
3GPP TSG-RAN WG2 Meeting #102 
R2-1806940
Busan,  21st May – 25th April 2018
 
     
        
Agenda item:
10.4.1.3.1.1
Source:
Nokia, Alcatel-Lucent Shanghai Bell
Title:
Discrepancy in signaling ssb-PositionsInBurst
WID/SID:
NR_newRAT-Core - Release 15
Document for:
Discussion and Decision

1
Discussion

In RAN1 discussions on signalling SSB position it was agreed to compress >6GHz signalling for broadcast signalling a compression method of using  8+8 bit signalling was introduced instead of using full 64 long bitmap (below the agreements in RAN1 meetings):

Working assumption: (RAN1 NR AH#3, Nagoya)
· For indication in RMSI:
· Alt.1: Group-Bitmap(8 bits) + Bitmap in Group (8 bits)

· A Group is defined as consecutive SS/PBCH blocks

· Bitmap in Group can indicate which SS/PBCH block is actually transmitted within a Group, where each Group has the same pattern of SS/PBCH block transmission, and Group-Bitmap can indicate which Group is actually transmitted
RAN1#90:
Working assumptions: 
· UE-specific RRC signaling with full bitmap can be used for indicating the actually transmitted SS blocks for both sub6GHz and over6GHz cases 
· The actually transmitted SS blocks is indicated in RMSI for both sub6GHz and over6GHz cases

· Indication is in compressed form in above 6 GHz case, and an indication method is down-selected from following alternatives

· Alt.1: Group-Bitmap + Bitmap in Group

· A Group is defined as consecutive SS/PBCH blocks

· Bitmap in Group can indicate which SS/PBCH block is actually transmitted within a Group, each Group has the same pattern of SS/PBCH block transmission, and Group-Bitmap can indicate which Group is actually transmitted

· E.g., [8]+[8] bits in case of 8 Groups and 8 SS/PBCH blocks per Group

· Alt.2: Group-Bitmap + The number of actually transmitted SS/PBCH block in Group (with fixed starting index of SS/PBCH block)

· A Group is defined as consecutive SS/PBCH blocks

· Group-Bitmap can indicate which Group is actually transmitted, SS/PBCH blocks within a Group are logically consecutive, the number of actually transmitted SS/PBCH block indicates how many logically consecutive SS/PBCH blocks are actually transmitted starting from the first index, and the number is commonly applied to all transmitted Groups

· E.g., [8]+[3] bits in case of 8 Groups and 8 SS/PBCH blocks per Group

· Alt.3: Bitmap in Group + The number of actually transmitted Groups (with fixed starting index of Group)

· A Group is defined as consecutive SS/PBCH blocks

· Bitmap in Group can indicate which SS/PBCH block is actually transmitted within a Group, each Group has the same pattern of SS/PBCH block transmission, and the number of actually transmitted Groups indicates how many consecutive Groups are actually transmitted starting from the first Group

· E.g., [8]+[3] bits in case of 8 Groups and 8 SS/PBCH blocks per Group

· Alt.4: Group-Bitmap + The number of actually transmitted SS/PBCH block in each Group

· A Group is defined as consecutive SS/PBCH blocks

· Group-Bitmap can indicate which Group is actually transmitted, SS/PBCH blocks within a Group are logically consecutive, and the number of actually transmitted SS/PBCH block for each Group indicates how many logically consecutive SS/PBCH blocks are actually transmitted starting from the first index

· Minimum [8]+[3] bits, maximum [8]+[3]*[8] bits in case of 8 Groups and 8 SS/PBCH blocks per Group

· Alt.5: The number of actually transmitted SS/PBCH blocks + starting index + gap between two consecutive SS/PBCH blocks

· [6]+[6]+[6] bits

· Alt.6: Group-Bitmap

· A Group is defined as consecutive SS/PBCH blocks

· Group-Bitmap can indicate which Group is actually transmitted, and all SS/PBCH blocks within a transmitted Group are actually transmitted

· E.g., [8] bits in case of 8 Groups and 8 SS/PBCH blocks per Group

· Other alternatives are not precluded

· Indicated resources are reserved for actually transmitted SS blocks

· Data channels are rate matched around actually transmitted SS blocks
RAN#91:

Agreements:

· Confirm the working assumption of:

· NR supports the scheme of 'Group-Bitmap (8 bits) + Bitmap in Group (8 bits)' for actual transmitted SS/PBCH block position indication in RMSI for above 6GHz frequency range

