3GPPRAN5 - TTCN Workshop #45
R5w190122r1
Sophia Antipolis, France, 16th April 2019
Agenda Item:
10 (5G)
Source:
MCC TF160
Title:
Beam Management 
Document for:
Endorsement

1
Introduction
According to TS 38.300 different beams are associated with different SSBs within a burst.
From a test model’s point of view the beams can be considered just as different SSBs of a burst, which may have different power levels. 
Multiple SSBs in a burst may require additional scheduling of SIB1: According to TS 38.213 clause 13 the scheduling of SIB1 is correlated to a particular SSB transmission i.e. in general when there is more than one SSB per burst there are more than one SIB1 transmissions as a UE which only sees one beam at a given point in time still needs to find SIB1.

( There are the following requirements regarding SSB scheduling for support of multi-beam scenarios:

· Configuration of ‘beam power’ per SSB

· Scheduling of additional SSBs in a burst shall not collide with SIB1 and other SI scheduling

· Potential SIB1 scheduling per beam 
NOTE: Configuration of CSI-RS is out of the scope of this document and needs further investigation.

2
Beam power

Currently power configuration for a cell contains
· Maximum cell power

· Attenuation of the cell power to an actual cell power ≤ maximum cell power

· EPRE values for particular physical channels and signals relative to the actual cell power or relative to another physical signal

( Currently SSBs are transmitted with the actual cell power; within an SSB the EPRE ratio for PBCH, PSS, SSS and DMRS can be fine-tuned (NR_SSB_EPREs_Type).
Proposal 2.1:

‘Beam power’ shall be defined as reference power of a single SSB. This does not affect other transmissions like PDSCH and other physical signals for which still the actual cell power is the reference.
Proposal 2.2:

An additional attenuation shall be introduced to specify the ratio of actual cell power and a particular SSB. The resulting power level of the SSB transmission is considered as beam power. A clarification shall be added to NR_SSB_EPREs_Type that the EPRE ratio for PBCH, PSS, SSS and DMRS is relative to the actual beam power of the SSB rather than the actual cell power.

NOTE 1: This SSB-to-cell-attenuation may be negative to allow the power level of a particular beam to be higher than the actual cell power (in which case the maximum cell power needs to be high enough so that no beam has higher power level than the maximum cell power).

NOTE 2: It seems that in TS 38.508-1 and TS 38.523-1 “SS/PBCH SSS EPRE” in “dBm/SCS” is considered as cell power and in TS 38.508-1 tables there is a “Channel BW Power” in dBm with significantly higher values. On the other hand according to TS 38.213 clause 4.1 “the UE may assume that the ratio of PDCCH DMRS EPRE to SSS EPRE is within -8 dB and 8 dB when the UE monitors PDCCHs for a DCI format 1_0 with CRC scrambled by SI-RNTI, P-RNTI, or RA-RNTI” ( Further test model changes may be needed e.g. the attenuation of the “Channel BW Power” relative to the reference cell power.
Proposal 2.3:

In case of multiple beams test case prose shall specify a reference power for DL channels and signals of cell other than the SSBs. The beam power levels may also be specified relative to this reference power

Example: 
Cell X with power level of P dBm, Beam X.1 with +3dB, Beam X.2 being OFF
( When the UE is configured to monitor both beams it will consider the cell power to be the averaged of the beam power levels i.e. P dBm as configured for the cell.

3
SSB/SIB1 scheduling

According to TS 38.214 clause 13 in general SIB1 is scheduled differently for each beam (SSB), i.e. for each SSB a different SIB1 scheduling needs to be considered. Nevertheless at least for two SSBs with index N and N+1 it seems to be possible to have a common SIB1 scheduling.

Example:
With current configuration according to 38:508-1 a single SSB is defined with index 1 and the UE shall monitor the Type0-PDCCH CSS for a duration of two slots beginning at slot n0=1. When there is another SSB with index 0 it requires monitoring from n0=0 => scheduling of SIB1 in slot 1 serves both cases.
NOTE:
Necessity of SIB1 scheduling for more than one beam depends on whether or not the UE needs to get SIB1 from the second beam.

