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Introduction
In RAN2#101-bis meeting, the issue of BWP linkage in support of CBRA was discussed and resulted in the following agreements:
RAN2 understands that the purpose of the linking is that the network transmits a RAR on the DL BWP linked with UL BWP where the UE transmits the preamble
=> 	RAN2 assumes that if UL BWP is used for the UL/DL linking for CB RACH, the UL BWP start position need to be the same for all UEs that can use this RACH resource
We confirm to use 1-to-1 BWP linking for RACH
After some further offline discussion, a CR was agreed as follows:
R2-1805417	Correction to switching of bandwidth part and random access	Ericsson (Rapporteur)	CR	Rel-15	38.321	15.1.0	0067	-	F	NR_newRAT-Core
After offline
· 1) Nokia point out that a change is missing, “initial” should be “active” in the line after the change.
· 2) CATT point out that an impact analysis is needed as well.. 
With the two changes above the contents is agreed in principle (change to be provided next meeting) 
With the above change, the new text defining UE’s behaviour regarding BWP switching upon Random Access procedure initiation should be:
	Upon initiation of the Random Access procedure, the MAC entity shall:
1>	if PRACH occasions are configured for the active UL BWP:
2>	perform the Random Access procedure on the active DL BWP and UL BWP.
1>	else (i.e. PRACH occasions are not configured for the active UL BWP):
2>	switch to initial DL BWP and UL BWP;
1> else:
2> if the active DL BWP does not have the same bwp-Id as the active UL BWP:
3> switch the active DL BWP to the DL BWP with the same bwp-Id as the active UL BWP;
12>	perform the Random Access procedure on the initial active DL BWP and UL BWP.


Although the initial intention of this BWP linkage and associated UE-autonomous BWP switching was to address the issue that NW does not know which UE initiates a CBRA in a given UL BWP and, as a result, does not know the UE’s active DL BWP where to send the RAR, the above text does not distinguish whether the UE initiates a CFRA or a CBRA.
In this contribution we check if CFRA should be treated differently from CBRA in the above and propose a corresponding fix to the above text for the CFRA-BFR.
Discussion
We discuss below the three CFRA cases:
· PDCCH order;
· Reconfiguration with sync;
· BFR. 
1.1. [bookmark: _Ref510173852]PDCCH order
In RAN1#92bis, the following agreements were made on PDCCH order:
	R1-1805701
Agreements:
· PDCCH order for RACH procedure includes the following fields:
· Random Access Preamble index – 6 bits. Indicating which Random access preamble to use in case of contention-free random access procedure, or the value 000000 in case of contention-based random access procedure
· For CFRA only:
· FFS BWP index. Indicating which BWP to transmit the Random access preamble on
· SUL indicator – 1 bit. Indicating whether to transmit the Random access preamble on SUL or normal uplink carrier
· SSB index - 6 bits are used to indicate an SSB index, which, in turn, identifies a group of RACH occasions
· RACH occasion index - 3 bits are used to indicate the relative RACH occasion index that corresponds to the indicated SSB index identified group of RACH occasions



As can be observed, the PDCCH order, when providing CFRA resource, only includes information on the preamble index, SUL index, SSB index, ROs and FFS UL BWP index. On the DL side, only the SSB index is provided, which identifies an SS-Block within an SS-Burst, and so is BWP-agnostic. Thus the PDCCH order does not indicate (neither implicitly nor explicitly) a specific DL BWP.
Regarding the UL BWP, if RAN1 finally decides not to indicate an UL BWP in the PDCCH order or if the field is made optional, the “default” active UL BWP will likely be the initial BWP and so will be the “default” active DL BWP. No contradiction is spotted here with the above CR text. But even if RAN1 agree that the PDCCH order can indicate a specific UL BWP, since no explicit information is given on the DL BWP the RAR should be monitored on, the same BWP linkage as for the CBRA should be used to derive the active DL BWP, and the above CR text also applies. 