Additionally in the LS (R1-18011162) a excel was attached for signalling the parameter:

	Sub-feature group
	RAN1 specification
	Section
	RAN2 Parent IE
	RAN2 ASN.1 name
	Parameter name in specification
	New or existing parameter
	Parameter name in text
	Description
	Value range
	Default value
	UE specific/Cell specific
	Specification
	Comment

	Initial access
	38.211, 38.213
	 
	ServingCellConfigCommon
	ssb-PositionsInBurst
	SSB-transmitted
	New
	SSB-transmitted
	The positions of the actual transmitted SS-blocks in RRC signaling
	Bitmap length 4(<3GHz), 8(3-6 GHz), 64 (>6GHz)
	Same as SSB-transmitted-RMSI
	UE specific
	38.331
	 

	Initial access
	38.211, 38.213
	4.1
	SIB1
	ssb-PositionsInBurst
	SSB-transmitted-SIB1
	New
	SSB-transmitted-SIB1
	The positions of the actual transmitted SS-blocks
	InOneGroup, groupPresence
	NA
	Cell specific
	38.331
	• For indication in RMSI:
o Alt.1: Group-Bitmap(8 bits) + Bitmap in Group (8 bits)
§ A Group is defined as consecutive SS/PBCH blocks
§ Bitmap in Group can indicate which SS/PBCH block is actually transmitted within a Group, where each Group has the same pattern of SS/PBCH block transmission, and Group-Bitmap can indicate which Group is actually transmitted

	Initial access
	38.211, 38.213
	4.1
	ssb-PositionsInBurst
	inOneGroup
	InOneGroup
	New
	InOneGroup
	bitmap  which indicates the presence of the up to 8 SSBs in one group
	Bitmap length 8 of bits
	NA
	Cell specific
	38.331
	 

	Initial access
	38.211, 38.213
	4.1
	ssb-PositionsInBurst
	groupPresence
	groupPresence
	New
	groupPresence
	bitmap for above 6 GHz which indicates which groups of SSBs is present
	Bitmap length 8 of bits
	NA
	Cell specific
	38.331
	 


In our understanding, they have assumed that in dedicated signalling a full 64 long bitmap is signalled in order to allow full flexibility for ranking. 

In current RRC signalling SIB1:


ssb-PositionsInBurst



SEQUENCE {



inOneGroup






BIT STRING (SIZE (8)),



groupPresence





BIT STRING (SIZE (8))











OPTIONAL -- Cond above6GHzOnly


},

And then for sCells the signalling is done in following way in RRC:

ServingCellConfigCommon ::=


SEQUENCE {


physCellId






PhysCellId












OPTIONAL, -- Cond HOAndServCellAdd,


frequencyInfoDL





FrequencyInfoDL











OPTIONAL, -- Cond InterFreqHOAndServCellAdd


initialDownlinkBWP




BWP-DownlinkCommon










OPTIONAL,
-- Cond ServCellAdd


uplinkConfigCommon




UplinkConfigCommon










OPTIONAL, -- Cond ServCellAdd-UL 


supplementaryUplinkConfig




UplinkConfigCommon








OPTIONAL, -- Cond ServCellAdd-SUL


n-TimingAdvanceOffset



ENUMERATED { n25560, n39936 }







OPTIONAL,-- Need S

ssb-PositionsInBurst



CHOICE {



shortBitmap






BIT STRING (SIZE (4)),



mediumBitmap





BIT STRING (SIZE (8)),



longBitmap






BIT STRING (SIZE (64))


}























OPTIONAL, -- Need R,


ssb-periodicityServingCell


ENUMERATED { ms5, ms10, ms20, ms40, ms80, ms160, spare2, spare1 }

OPTIONAL,
-- Need S


dmrs-TypeA-Position




ENUMERATED {pos2, pos3},


lte-CRS-ToMatchAround



SetupRelease { RateMatchPatternLTE-CRS } 







OPTIONAL,
-- Need M


rateMatchPatternToAddModList

SEQUENCE (SIZE (1..maxNrofRateMatchPatterns)) OF RateMatchPattern

OPTIONAL, -- Need N


rateMatchPatternToReleaseList

SEQUENCE (SIZE (1..maxNrofRateMatchPatterns)) OF RateMatchPatternId

OPTIONAL, -- Need N


subcarrierSpacing




SubcarrierSpacing













OPTIONAL, -- Need S


tdd-UL-DL-ConfigurationCommon1

TDD-UL-DL-ConfigCommon












OPTIONAL, -- Cond TDD1

tdd-UL-DL-ConfigurationCommon2

TDD-UL-DL-ConfigCommon












OPTIONAL, -- Cond TDD2

ss-PBCH-BlockPower




INTEGER (-60..50),


...

