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1. Introduction

This document describes some issues related to a having a RACH configuration per BWP.

2. Discussion

During the email discussion [101bis#41] on SSB and Cell relationship one of the questions was on what SSB can be used for RACH configuration.
In past meetings it was agreed that there can be a RACH configuration per BWP. However, with the current ASN.1 structure, a UE only considers the SSB in FrequencyInfoDL in ServingCellConfigCommon, if present, for all the possible tasks (apart from RRM measurements, since the UE can be configured to measure any SSBs). This means that, for SSB-based random access, any RACH configuration would refer to the SSB in ServingCellConfigCommon, i.e. the SSB associated to the serving cell, regardless of the BWP.
This triggers the question on whether it's is possible to have a RACH configuration in an UL BWP corresponding to a DL BWP that does not contain the SSB associated to the serving cell.
In our understanding, under the assumption that the SSB associated to an active DL BWP has the same characteristics (e.g. periodicity, bitmap, SCS) of the SSB associated to the serving cell, then in principle it would be possible to rely on measurements on the SSB associated to the serving cell (i.e. to derive the best beam(s) and then decide the corresponding RO) to perform SSB-based random access in a corresponding active UL BWP, even if the SSB associated to the serving cell is located outside of the active DL BWP. 
The question is whether it is actually possible to perform measurements for SSB selection on the SSB associated to the serving cell, if this is located outside of the active DL BWP.

At RAN2#101bis it was agreed that SSB based BM, BFD and RLM can only be configured for BWPs which overlap with the SSB associated to the serving cells, because a UE is not expected to perform SSB based BM, BFD and RLM outside of the active DL BWP. However, it was reconfirmed that RRM measurements can be performed outside the active DL BWP.

The SSB selection in the RA procedure seems quite similar to "SSB based BM", from which it could be derived that an SSB based RA procedure can only be configured on an UL BWP corresponding to a DL BWP overlapping with the SSB associated to the serving cell. But if the measurement for SSB selection in the RA procedures is considered as an RRM measurement (which can be performed also when the active DL BWP is not overlapping with the SSB associated to the serving cell) then an SSB based RA procedure can also be configured on an UL BWP corresponding to a DL BWP not overlapping with the SSB associated to the serving cell. One possible concern with this is that the measurement period for RRM measurement (up to hundreds of ms) may be too long for RA.
It is then suggested to clarify how the measurement for SSB selection should be interpreted (i.e. BM-like or RRM-like) and decide on one of the following alternative proposals:
Proposal 1a: The NW should not configure SSB-based RA (and then RACH-ConfigCommon) on UL BWPs corresponding to DL BWPs not overlapping with the SSB associated to the serving cell.
Or, alternatively:
Proposal 1b: The NW should not configure SSB-based RA (and then RACH-ConfigCommon) on UL BWPs corresponding to DL BWPs characterized by SSBs with different characteristics (e.g. periodicity, bitmap, SCS) than the SSB associated to the serving cell.
One of the reasons for having a BWP-specific RACH configuration is to allow random access on the first active BWP (as also discussed in email discussion [101bis#40] on RRC triggered BWP activation). 

If Proposal 1a is agreed, this also means that if RACH-ConfigCommon is configured on the first active BWP, the first active BWP should overlap with the initial BWP.
Observation 1: if RACH-ConfigCommon is configured on the first active BWP, the first active BWP should overlap with the initial BWP.

However, considering that it has been recently agreed that separate resources for CFRA can be configured, we think that in any case there is actually no need to mandate CBRA resources on the first active BWP: in case no suitable CSI-RS can be identified for CFRA, the UE can always fallback to initial BWP to initiate the CBRA procedure.
Observation 2: There is no need to mandate RACH-ConfigCommon on the first active BWP: in case no suitable CSI-RS can be identified for CFRA, the UE can always fallback to initial BWP to initiate the CBRA procedure.
Besides the need to measure the SSB associated to the serving cell, another concern is on RAR reception. 