Proposal 3.1:
For a generic approach SIB1 needs to be scheduled for more than one beam. This requires
a) List of offsets for the SIB1 scheduling itself:
This is fulfilled by the proposal for enhancement of NR_Sib1Schedul_Type as according to R5w190120.
b) SS needs to support configuration of more than one Type0-PDCCH CSS:
This does not require any ASP change but a clarification needs to be added to SearchSpaceArray in NR_BWP_PDCCH_Configuration_Type and to TypeAndPriorityList in NR_BWP_SearchSpaceConfig_Type, that in case of a multiple beam configuration there may be more than one entry with type = cssType0.
4
Proposal

In order to allow per beam power configuration the following changes are proposed:
New types: NR_SSB_Beam_Type, NR_SSB_BeamArray_Type
	  type record NR_SSB_Beam_Type {

    integer                             SsbIndex              optional, 
                /* SSB index starting at 0 according to TS 38.213 clause 4.1 */

    integer                             Attenuation           optional  
                /* Beam power: reference power for SSB transmissions relative to the actual reference cell power (MaxReferencePower - Attenuation of cell power);

                   the beam power is reduced by 'Attenuation' relative to the actual reference cell power;

                   the attenuation may be negative in which case the power level of the SSB transmission is higher than the actual cell power */

  };

	  type record of NR_SSB_Beam_Type NR_SSB_BeamArray_Type;


Enhancement of NR_SSB_PositionsInBurst_Type
	  type record NR_SSB_BurstConfig_Type {                            /* To describe the SSB bursts */

    NR_SS_BlockPattern_Type                             BlockPattern,
                /* case A..E according to 38.213 clause 4.1 */

    ServingCellConfigCommon.ssb_PositionsInBurst        Bitmap,
                /* "SSB-transmitted" parameter as used by the UE to rate-match around SSBs acc. 38.214 cl. 5.1;



                   4, 8 or 64 bits */ 
    NR_SSB_BeamArray_Type               BeamArray             optional
                /* beam specific configuration:

                   if omit, all SSBs as configured in 'Bitmap' shall be transmitted with no attenuation (i.e. using the actual reference cell power);

                   if present only the SSBs contained in the array shall be transmitted (with beam power as according to their entry in the array); 

                   when the array contains beams with an SSB index not included in 'Bitmap', the SS may raise an error */
  };


Clarification for NR_SSB_EPREs_Type
	  type record NR_SSB_EPREs_Type {                                       /* EPRE for PBCH and related signals relative to the reference power of a beam (given by SSB index) */

    NR_EPRE_Ratio_Type                  Pbch                  optional, /* transmit power for resource elements (REs) being occupied by SS/PBCH block

                                                                           according to TS 38.213 clause 4.1 the UE shall assume that SSS and PBCH DM-RS have same EPRE */

    NR_EPRE_Ratio_Type                  Pss                   optional, /* Primary synchronization signal; 38.211 clause 7.4.2.2 */

    NR_EPRE_Ratio_Type                  Sss                   optional, /* Secondary synchronization signal; 38.211 clause 7.4.2.3 */

    NR_EPRE_Ratio_Type                  Dmrs                  optional  /* DM-RS associated to PBCH (Demodulation reference signals for PBCH; 38.211 clause 7.4.1.4) */

  };


Corrections of NR_SSB_Config_Type
	  type record NR_SSB_Config_Type {
                /* Synchronization signals and PBCH; TS 38.211 clause 7.4.3, TS 38.300 clause 5.2.4;

                 * NOTE:

                 * SSB location in frequency domain is specified by NR_CellConfigPhysicalLayerDownlink_Type.FrequencyInfoDL.absoluteFrequencySSB

                 */

    SubcarrierSpacing                   SubCarrierSpacing     optional,
                /* sub-carrier spacing for SS/PBCH block (as specified by ServingCellConfigCommon.subcarrierSpacing in case of non-initial access):

                 * According to comments for ServingCellConfigCommon.subcarrierSpacing "Only the values 15 or 30 kHz (<6GHz), 120 or 240 kHz (>6GHz) are applicable";

                 * this corresponds to tables 13-1 .. 13.10 in TS 38.213 where only 15 or 30 kHz and 120 or 240 kHz are considered for SS/PBCH block sub-carrier spacing;

                 * and it corresponds to 38.211 clause 7.4.3.1 defining SS/PBCH block type A as numerology=0,1 and type B as numerology=3,4 (i.e. there is no numerology=2 for SS/PBCH block)

                 * NOTE 1:

                 * in contrast to SS/PBCH block sub-carrier spacing the sub-carrier spacing for SIB1, Msg.2/4 for initial access and broadcast SI-messages is restricted to

                 * 15kHz or 30kHz for carrier frequency <= 6 GHz and 60kHz or 120kHz for carrier frequency > 6 GHz

                 * (see comments for MIB.subCarrierSpacingCommon and TS 38.213 tables 13-1 .. 13.10)

                 * NOTE 2:

                 * As long as there is no sub-carrier spacing of 60kHz (numerology=2) for the SS/PBCH block acc. to TS 38.211 Table 4.2-1 there is no extended cyclic prefix either

