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1. Introduction
[bookmark: _GoBack]In this document, we discuss on further details of the configuration for initial active UL BWP and PRACH preamble based on the agreements in the last meeting and the email discussion. 

2. Initial active UL BWP 
2.1. Parameter and default value for Initial Active UL BWP configuration
During the email discussion [2], it was agreed to define Initial Active UL (IAU) BWP. Also, we discussed how to configure the IAU BWP. For IAU BWP configuration, we can consider two approaches (i.e. implicit configuration and explicit configuration) in order to reduce redundant indication. That is, we need to define detail parameters and default value for IAU BWP configuration. Bandwidth Part is composed by four components (i.e. bandwidth, location, subcarrier spacing and CP size). Since it was agreed that the numerology of the IAU BWP is the same as the numerology of Msg3 PUSCH configured in RMSI, we can consider a normal CP only. So, For the IAU BWP configuration, three components (i.e. bandwidth, location and subcarrier) are required. Also, for the default value of the IAU BWP, we can define as follow:
· The bandwidth of IAU BWP is the same as the initial active DL (IAD) BWP.
· For paired spectrum, the location of IAU BWP is the same as the reference location for UL carrier.
· The numerology of IAU BWP is the same as the IAD BWP.

Proposal 1:
· For initial active UL BWP configuration, three components (i.e. bandwidth, location and subcarrier) are required. Also, for the default value of the IAU BWP, followings are defined:
· The bandwidth of IAU BWP is the same as the initial active DL (IAD) BWP.
· For paired spectrum, the location of IAU BWP is the same as the reference location for UL carrier.
· The numerology of IAU BWP is the same as the IAD BWP.
	Parameter
Name
	Description
	Value Range
	Default Value

	Initial UL-BWP
	single BWP can be configured in DL
	BW contain { initial-UL-BWP-BW, initial-UL-BWP-loc, initial-UL-BWP-mu}
	NA

	Initial UL-BWP-BW
	The applicable bandwidth for the configured initial UL BWP
	
	Initial DL-BWP-BW

	Initial UL-BWP-loc
	Frequency location of the initial UL-BWP
	
	Reference location

	Initial UL-BWP-mu
	The subcarrier spacing of Initial UL BWP configuration is applied to at least PUCCH, PUSCH & corresponding DMRS. 
	0,1, 2, 3
	RMSI-scs



2.2. PRACH resource assignment
In the email discussion [2], it was agreed that the transmission of PUSCH for Msg.3 and the transmission of PUCCH for Msg.4 HARQ feedback are confined within the initial active UL BWP. Also, in this meeting, we need to discuss further whether all FDMed PRACH transmission occasions configured by RMSI are confined within the IAU BWP or not. 
The main motivation that FDMed RACH transmission occasion can be assigned out of the bandwidth of IAU BWP is to provide a possibility of PRACH capacity enhancement. On the other hand, the main motivation that all FDMed RACH transmission occasions are confined within the IAU BWP is to prevent UE RF retuning. But, if PRACH transmission occasion is assigned within UE minimum Tx BW, UE could transmit PRACH preamble without RF retuning. Even if PRACH transmission occasion is assigned out of UE minimum Tx BW, some UE with capability of wide bandwidth could transmit the PRACH preamble, which would provide a benefit of PRACH load distribution. In this reason, NR may allow at least the possibility that FDMed RACH transmission occasion can be assigned out of the bandwidth of IAU BWP.
Proposal 2: 
· NR allows at least the possibility that FDMed RACH transmission occasion can be assigned out of the bandwidth of IAU BWP.

3. PRACH Configuration 
3.1. PRACH resource allocation within a slot
On the preamble Format A0/A1/A2/A3 within a slot
In RAN1#90bis meeting [1], it was agreed that if format A/B is configured, the last PRACH resource within a RACH slot uses the format B and other PRACH resources within the RACH slot uses format A. In addition, we can consider the possibility to support only format A within a RACH slot. Format A has a benefit to provide wider coverage. Also, in at least FDD, RACH preamble could be mapped from the 1st OFDM symbol within a RACH slot, and at least one OFDM symbol among the last two OFDM symbol within a RACH slot could be used as guard OFDM symbol. Therefore, NR should support only format A within a RACH slot. Also, gNB can configure only format A PRACH preamble.
Proposal 3: 
· NR should support only format A within a RACH slot.
· eNB configures either format A/B, format A or format C.