From the current definition of PDCCH-ConfigCommon, there are up to two common control resource sets in each DL BWP, and only CORESETs with ControlResourceSetId = 0 or 1 are allowed, where the CORESET#1 may be configured and used for RAR.
	commonControlResourcesSets
A list of common control resource sets. Only CORESETs with ControlResourceSetId = 0 or 1 are allowed. The CORESET#0 corresponds to the CORESET configured in MIB (see pdcch-ConfigSIB1) and is used to provide that information to the UE by dedicated signalling during handover and (P)SCell addition. The CORESET#1 may be configured and used for RAR (see ra-SearchSpace).


This seems to imply that, whatever the BWP, RAR will use either CORESET#0 or, if configured, CORESET#1, which are unique for all the BWPs. If this the case, there is no reason to allow the configuration of a RACH-ConfigCommon on UL BWPs corresponding to DL BWPs not overlapping with the SSB associated to the serving cell (because the UE would not be able to receive the RAR).
But we wonder whether this was the real intention or if at least of one the common CORESETs in PDCCH-ConfigCommon should be truly BWP-specific. We then suggest the following:
Proposal 2: In PDCCH-ConfigCommon, besides CORESET#0, the other common CORESET may have a ControlResourceSetId different from 1 (i.e. it can be BWP-specific).

A final consideration is that, even if RACH-ConfigDedicated is defined per cell in ASN1, it should be linked to one BWP and actually to the first active BWP.
Proposal 3: RACH-ConfigDedicated should be linked to the first active BWP.

3. Discussion

We have the following proposals and observations:

Proposal 1a: The NW should not configure SSB-based RA (and then RACH-ConfigCommon) on UL BWPs corresponding to DL BWPs not overlapping with the SSB associated to the serving cell.
Or, alternatively:
Proposal 1b: The NW should not configure SSB-based RA (and then RACH-ConfigCommon) on UL BWPs corresponding to DL BWPs characterized by SSBs with different characteristics (e.g. periodicity, bitmap, SCS) than the SSB associated to the serving cell.
Observation 1: if RACH-ConfigCommon is configured on the first active BWP, the first active BWP should overlap with the initial BWP.

Observation 2: There is no need to mandate RACH-ConfigCommon on the first active BWP: in case no suitable CSI-RS can be identified for CFRA, the UE can always fallback to initial BWP to initiate the CBRA procedure.
Proposal 2: In PDCCH-ConfigCommon, besides CORESET#0, the other common CORESET may have a ControlResourceSetId different from 1 (i.e. it can be BWP-specific).
Proposal 3: RACH-ConfigDedicated should be linked to the first active BWP.
For Proposals 2 and 3 a TP for TS38.331 is provided in the Annex.

Annex - TP for TS38.331
–
PDCCH-ConfigCommon
The IE PDCCH-ConfigCommon is used to configure cell specific PDCCH parameters provided in SIB as well as during handover and PSCell/SCell addition.

PDCCH-ConfigCommon information element

-- ASN1START

-- TAG-PDCCH-CONFIGCOMMON-START

PDCCH-ConfigCommon ::=



SEQUENCE {


commonControlResourcesSets


SEQUENCE (SIZE(1..2)) OF ControlResourceSet






OPTIONAL, 
-- Need R


commonSearchSpaces




SEQUENCE (SIZE(1..4)) OF SearchSpace







OPTIONAL,
-- Need R


searchSpaceSIB1





SearchSpaceId













OPTIONAL,
-- Need R


searchSpaceOtherSystemInformation
SearchSpaceId













OPTIONAL,
-- Need R


pagingSearchSpace




SearchSpaceId













OPTIONAL, 
-- Need R


ra-SearchSpace





SearchSpaceId













OPTIONAL, 
-- Need R


...

}

-- TAG-PDCCH-CONFIGCOMMON-STOP

-- ASN1STOP

	PDCCH-ConfigCommon field descriptions

	commonControlResourcesSets
A list of common control resource sets, of which one is the CORESETs with ControlResourceSetId = 0. The CORESET#0 corresponds to the CORESET configured in MIB (see pdcch-ConfigSIB1) and is used to provide that information to the UE by dedicated signalling during handover and (P)SCell addition. The other CORESET may be configured and used for RAR (see ra-SearchSpace).

	commonSearchSpaces
A list of additional common search spaces.

	pagingSearchSpace
ID of the Search space for paging. Corresponds to L1 parameter 'paging-SearchSpace' (see 38.213, section 10) If the field is absent, the monitoring occasions are derived as described in 38.213, section 10.1 and section 13.