                 * (even though Table 4.2-1 is mainly for BWP there is no indication for any extended cyclic prefix for SS/PBCH block)
                 * => there is no need to specify the cyclic prefix for SS/PBCH block configuration (normal cyclic prefix is assumed for all cases) */

    integer                             SubcarrierOffset      optional,
                /* k_SSB as defined in TS 38.211 clause 7.4.3.1;

                   needs to be consistent with absoluteFrequencySSB and absoluteFrequencyPointA as provided by FrequencyInfoDL to the UE and the SS */

    NR_SSB_Periodicity_Type             Periodicity           optional,
                /* in multiples of half frames (5ms) */

    NR_SSB_BurstConfig_Type        BurstConfig      optional, 
                /* to specify the SS/PBCH block candidates which are eventually used for transmission of SS/PBCH blocks in a half frame
*/

    NR_SSB_EPREs_Type                   RelativeTxPower       optional
                /* transmit power for PBCH and SS/PBCH signals

                 * NOTE:

                 * Parameter SS-PBCHBlockPower is provided to the UE in SIB1.ss-PBCH-BlockPower, ServingCellConfigCommon.ss-PBCH-BlockPower) as referenceSignalPower;

                 * The UE uses referenceSignalPower to determine the transmission power of the PRACH (TS 38.213 clause 7.4)

                 * => For signalling tests there seems to be no need to provide this parameter to the SS

                 * (nevertheless the value provided to the UE shall not conflict with the power settings for the SSB at the SS) */

  };


5
Examples
Example: SCS=15kHz, 1 SSB (SSB index 1)
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	PDSCH:

DCCH/DTCH transmission

(e.g. 12 RBs)
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	PDSCH:

SIB1

(e.g. 7 RBs)
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	SSB #1
	
	
	
	


Power levels

	Cell power
	max. reference power - attenuation
	NR_InitialCellPower_Type, NR_CellAttenuationConfig_Type

	SSB #1
	Cell power as reference power
	implicit (power ratio of cell power and SSB reference power is 0dB)

	
	EPRE for PBCH (relative to reference power)
	NR_SSB_EPREs_Type

	
	EPRE for PSS (relative to reference power)
	

	
	EPRE for SSS (relative to reference power)
	

	
	EPRE for DMRS (relative to reference power)
	

	PDCCH
	Cell power as reference power
	implicit (power ratio of cell power and PDCCH reference power is 0dB)

	
	EPRE for PDCCH (relative to reference power)
	NR_PDCCH_EPREs_Type

	
	EPRE for DMRS (relative to PDCCH EPRE)
	

	PDSCH
	Cell power as reference power
	implicit (power ratio of cell power and PDSCH reference power is 0dB)

	
	EPRE for PDSCH (relative to reference power)
	NR_PDSCH_EPREs_Type

	
	EPRE for DMRS (relative to PDSCH EPRE)
	

	
	EPRE for PTRS (relative to PDSCH EPRE)
	


Example: SCS=15kHz, 2 SSBs (SSB index 0 and 1)
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	PDSCH:

DCCH/DTCH transmission

(e.g. 12 RBs)
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	PDSCH:

SIB1

(e.g. 7 RBs)
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	SSB #0
	
	SSB #1
	
	
	
	


Power levels

	Cell power
	max. reference power - attenuation
	NR_InitialCellPower_Type, NR_CellAttenuationConfig_Type

	SSB #1
	Cell power as reference power
	Power ratio of reference cell power and SSB reference power to be defined

	
	EPRE for PBCH (relative to SSB #1 reference power)
	NR_SSB_EPREs_Type

	
	EPRE for PSS (relative to SSB #1 reference power)
	

	
	EPRE for SSS (relative to SSB #1 reference power)
	

	
	EPRE for DMRS (relative to SSB #1 reference power)
	

	SSB #0
	Cell power as reference power
	Power ratio of reference cell power and SSB reference power to be defined

	
	EPRE for PBCH (relative to SSB #0 reference power)
	NR_SSB_EPREs_Type

	
	EPRE for PSS (relative to SSB #0 reference power)
	

	
	EPRE for SSS (relative to SSB #0 reference power)
	

	
	EPRE for DMRS (relative to SSB #0 reference power)
	

	PDCCH
	Cell power as reference power
	implicit (power ratio of cell power and PDCCH reference power is 0dB)

(can be kept as it is)

	
	EPRE for PDCCH (relative to reference power)
	NR_PDCCH_EPREs_Type

	
	EPRE for DMRS (relative to PDCCH EPRE)
	

	PDSCH
	Cell power as reference power
	implicit (power ratio of cell power and PDSCH reference power is 0dB) 

(can be kept as it is)

	
	EPRE for PDSCH (relative to reference power)
	NR_PDSCH_EPREs_Type

	
	EPRE for DMRS (relative to PDSCH EPRE)
	

	
	EPRE for PTRS (relative to PDSCH EPRE)
	