Consecutive resource allocation 
For short sequence based PRACH preambles, there can be multiple of RACH resources within a slot. In this case the RACH resources can be consecutively or non-consecutively allocated. Non-consecutive allocation of RACH resources may have benefits in terms of flexibility and latency reduction but network should indicate which symbols are reserved for RACH and which are not. Considering resource efficiency and signalling overhead, we prefer the RACH resources are to be consecutive within a slot. While, a slot may not be fully occupied by the RACH resources, however in case multiple of RACH resources are reserved in the slot, they should be located in a consecutive manner. 
Proposal 4: 
· NR should support that short sequence based PRACH preamble is consecutively allocated within RACH slot.

3.2. Derivation of Effective RACH slots and RACH symbols
Derivation of effective RACH slots
Similar to the LTE, PRACH Config Index is defined to indicate slot patterns within a certain time interval on which RACH resources can be contained. Based on the agreements, the pattern given by the PRACH Config Index is repeated every RACH configuration Period which can be 10/20/40ms. Each state of PRACH Config Index has its own density and duration within the configuration period. Different with the LTE, NR could not mandate the UL only slot due to SSB transmission and dynamic TDD configuration. Even in PRACH configuration period, UE could not transmit PRACH preamble if SSB is transmitted at the time duration, or the time duration is configured as DL only. For TDD, UE should be able to derive the effective RACH slots combining information from the RACH configuration, the actual transmitted SSB and semi-static DL/UL assignment in the RMSI.
Observation:
· Due to SSB transmission and dynamic TDD configuration, it is hard to mandate the UL only slot for PRACH transmission.
· For TDD, UE should be able to derive the effective RACH slots combining information from the RACH configuration, the actual transmitted SSB and semi-static DL/UL assignment in the RMSI.

RAN1 defined the possible slot positions for SS block transmissions however the slots are not always reserved for SS block transmission. Slot patterns for RACH resources are highly dependent on the slot positions for SS block transmission. However, it seems hard to fix a single set of slot pattern for RACH resources satisfying all of the actually transmitted SS block patterns and different SS block transmission periods. Rather, the prime rule for the slot allocation is that the information on the actually transmitted SSB always has a priority to that of RACH resource configuration. And then, the information on the semi-static DL/UL assignment has a second priority. Based on the assumption, we suggest to define rules for slot allocation for RACH resources as follows:
· Even though a slot is indicated as a RACH resource by the PRACH configuration, the slot is not used for RACH resource, if the slot is used for the SSB transmission whose information (actually transmitted SSBs) is signaled in the RMSI, and if the slot is assigned for DL only slot or unknown whose information (semi-static DL/UL assignment) is signaled in the RMSI.
· If a slot is indicated as a RACH resource by the PRACH configuration and the slot is not used for the SSB transmission due to larger periodicity of SSBs, the slot is used for the RACH resources. Also, if a slot is indicated as a RACH resource by the PRACH configuration and the slot is assigned for UL only, the slot is used for the RACH resources.
In short, UE should be able to derive the effective RACH slots. And at the effective RACH slots, UE can transmit PRACH preamble for CBRA and/or CFRA. If the unknown slot and OFDM symbol defined by semi-static DL/UL assignment is configured as UL by UE-specific higher layer signalling, dynamic SFI or DCI, UE can transmit PRACH preamble for CFRA.
Proposal 5:
· The prime rule for the slot allocation is that the information on the actually transmitted SSB always has a priority to that of RACH resource configuration. And then, the information on the semi-static DL/UL assignment has a second priority. 
· Even though a slot is indicated as a RACH resource by the PRACH configuration, the slot is not used for RACH resource, if the slot is used for the SSB transmission whose information (actually transmitted SSBs) is signaled in the RMSI, and if the slot is assigned for DL only slot or unknown whose information (semi-static DL/UL assignment) is signaled in the RMSI. 
· If a slot is indicated as a RACH resource by the PRACH configuration and the slot is not used for the SSB transmission due to larger periodicity of SSBs, the slot is used for the RACH resources. Also, if a slot is indicated as a RACH resource by the PRACH configuration and the slot is assigned for UL only, the slot is used for the RACH resources.
· In the effective RACH slots, UE can transmit PRACH preamble for CBRA and/or CFRA.

