets configured per cell be associated with L1-signalling?  
Expected answer is yes or no.
	Company
	Views

	Panasonic
	Does "associated with L1-signalling" mean semi-static configuration contents is reused? Or similar design is used? We think the same design of semi-static configuration can be used but the configured values should be different.

	
	


Q4-2: Does RAN1 design a unified L1 signalling scheme for all resource set types associated with L1 signalling? (e.g. including RE-level and RB-symbol level resource sets)
Expected answer is yes or no
	Company
	Views

	Panasonic
	No. RE-level and RB-symbol level are different.

	
	

	
	


Q4-3: Should the L1 signalling be carried in scheduling DCI or GC-PDCCH in R15?  
· Scheduling DCI: (Nokia, CATT, HW, ZTE, Sharp, Willus, Sony, LGE, Ericsson, Oppo, Intel ) with following potential observations
· The reception of PDSCH does not depend on the GC-PDCCH (same as for SFI)

· Requires only performance requirement

· Rate-matching resource sets can be UE-specific (e.g. different UEs have different CORESETs)

· Rate-matching can work also without GC-PDCCH

· GC-PDCCH: (Samsung, Pana) with the following potential observations
· Reduction of overhead in high loaded scenarios

· No addition BDs needs if RMR GC-PDCCH would be aligned
· NR requires two performance requirements, self-contained and with GC-PDCCH

· Decreases the reliability, for cases when interference is not uniform 

· No additional latency is introduced to reception of PDSCH
· Both: (ZTE)
Please correct your position above or provide further comments below
	Company
	Views

	Intel
	Scheduling DCI

	Ericsson
	Scheduling DCI

	Panasonic
	The spec support both GC-PDCCH and scheduling DCI. For a UE, it is configurable of either one. 

	
	


With respect to the exact L1 signalling mechanism, several options were identified and offline discussion is need. 

Proposal 4-1: In RAN1#91, down-select one of the following L1 signaling mechanisms

· Option 1: 1 bit turns a single resource set on and off, one bit is signalled per each resource set.

· Note: supported by Samsung
· Option 2: 1 bit turns a group of resource-sets on and off, 1bit is signalled per each group of resource sets. At most N groups of resource sets can be configured to a UE.  

· FFS: N

· FFS: one resource set can be only in one group or multiple groups
· FFS: handling of resources sets outside of PDSCH allocation
· Note: supported by CATT, ZTE, Nokia, QC, LGE

· Option 3: 1 signalled code point identifies one resource set, out of M configured resource sets, to be rate-matched. The N=ceil[log2(M)] bits is signalled. 
· Note: supported by ATaT, Panasonic (different fields for different types of resource sets)
· Option 4: If number of resource sets N is smaller than or equal to the number of configured resource sets M, then Option-1. Otherwise, configure a table of size 2^N, where each entry identifies subset of resource sets. N bits carry an entry to the table.
· FFS: N
· Note: supported by HW
· Option 5: Configure a table of size 2^N, where each entry identifies subset of resource sets. N bits carry an entry to the table.
· FFS: N
· Note: supported by Sharp
Please clarify your position above, or suggest an alternative
	Company
	Views

	Panasonic
	Based on option 3, following is supported.

- 2 sets of 2 bits L1 field for rate matching resource of RB-symbol level is signalled to UE. Each set contains 4 pairs of bitmap-1/2 and this set is configured by UE specific RRC.

- 1 set of 2 bits L1 field for rate matching resource of RE level is signalled to UE. A set contains 4 pairs of bitmap-0/1 and this set is configured by UE specific RRC.

- 1 sets of 2 bits L1 field for rate matching resource of symbol level is signalled to UE. Each set contains 4 bitmap-2 and this set is configured by UE specific RRC.

	
	


5
PUSCH rate-matching
Based on discussion in the contributions, variable frequency domain resource allocation over the symbols of PUSCH could result into undesired phase change between symbols. This aspect should be studied by RAN4, an LS could be sent to RAN4. 
On the other hand, the need for rate-matching the PUSCH around the full symbols in the middle of the slot has been identified, and based on sTTI LTE studies it seems that it is feasible to maintain phase continuity for discontinuous transmission, if whole symbol(s) is/are rate-matched by PUSCH. Therefore, the following proposal could be agreeable. And we can further discuss in the meeting the FFS.
Proposal 5-1: 

· Alt1:  Conclusion The reservation on the end of slots for PUSCH is realized only by dynamic DCI using time domain resource allocation.

· Alt2: In addition to dynamic DCI using time domain resource allocation, following is supported: 
· Only PUSCH continuous in time is supported.