	ra-SearchSpace
ID of the Search space for random access procedure. Corresponds to L1 parameter 'ra-SearchSpace' (see 38.214?, section FFS_Section) If the field is absent, the monitoring occasions are derived as described in 38.213, section 10.1 and section 13.

	searchSpaceOtherSystemInformation
ID of the Search space for other system information, i.e., SIB2 and beyond. Corresponds to L1 parameter 'osi-SearchSpace' (see 38.213, section 10) If the field is absent, the monitoring occasions are derived as described in 38.213, section 10.1 and section 13.

	searchSpaceSIB1
ID of the search space for SIB1 message.

Corresponds to L1 parameter 'rmsi-SearchSpace' (see 38.213, section 10)


–
RACH-ConfigDedicated

The IE RACH-ConfigDedicated is used to specify the dedicated random access parameters for contention free random access to a given target cell in the first active BWP.

RACH-ConfigDedicated information element

-- ASN1START

-- TAG-RACH-CONFIG-DEDICATED-START

-- FFS_Standlone: resources for msg1-based on-demand SI request

RACH-ConfigDedicated ::=

SEQUENCE {


cfra-Resources




CFRA-Resources, 


cfra-Occasions




SEQUENCE {



rach-ConfigCFRA




RACH-ConfigGeneric,



ssb-perRACH-Occasion


ENUMERATED {oneEighth, oneFourth, oneHalf, one, two, four, eight, sixteen}

OPTIONAL -- Cond SSB-CFRA


}







OPTIONAL,





--
Need S


...

}

CFRA-Resources ::= 



CHOICE {


ssb







SEQUENCE {



ssb-ResourceList



SEQUENCE (SIZE(1..maxRA-SSB-Resources)) OF CFRA-SSB-Resource,



ra-ssb-OccasionMaskIndex

INTEGER (0..15)


},


csirs






SEQUENCE {



csirs-ResourceList



SEQUENCE (SIZE(1..maxRA-CSIRS-Resources)) OF CFRA-CSIRS-Resource,



cfra-csirs-DedicatedRACH-Threshold
RSRP-Range


}

}

CFRA-SSB-Resource ::= 


SEQUENCE {


ssb







SSB-Index,


ra-PreambleIndex



INTEGER (0..63),


...

}

CFRA-CSIRS-Resource ::= 

SEQUENCE {


csi-RS






CSI-RS-Index,


ra-OccasionList




SEQUENCE (SIZE(1..maxRA-OccasionsPerCSIRS)) OF INTEGER (0..maxRA-Occasions-1),


ra-PreambleIndex



INTEGER (0..63),



...

}

-- TAG-RACH-CONFIG-DEDICATED-STOP

-- ASN1STOP

	CFRA-CSIRS-Resource field descriptions

	csi-RS
The ID of a CSI-RS resource defined in the measurement object associated with this serving cell in the first active BWP.

	ra-OccasionList
RA occasions that the UE shall use when performing CF-RA upon selecting the candidate beam identified by this CSI-RS.

	ra-PreambleIndex
The RA preamble index to use in the RA occasions associated with this CSI-RS.


	CFRA-Resources field descriptions

	ra-ssb-OccasionMaskIndex
Explicitly signalled PRACH Mask Index for RA Resource selection in TS 36.321. The mask is valid for all SSB resources signalled in ssb-ResourceList


	CFRA-SSB-Resource field descriptions

	ra-PreambleIndex
The preamble index that the UE shall use when performing CF-RA upon selecting the candidate beams identified by this SSB.

	Ssb
The ID of an SSB transmitted by this serving cell in the first active BWP.


	RACH-ConfigDedicated field descriptions

	cfra-Occasions
If the field is absent the UE uses the random access occasions for CBRA in the first active BWP.

	cfra-Resources
Resources for contention free random access to a given target cell in the first active BWP.

	rach-ConfigCFRA
Configuration of contention free random access occasions for CFRA

	ssb-perRACH-Occasion 

Number of SSBs per RACH occasion (L1 parameter 'SSB-per-rach-occasion')


	Conditional Presence
	Explanation

	SSB-CFRA
	The field is mandatory present if cfra-Resources is used to refer to SSB resources; otherwise it is not present.