Derivation of effective RACH symbols
Having the effective RACH slots, UE should be able to derive effective RACH symbols based on the signalled PRACH preamble format and the starting symbol index of a RACH slot, which are cell specific. 
At first, we need to decide whether or not to use slots partially occupied by SSB(s), where enough number of symbols are available for RACH occasions. In this case, the RACH resources within a slot may not be consecutively allocated. So, when front part of the effective RACH slot is occupied by SSB(s) and RACH resource can be consecutively allocated within remaining part of the slot, PRACH transmission could be allowed.
In addition, semi-static DL/UL assignment should also be considered when UE derives the effective RACH symbols, i.e. symbols indicated as UL by the information of semi-static DL/UL assignment in RMSI can be the effective RACH symbols. Here, the effective RACH symbols should meet the required number of consecutive symbols defined by the PRACH preamble format. One set of effective RACH symbols can be said to be one RACH occasion.
Proposal 6:
· When front part of the effective slot is occupied by SSB(s) and RACH resource can be consecutively allocated within remaining part of the slot, PRACH transmission is allowed.
· Symbols indicated as UL by the information of semi-static DL/UL assignment in RMSI can be the effective RACH symbols. One set of effective RACH symbols can be said to be one RACH occasion.

4. Conclusion
In this document, we discuss on further details of the configuration for initial active UL BWP and PRACH preamble. From the discussion, we proposal as follows:
Initial active UL BWP
Proposal 1:
· For initial active UL BWP configuration, three components (i.e. bandwidth, location and subcarrier) are required. Also, for the default value of the IAU BWP, followings are defined:
· The bandwidth of IAU BWP is the same as the initial active DL (IAD) BWP.
· For paired spectrum, the location of IAU BWP is the same as the reference location for UL carrier.
· The numerology of IAU BWP is the same as the IAD BWP.
	Parameter
Name
	Description
	Value Range
	Default Value

	Initial UL-BWP
	single BWP can be configured in DL
	BW contain { initial-UL-BWP-BW, initial-UL-BWP-loc, initial-UL-BWP-mu}
	NA

	Initial UL-BWP-BW
	The applicable bandwidth for the configured initial UL BWP
	
	Initial DL-BWP-BW

	Initial UL-BWP-loc
	Frequency location of the initial UL-BWP
	
	Reference location

	Initial UL-BWP-mu
	The subcarrier spacing of Initial UL BWP configuration is applied to at least PUCCH, PUSCH & corresponding DMRS. 
	0,1, 2, 3
	RMSI-scs


Proposal 2: 
· NR allows at least the possibility that FDMed RACH transmission occasion can be assigned out of the bandwidth of IAU BWP.

PRACH resource allocation within a slot
Proposal 3: 
· NR should support only format A within a RACH slot.
· eNB configures either format A/B, format A or format C.
Proposal 4: 
· NR should support that short sequence based PRACH preamble is consecutively allocated within RACH slot.

Derivation of Effective RACH slots and RACH symbols
Observation:
· Due to SSB transmission and dynamic TDD configuration, it is hard to mandate the UL only slot for PRACH transmission.
· For TDD, UE should be able to derive the effective RACH slots combining information from the RACH configuration, the actual transmitted SSB and semi-static DL/UL assignment in the RMSI.
Proposal 5:
· The prime rule for the slot allocation is that the information on the actually transmitted SSB always has a priority to that of RACH resource configuration. And then, the information on the semi-static DL/UL assignment has a second priority. 
· Even though a slot is indicated as a RACH resource by the PRACH configuration, the slot is not used for RACH resource, if the slot is used for the SSB transmission whose information (actually transmitted SSBs) is signaled in the RMSI, and if the slot is assigned for DL only slot or unknown whose information (semi-static DL/UL assignment) is signaled in the RMSI. 
· If a slot is indicated as a RACH resource by the PRACH configuration and the slot is not used for the SSB transmission due to larger periodicity of SSBs, the slot is used for the RACH resources. Also, if a slot is indicated as a RACH resource by the PRACH configuration and the slot is assigned for UL only, the slot is used for the RACH resources.
· In the effective RACH slots, UE can transmit PRACH preamble for CBRA and/or CFRA.
Proposal 6:
· When front part of the effective slot is occupied by SSB(s) and RACH resource can be consecutively allocated within remaining part of the slot, PRACH transmission is allowed.
· Symbols indicated as UL by the information of semi-static DL/UL assignment in RMSI can be the effective RACH symbols. One set of effective RACH symbols can be said to be one RACH occasion.
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Appendix 1. Previous agreement
Agreements: (RAN1 #90bis, 2017.10) [1]
Agreements and working assumption for PRACH preamble format made during RAN1 NRAH#3 meeting [1] are as follows.
	· NR defines the pattern of the slots that contain PRACH resource(s) in to a larger time interval
· FFS: time interval e.g 5/10/20ms
· FFS pattern
· FFS numerology of the slot e.g SS block, UL/DL, Msg1 or PUSCH
· FFS: Within each slot 
· Alt1: RACH resources within a slot are consecutive
· Alt2:RACH resources within a slot are not consecutive, e.g to handle the case of CORESET monitoring , in the 2/4/7 symbols
Agreements:
· NR-RACH configurations can be specified using a table similar to LTE, this table is index by the PRACH Config Index
· Frequency multiplexed PRACH transmission occasions use the same PRACH Config Index 
· NR strives to minimize the number of bits needed for the RACH configuration 
· Use 8-bits as the starting point
· FFS: If SCS and formats are part of the table
Agreements:
· The slot duration for PRACH resource mapping for short preamble formats (i.e., L=139) is based on the RACH Msg1 numerology, i.e. SCS. 
· The slot duration for PRACH resource mapping for long preamble formats (i.e., L=839) is based on 15kHz SCS 
Agreements:
· The pattern given by the PRACH Config Index repeats every RACH Configuration Period 
· The density and duration within each configuration period are FFS
· Including the possibility of in every slot
· RACH Configuration Period: 
· (working assumption) 10/20/40ms
· FFS 80ms/160ms
· FFS if the same values will be used for above and below 6GHz
· FFS the details in terms of how the pattern and configuration period are specified (e.g., via a table, via a formula, etc.)