· The RB-symbol level rate-matching resource-set configurations designed for PDSCH applies also to PUSCH; bitmap-2 is applied for the last [4/14] symbols and bitmap-1 is [included/excluded]. 

· The ending symbol of PUSCH is determined as the preceding symbol of the first PUSCH symbol colliding with rate-matching resource set, if rate-matching resource set collides with PUSCH.
· A UE is not expected to handle the case where NR-PUSCH DMRS REs are over-lapping, even partially, with any RE(s) indicated by the rate-matching configuration.
Do you support the proposal?
	Company
	Views

	Intel
	We have concern on supporting RB/Symbol (also RE-) level rate matching for PUSCH as it may introduce non-contiguous RA and variable Tx power over time. Need more discussion whether and how it should be supported for NR. 

	Panasonic
	Ok with above.

	
	


6
Open issues RB-symbol-level PDSCH
Remaining configuration details of bitmap-1, bitmap-2 and bitmap-3 
Q6-1: Can a bitmap-3 be configured for a pair of bitmap-1 and bitmap-2 that is associated with L1 signalling? 

· No: HW, ATaT and CATT, Pana
· Potential issue mentioned: variable DCI, complicated UE behavior

· Only up to 4 slots: QC 

· Bitmap-2 is in this case one-slot-long only 

· Yes: Samsung, Nokia, Ericsson

· Potential benefits: improved rate-matching efficiency, for certain signaling schemes  

Please state your position above or add further alternative below 
	Company
	Views

	Panasonic
	No

	
	


Q6-2: What granularities should be supported for bitmap-1 

· Alt 1: Only 1RB in R15: Ericsson, Sharp
· Full-BW if bitmap-1 is not configured: LGE

· Alt 2: RBG and CORESET granularity
· 2: Samsung, ZTE, HW, Nokia, Sony, QC, Panasonic

· 4: Samsung, HW, Nokia, QC, Panasonic
· 6: Samsung, ZTE, HW, Nokia, Sony, Panasonic
· 8: Samsung, Nokia, Panasonic

· 16: Samsung, Nokia, Panasonic

· 24: Samsung 

· Alt3: Optimization left to RAN2

Please state your position above or add further alternatives below 

	Company
	Views

	Intel
	We support configurable granularity for bitmap 1. In addition, to reduce signalling overhead, if the bitmap 1 is not provided to the UE, UE should assume the bitmap 1 contains all ones / zeros depending on definition of the bits in the bitmap

	Panasonic
	Alt 2.

	Sony
	· Alt 1 is also OK for us

· Alt 2: from the perspective of backwards compatible support of eMTC, granularity of 2 and/or 6 is OK. However we would also like to have backwards compatible support of NB-IoT: for that case 1 RB granularity of bitmap-1 would be efficient.


Q6-3: Length of bitmap-2 can be 
· Alt 1: Only 1 slot in R15: Ericsson, Sharp
· Full slot if bitmap-2 is not configured (LGE)

· Alt 2: Multiple slots
· 2: QC, Samsung, ATaT

· 4: QC, Samsung, ATaT
· 8: Samsung 
Please state your position above or add further alternatives below 

	Company
	Views

	Intel
	Alt 1

	Panasonic
	120 kHs SCS is up to 8. 60 kHz SCS is up to 4. 30 kHz SCS is up to 2. 15 kHz SCS is only 1.

	Sony 
	Alt 1.

Our concern with Alt 2 is that it doesn’t work very well when applied to backwards compatibility for LTE. Signals such as LTE-PSS/SSS repeat every 5 slots (LTE-subframes), so a 2-slot bitmap-2 doesn’t describe LTE-PSS/SSS very well: you need a 2 pairs of bitmap-2/bitmap-3 (one pair describes LTE-PSS/SSS in subframe 0 and you need a different pair in subframe 5)


7
Behavior with respect to other signals
Given the fact that this is the last meeting for R15 or NR, the following proposal seems to be reasonable.
Proposal 7-1: If LTE DL signals or NR CORESET or NR SSB or any other rate matching resource collide with any of the following NR DL signals/channels

•
NR SS-block

•
NR PDCCH

•
NR CSI-RS

•
NR PDSCH DM-RS

the NR UE behavior is not specified in Rel-15 (i.e. UE assumes that the listed NR signals and channels are available) 
Do you support the proposal?

	Company
	Views

	Intel
	We propose that UE assumes that the corresponding RS is present. Note that it doesn’t mean that gNB has to transmit the corresponding signal. We also note that measurement restriction, e..g for CSI-RS, can help to minimize impact of autonomous turning off of the RS by the gNB without informing of the UE

	Panasonic
	Agree. 

	
	