Observation 1: The latest agreed CR defining UE’s behaviour regarding BWP switching upon Random Access procedure initiation applies equally to CBRA and CFRA initiated by a PDCCH order.
1.2. Reconfiguration with sync
The reconfiguration with sync is triggered by the reception of an RRC message containing the I.E. CellGroupConfig containing the I.E. spCellConfig with reconfigurationWithSync. The BWP where to perform Random Access upon reconfiguration with sync is specified in the RRC specification [1] as follows:

	[bookmark: _Toc510018481]5.3.5.5.2	Reconfiguration with sync
The UE shall perform the following actions to execute a reconfiguration with sync.
[bookmark: _Hlk504049584]1>	stop timer T310 for the corresponding SpCell, if running;
1> start timer T304 for the corresponding SpCell with the timer value set to t304, as included in the reconfigurationWithSync;
…
1>	configure lower layers in accordance with the received spCellConfigCommon;
1>	consider the initial bandwidth part to be the active bandwidth part where random access is performed;
1>	configure lower layers in accordance with any additional fields, not covered in the previous, if included in the received reconfigurationWithSync.



The CF resources to be used for Random Access are configured in reconfigurationWithSync->RACH-ConfigDedicated, see below Figure 1, derived from [1]. However, in its current state, RACH-ConfigDedicated does not provide any information on the BWP where to perform RACH since it only indicates preamble indexes. On the contrary reconfigurationWithSync -> spCellConfigCommon (of type ServingCellConfigCommon) explicitly defines the initial DL and UL BWPs (Figure 1). The HO command design is not closed yet though since the target BWP signaled in a HO command was further discussed in RAN2#101-bis meeting, where it was agreed that the UE should not be limited to the initial BWP for performing RACH and an email discussion was scheduled to finalize the resulting TP:

R2-1806441	Offline discussion #19 [RRC-triggered BWP activation and L1 parameters related issues]	Samsung	discussion	Rel-15	NR_newRAT-Core
=>	At P/SCell addition and at HO it shall be possible that the UE immediately uses a BWP as configured by the network and not be limited to initially using the Initial BWP as in system information (which may be limited in bandwidth).

[101bis#xx][NR] RRC triggered BWP activation (Samsung)
	To ensure common understanding, and address how the RRC triggered BWP activation his is specified by the procedure text and whether there needs to be any change to the signalling.
	Intended outcome: TP
	Deadline:  Thursday 2018-05-10 


[bookmark: _Ref513111742]Figure 1: RRC configuration of a reconfiguration with sync
However, a reconfiguration with sync can be considered as operating on a serving cell “from scratch”, where the UE does not need to switch from any prior active BWP. As a result, it is our understanding that if an additional UL (non-initial) BWP is configured in the HO command, a “paired” DL BWP should be provided as well for monitoring the RAR, with the same BWP index as the UL BWP. And these BWPs will be the active BWPs at Random Access initiation. Therefore, irrespective of whether the HO command requests the UE to perform the CFRA on the initial BWP or another BWP, both UL and DL active BWPs are expected to have the same index. Hence there is no contradiction with the above CR text defining UE’s behavior regarding BWP switching upon Random Access procedure initiation.

Observation 2: The latest agreed CR defining UE’s behaviour regarding BWP switching upon Random Access procedure initiation applies equally to CBRA and CFRA initiated by a reconfiguration with sync.
1.3. Beam failure recovery
One key difference between BFR and other above CFRA procedures is that it operates on a UE with on-going active UL/DL transmissions on the serving cell where is initiated the CFRA. This means the UE already operates on active UL and DL BWPs which, in paired spectrum, may not be paired (may have different BWP indexes). Figure 2 illustrates this scenario where a Connected State UE receives and performs beam failure detection (BFD) on active DL BWP#3 and transmits and potentially initiates a BFR procedure on active UL BWP#2.