Agreements:
· One PRACH format is configured for a cell
· FFS the impact BWP/SUL
· For PRACH formats based on short sequence length
· Format A and format B is considered as a package for the PRACH configuration, configures either format A/B or format C 
· If format A/B is configured, the last PRACH resource within a RACH slot uses the format B and other PRACH resources within the RACH slot uses format A 
· At least support only format B4 within a RACH slot, in the case of a single PRACH occasion within a RACH slot
· FFS Support a PRACH format taken from A0/A1/A2/A3 within a RACH slot 
Agreements:
· NR at least supports RACH configuration that have the same starting symbol in all RACH slots
· Values of starting symbol: 0, 2
· FFS other values
Agreements:
· For FDD, RACH resources can be mapped onto UL slots irrespective of the time locations of SS/PBCH block
Agreements:
· For TDD, RACH configurations maps RACH resources onto slots irrespective of the time locations of actually transmitted SS/PBCH block
· In the case that an actually transmitted SS/PBCH block overlap with a RACH resource within a RACH configuration period, define rules for which RACH resources that are still valid
· FFS: the rules (no RRC signalling involved in defining the rules)
· Also consider the DL/UL switching points
· Also consider potential impact due to semi-static DL/UL configuration and/or dynamic SFI
· Note: RAN1 strives to minimize the impact of the time location of the SS/PBCH block to the RACH configuration table design
Agreements:
· RACH PRB allocation is the PRBs allocated to RACH within a RACH slot
· NR supports the following numbers of subcarriers as guard band:
· Note: Generation of any additional guard band is up to gNB implementation
	PRACH sequence
length (L)
	PRACH SCS (kHz)
	UL SCS (kHz)
	RACH PRB allocation size
	Number of 
subcarriers as guard band

	839
	1.25
	15
	6 
	25

	839
	1.25
	30
	3 
	25

	839
	1.25
	60
	2
	313

	839
	5
	{15,30,60}
	24,12,6
	25

	139
	15
	{15,30}
	12, 6
	5

	139
	15
	60
	3
	5

	139
	30
	{15,30,60}
	24,12,6
	5

	139
	60
	{60,120}
	12,6
	5

	139
	120
	{60, 120}
	24,12
	5






Agreements: (RAN1 #90bis Email discussion, 2017.10) [2]
Update after email approval:
Agreements:
· The numerology of the initial active UL BWP is the same as the numerology of Msg3 PUSCH configured in RMSI. 
· For paired spectrum, the frequency position of the initial active UL BWP can be configured in RMSI. 
· FFS how to indicate the frequency position 
· For unpaired spectrum, initial active DL and initial active UL BWP share the same center frequency.
· For SUL, the frequency position of the initial active UL BWP can be configured in RMSI.
· The bandwidth of the initial active UL BWP can be configured in RMSI.

Agreements:
· UE minimum Tx bandwidth is defined as the largest bandwidth that all UEs must support regardless of UE capability. 
· Note: The UE minimum Tx bandwidth will be finally determined by RAN4. 
· Bandwidth of the initial active UL BWP is equal to or narrower than UE minimum Tx bandwidth.

Agreements:
· At least a single initial active UL BWP configured per cell-defining SSB is supported from UE’s perspective. 
· When SUL is configured, an additional initial active UL BWP for SUL can be independently configured.

Agreements:
· FFS whether all FDMed PRACH transmission occasions configured by RMSI are confined within the initial active UL BWP or not.
· The transmission of PUSCH for Msg.3 and the transmission of PUCCH for Msg.4 HARQ feedback are confined within the initial active UL BWP.