}

UplinkConfigCommon ::=



SEQUENCE {


frequencyInfoUL





FrequencyInfoUL











OPTIONAL, -- Cond InterFreqHOAndServCellAdd


initialUplinkBWP




BWP-UplinkCommon










OPTIONAL
-- Cond ServCellAdd

}

So in RAN2 signalling we use exactly same parameter name for two different ways of signalling the same parameter – for clarity it might be better to distinguish the parameters to the “common” signalling version and “dedicated” signalling version. 
Proposal: Differentiate in ASN.1 ssb-PositionsInBurst signalling to “common” and “dedicated” versions

But more importantly RAN2 SIB1 signalling seems to assume one to use >6GHz optimized (8+8bits) signalling also for all sub 6Ghz scenarios. It seems to be better to use the optimized signalling in SIB similarly as used in dedicated signalling. Unfortunately RAN1 does not seem to have confirmed working assumption in later meetings that this was actually the intention. But for us this seems to be rather obvious, thus we propose:
Proposal: Use optimized 4bit length bitmap for sub 3GHz and 8bit bitmap for 3-6Ghz in SIB1 for ssb-PositionsInBurst similarly to dedicated signalling version .
2
Proposal

In this paper we discussed discrepancy in signalling ssb-PositionsInBurst in ASN.1 common and dedicated signalling and came to following proposals:

Proposal: Differentiate in ASN.1 ssb-PositionsInBurst signalling to “common” and “dedicated” versions

Proposal: Use optimized 4bit length bitmap for sub 3GHz and 8bit bitmap for 3-6Ghz in SIB1 for ssb-PositionsInBurst similarly to dedicated signalling version .
In addition we provide ASN.1 proposal in Annex to capture these proposals

3
Text Proposals

–
SIB1

Editor’s Note: Targeted for completion in Sept 2018. Not used in EN-DC.

SIB1 contains information relevant when evaluating if a UE is allowed to access a cell and defines the scheduling of other system information. It also contains radio resource configuration information that is common for all UEs.

Signalling radio bearer: N/A

RLC-SAP: TM

Logical channels: BCCH and BR-BCCH

Direction: Network to UE

SIB1 message

-- ASN1START

-- TAG-SIB1-START

SIB1 ::=

SEQUENCE {


-- FFS / TODO: Add other parameters. 


ssb-PositionsInBurstCommon


SEQUENCE {



-- bitmap for sub 3 GHz



shortBitmap






BIT STRING (SIZE (4)),



-- bitmap for 3-6 GHz



mediumBitmap





BIT STRING (SIZE (8)),



-- bitmap for above 6 GHz



longBitmap






SEQUENCE {




inOneGroup






BIT STRING (SIZE (8)),




groupPresence





BIT STRING (SIZE (8))



}












},


ssb-PeriodicityServingCell


ENUMERATED {ms5, ms10, ms20, ms40, ms80, ms160, spare1, spare2},


ss-PBCH-BlockPower




INTEGER (-60..50),


uplinkConfigCommon




UplinkConfigCommon













OPTIONAL,


supplementaryUplink




SEQUENCE {



uplinkConfigCommon




UplinkConfigCommon












OPTIONAL 



-- FFS: Add additional (selection) criteria determining when/whether the UE shall use the SUL frequency 