[bookmark: _Ref513126553]Figure 2: Scenario of Connected State UE operating on active UL/DL BWPs with different indexes.
It is obvious that the NW knows the active BWPs of the UE and since CFRA BFR allows identifying both the preferred DL beam and the requesting UE, there is no ambiguity for the network on which DL BWP it should send the BFR RAR in. This BFR-specific aspect is also taken care of by the BFR RRC configuration since, as shown below, the BeamFailureRecoveryConfig I.E. which is configured in the UL active BWP (in UplinkBWP-Dedicated) explicitly defines both the CFRA resources in the active UL BWP and the associated search space and CORESET where to monitor the gNB response. Since a CORESET identifies a DL BWP, it is clear that the BeamFailureRecoveryConfig I.E. can configure a DL BWP for running the BFR procedure with a different BWP index than the active UL BWP. And again this makes sense since there is no point in requesting the UE with on-going DL activity to switch its DL BWP for the only purpose of monitoring the gNB response to BFR.

BeamFailureRecoveryConfig information element
-- ASN1START
-- TAG-BEAM-FAILURE-RECOVERY-CONFIG-START

BeamFailureRecoveryConfig ::= 		SEQUENCE {
	rootSequenceIndex-BFR				INTEGER (0..137)					OPTIONAL,	-- Need M
	rach-ConfigBFR					RACH-ConfigGeneric					OPTIONAL,	-- Need M
	candidateBeamThreshold				RSRP-Range						OPTIONAL,	-- Need M
	candidateBeamRSList			SEQUENCE (…) OF PRACH-ResourceDedicatedBFR		OPTIONAL,	-- Need M
	ra-ssb-OccasionMaskIndex			INTEGER (0..15)					OPTIONAL, 	-- Need M
	recoveryControlResourceSetId		ControlResourceSetId				OPTIONAL	,	-- Need S
	recoverySearchSpaceId				SearchSpaceId						OPTIONAL,	-- Need S
	...
}

Observation 3: There is no point in requesting a UE with on-going DL activity to switch its DL BWP for the only purpose of monitoring the gNB response to BFR.

Observation 4: BeamFailureRecoveryConfig I.E. can configure a DL BWP for running the BFR procedure with a different BWP index than the active UL BWP.

From the above analysis and observations, it is clear that the above latest agreed CR imposing that UE always operates the Random Access procedure on UL/DL BWP with same index does not apply to a Random Access procedure triggered by the beam failure recovery procedure.

Proposal:  A CFRA procedure triggered by the beam failure recovery procedure shall not be mandated to run on UL/DL BWPs with same index.
Conclusion
This contribution assesses the validity of the latest agreed CR defining UE’s behavior regarding BWP switching upon Random Access procedure initiation with respect to CFRA procedures. It is concluded that if the CR can also apply to Random Access procedures triggered by PDCCH order or reconfiguration with sync, it brings significant limitations to the BFR procedure and contradicts the current BFR RRC configuration. The resulting observations and proposal are as follows. We also provide a corresponding MAC CR in [2].
Observation 1: The latest agreed CR defining UE’s behaviour regarding BWP switching upon Random Access procedure initiation applies equally to CBRA and CFRA initiated by a PDCCH order.
Observation 2: The latest agreed CR defining UE’s behaviour regarding BWP switching upon Random Access procedure initiation applies equally to CBRA and CFRA initiated by a reconfiguration with sync.
Observation 3: There is no point in requesting a UE with on-going DL activity to switch its DL BWP for the only purpose of monitoring the gNB response to BFR.
Observation 4: BeamFailureRecoveryConfig I.E. can configure a DL BWP for running the BFR procedure with a different BWP index than the active UL BWP.
[bookmark: _GoBack]Proposal:  A CFRA procedure triggered by the beam failure recovery procedure shall not be mandated to run on UL/DL BWPs with same index.
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CFRA-specific configuration