}


























OPTIONAL, -- Cond SUL


tdd-UL-DL-ConfigurationCommon1

TDD-UL-DL-ConfigCommon












OPTIONAL, -- Cond TDD1

tdd-UL-DL-configurationCommon2

TDD-UL-DL-ConfigCommon












OPTIONAL, -- Cond TDD2

pdcch-ConfigCommon




PDCCH-ConfigCommon













OPTIONAL,


pucch-ConfigCommon




PUCCH-ConfigCommon













OPTIONAL,


lateNonCriticalExtension


OCTET STRING














OPTIONAL,


nonCriticalExtension



SEQUENCE{}















OPTIONAL 
}

-- TAG-SIB1-STOP

-- ASN1STOP

	SIB1 field descriptions

	

	groupPresence
For above 6 GHz: indicates which groups of SSBs is present

	inOneGroup
Indicates the presence of the up to 8 SSBs in one group

	ss-PBCH-BlockPower
TX power that the NW used for SSB transmission. The UE uses it to estimate the RA preamble TX power. (see 38.213, section 7.4)

	ssb-PeriodicityServingCell
The SSB periodicity in msec for the rate matching purpose (see 38.211, section [7.4.3.1])

	ssb-PositionsInBurstCommon
Time domain positions of the transmitted SS-blocks in an SS-Burst-Set (see 38.213, section 4.1)

	supplementaryUplink
FFS: How to indicate the FrequencyInfoUL for the SUL


	Conditional Presence
	Explanation

	TDD1
	The field is optionally present, Need R, for TDD cells; otherwise it is not present.

	TDD2
	The field is optionally present, Need R, if the tdd-UL-DL-ConfigurationCommon1 is present; otherwise it is not present


---------------------------- NEXT MODIFIED PART -------------------

–
ServingCellConfigCommon
The ServingCellConfigCommon IE is used to configure cell specific parameters of a UE’s serving cell. The IE contains parameters which a UE would typically acquire from SSB, MIB or SIBs when accessing the cell from IDLE. With this IE, the network provides this information in dedicated signalling when configuring a UE with a SCells or with an additional cell group (SCG). It also provides it for SpCells (MCG and SCG) upon reconfiguration with sync.

ServingCellConfigCommon information element

-- ASN1START

-- TAG-SERVING-CELL-CONFIG-COMMON-START

ServingCellConfigCommon ::=


SEQUENCE {


physCellId






PhysCellId












OPTIONAL, -- Cond HOAndServCellAdd,


frequencyInfoDL





FrequencyInfoDL











OPTIONAL, -- Cond InterFreqHOAndServCellAdd


initialDownlinkBWP




BWP-DownlinkCommon










OPTIONAL,
-- Cond ServCellAdd


uplinkConfigCommon




UplinkConfigCommon










OPTIONAL, -- Cond ServCellAdd-UL 


supplementaryUplinkConfig




UplinkConfigCommon








OPTIONAL, -- Cond ServCellAdd-SUL


n-TimingAdvanceOffset



ENUMERATED { n25560, n39936 }







OPTIONAL,-- Need S

ssb-PositionsInBurstDedicated

CHOICE {



shortBitmap






BIT STRING (SIZE (4)),



mediumBitmap





BIT STRING (SIZE (8)),



longBitmap






BIT STRING (SIZE (64))


}























OPTIONAL, -- Need R,


ssb-periodicityServingCell


ENUMERATED { ms5, ms10, ms20, ms40, ms80, ms160, spare2, spare1 }

OPTIONAL,
-- Need S


dmrs-TypeA-Position




ENUMERATED {pos2, pos3},


lte-CRS-ToMatchAround



SetupRelease { RateMatchPatternLTE-CRS } 







OPTIONAL,
-- Need M


rateMatchPatternToAddModList

SEQUENCE (SIZE (1..maxNrofRateMatchPatterns)) OF RateMatchPattern

OPTIONAL, -- Need N


rateMatchPatternToReleaseList

SEQUENCE (SIZE (1..maxNrofRateMatchPatterns)) OF RateMatchPatternId

OPTIONAL, -- Need N


subcarrierSpacing




SubcarrierSpacing













OPTIONAL, -- Need S


tdd-UL-DL-ConfigurationCommon1

TDD-UL-DL-ConfigCommon












OPTIONAL, -- Cond TDD1

tdd-UL-DL-ConfigurationCommon2

TDD-UL-DL-ConfigCommon












OPTIONAL, -- Cond TDD2

ss-PBCH-BlockPower




INTEGER (-60..50),


...

}

UplinkConfigCommon ::=



SEQUENCE {


frequencyInfoUL





FrequencyInfoUL











OPTIONAL, -- Cond InterFreqHOAndServCellAdd


initialUplinkBWP




BWP-UplinkCommon










OPTIONAL
-- Cond ServCellAdd

}

-- TAG-SERVING-CELL-CONFIG-COMMON-STOP 

-- ASN1STOP

	UplinkConfigCommon field descriptions

	frequencyInfoUL
Absolute uplink frequency configuration and subcarrier specific virtual carriers.

	initialUplinkBWP
The initial uplink BWP configuration for a SpCell (PCell of MCG or SCG). Corresponds to L1 parameter 'initial-UL-BWP'. (see 38.331, section FFS_Section).