ServingCellConfigCommon

physCellId PhysCellId OPTIONAL, --Cond HOAndServCellAdd,

frequencyInfoDL FrequencyInfoDL OPTIONAL, --Cond InterFreqHOAndServCellAdd

initialDownlinkBWP BWP-DownlinkCommon OPTIONAL,--Cond ServCellAdd

uplinkConfigCommon UplinkConfigCommon OPTIONAL, --Cond ServCellAdd-UL 

supplementaryUplinkConfigUplinkConfigCommon OPTIONAL, --Cond ServCellAdd-SUL

…

UplinkConfigCommon ::= SEQUENCE{

frequencyInfoUL FrequencyInfoUL OPTIONAL, --Cond InterFreqHOAndServCellAdd

initialUplinkBWP BWP-UplinkCommon OPTIONAL--Cond ServCellAdd

}

RACH-ConfigDedicated

cfra-Resources CFRA-Resources

CFRA-Resources

CHOICE{

ssb SEQUENCE{

ssb-ResourceList SEQUENCE(SIZE(1..maxRA-SSB-Resources))OFCFRA-SSB-Resource,

ra-ssb-OccasionMaskIndex INTEGER(0..15)

},

csirsSEQUENCE{

csirs-ResourceList SEQUENCE(SIZE(1..maxRA-CSIRS-Resources))OFCFRA-CSIRS-Resource,

cfra-csirs-DedicatedRACH-Threshold RSRP-Range

}

}

CFRA-SSB-Resource

ssb SSB-Index,

ra-PreambleIndex INTEGER(0..63),

CFRA-CSIRS-Resource

csi-RS CSI-RS-ResourceId-RRM,

ra-OccasionList SEQUENCE(1..maxRA-OccasionsPerCSIRS)OFINTEGER(0..maxRA-Occasions-1),

ra-PreambleIndex INTEGER(0..63),

SpCellConfig

--Serving cell ID of a PSCell (the PCell of the Master Cell Group uses ID=0)

servCellIndex ServCellIndex OPTIONAL,--Cond SCG

--Parameters for the synchronous reconfiguration to the target SpCell:

ReconfigurationWithSync ReconfigurationWithSync OPTIONAL,--Cond ReconfWithSync

…

CellGroupConfig

cellGroupId CellGroupId,

...

--Serving Cell specific parameters (PCell SpCell and SCells)

spCellConfig SpCellConfig OPTIONAL, --Need M

...

ReconfigurationWithSync

spCellConfigCommon ServingCellConfigCommon, OPTIONAL,--Need M

...

rach-ConfigDedicated CHOICE {

uplink RACH-ConfigDedicated,

supplementaryUplink RACH-ConfigDedicated

} OPTIONAL,--Need N
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CFRA-specific configuration


ServingCellConfigCommon


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
…
UplinkConfigCommon ::=	SEQUENCE {
	frequencyInfoUL		FrequencyInfoUL			OPTIONAL, -- Cond InterFreqHOAndServCellAdd
	initialUplinkBWP		BWP-UplinkCommon		OPTIONAL	-- Cond ServCellAdd
}


RACH-ConfigDedicated


cfra-Resources				CFRA-Resources 


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


ssb				SSB-Index,
ra-PreambleIndex	INTEGER (0..63),


CFRA-CSIRS-Resource


csi-RS				CSI-RS-ResourceId-RRM,
ra-OccasionList		SEQUENCE (1..maxRA-OccasionsPerCSIRS) OFINTEGER (0..maxRA-Occasions-1),
ra-PreambleIndex	INTEGER (0..63),



SpCellConfig


-- Serving cell ID of a PSCell (the PCell of the Master Cell Group uses ID=0)
servCellIndex			ServCellIndex			OPTIONAL,	-- Cond SCG
-- Parameters for the synchronous reconfiguration to the target SpCell:
ReconfigurationWithSync	ReconfigurationWithSync	OPTIONAL,	-- Cond ReconfWithSync
…


CellGroupConfig


cellGroupId                	CellGroupId,
...
-- Serving Cell specific parameters (PCell SpCell and SCells)
spCellConfig		SpCellConfig				OPTIONAL, 	-- Need M
... 


ReconfigurationWithSync


spCellConfigCommon			ServingCellConfigCommon,		OPTIONAL,	-- Need M
...
rach-ConfigDedicated			CHOICE {
			uplink				RACH-ConfigDedicated,
			supplementaryUplink		RACH-ConfigDedicated
}												OPTIONAL,	-- Need N
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