	ServingCellConfigCommon field descriptions

	dmrs-TypeA-Position
Position of (first) DL DM-RS (see 38.211, section 7.4.1.1.1)

	initialDownlinkBWP
The initial downlink BWP configuration for a SpCell (PCell of MCG or SCG).

	longBitmap
bitmap for above 6 GHz

	lte-CRS-ToMatchAround
Parameters to determine an LTE CRS pattern that the UE shall rate match around.

	mediumBitmap
bitmap for 3-6 GHz

	n-TimingAdvanceOffset 

The N_TA-Offset to be applied for random access on this serving cell. If the field is absent, the UE applies  the value defined for the duplex mode and frequency rangeof this serving cell. See 38.133, table 7.1.2-2.

	rateMatchPatternToAddModList
Resources patterns which the UE should rate match PDSCH around. The UE rate matches around the union of all resources indicated in the nested bitmaps. Rate match patterns defined here on cell level apply only to PDSCH of the same numerology. Corresponds to L1 parameter 'Resource-set-cekk' (see 38.214, section 5.1.2.2.3)

	shortBitmap
bitmap for sub 3 GHz

	ss-PBCH-BlockPower
TX power that the NW used for SSB transmission. The UE uses it to estimate the RA preamble TX power. (see 38.213, section 7.4)

	ssb-periodicityServingCell
The SSB periodicity in msec for the rate matching purpose. If the field is absent, the UE applies the value ms5. (see 38.211, section [7.4.3.1])

	ssb-PositionsInBurstDedicated
Indicates the time domain positions of the transmitted SS-blocks in an SS-burst. The first/ leftmost bit corresponds to SS/PBCH block index 0, the second bit corresponds to SS/PBCH block index 1, and so on. Value 0 in the bitmap indicates that the corresponding SS/PBCH block is not transmitted while value 1 indicates that the corresponding SS/PBCH block is transmitted. Corresponds to L1 parameter 'SSB-Transmitted' (see 38.213, section 4.1)

	subcarrierSpacing
Subcarrier spacing of SSB. Used only for non-initial access (e.g. SCells, PCell of SCG). If the field is absent the UE shall assume the default value of the band. Only the values 15 or 30 kHz (<6GHz), 120 or 240 kHz (>6GHz) are applicable.

	tdd-UL-DL-ConfigurationCommon1
A cell-specific TDD UL/DL configuration. Corresponds to L1 parameter 'UL-DL-configuration-common' (see 38.213, section 11.1)

	tdd-UL-DL-ConfigurationCommon2
A second cell-specific TDD UL/DL configuration. When tdd-UL-DL-ConfigurationCommon2 is configured, the cell specific DL/UL pattern is a concatenation of the pattern specified in tdd-UL-DL-ConfigurationCommon and the pattern specified in tdd-UL-DL-ConfigurationCommon2. Corresponds to L1 parameter 'UL-DL-configuration-common-Set2' (see 38.213, section 11.1)


	Conditional Presence
	Explanation

	HOAndServCellAdd
	This field is mandatory present for inter-cell handover and upon serving cell (PSCell/SCell) addition. Otherwise, the field is absent, Need M. 

	InterFreqHOAndServCellAdd
	This field is mandatory present for inter-frequency handover and upon serving cell (PSCell/SCell) addition. Otherwise, the field isoptionally present, Need M.

	ServCellAdd
	This field is mandatory present upon serving cell addition (for PSCell and SCell). It is optionally present, Need M otherwise.

	ServCellAdd-UL
	This field is mandatory present upon serving cell addition (for PSCell and SCell) provided that the serving cell is configured with uplink. It is optionally present, Need M otherwise.

	ServCellAdd-SUL
	This field is mandatory present upon serving cell addition (for PSCell and SCell) provided that the serving cell is configured with a supplementary uplink. It is optionally present, Need M otherwise.

	TDD1
	The field is optionally present, Need R, for TDD cells; otherwise it is not present.

	TDD2
	The field is optionally present, Need R, if the tdd-UL-DL-ConfigurationCommon1 is present; otherwise it is not present



