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1. Introduction
RAN4’s Rel-18 feature list [1] defines the following features requiring “per band-pair” UE capability signalling.
	Features
	Index
	Feature group
	Components
	Type

	39.
NR_Mob_enh2
	39-4
	Interruption on DL slot(s) due to PDCCH- ordered RACH transmission
	Capability on whether UE may cause interruption on DL slot(s) on serving cells due to PDCCH-ordered RACH transmission
	Per band pair (between the target band for RACH transmission and band under UE’s current band combo) per band combination

	39.
NR_Mob_enh2
	39-4a
	Interruption due to RF retuning for PDCCH- ordered RACH
	Indicates the interruption length (Y ms) due to RF re-tuning for PDCCH ordered RACH of which the resources are not fully contained in any of UE’s configured UL BWP(s) of active serving cells
	Per band pair (between the target band for RACH transmission and band under UE’s current band combo) per band combination 

	39.
NR_Mob_enh2
	39-5
	RF/BB preparation time for PDCCH-order RACH
	Indicates the RF/BB preparation time for PDCCH ordered RACH of which the resources are not fully contained in any of UE’s configured UL BWP(s) of active serving cells
	Per band pair (between the target band for RACH transmission and band under UE’s current band combo) per band combination 


In this document we try to clarify the intent of these UE capabilities and propose a signalling method.
2. Discussion
So far the draft RRC CR as discussed in the email discussion “[POST125bis][002][UE capabilities] UE capabilities” captures the related UE capability parameters as follows. 
BandParameters-v1810 ::=         SEQUENCE {
    […]
    -- R4 39-4: Interruption on DL slot(s) due to PDCCH- ordered RACH transmission
    pdcch-RACH-AffectedBandsList-r18            SEQUENCE (SIZE (1..maxSimultaneousBands)) OF PDCCH-RACH-AffectedBands OPTIONAL,
    -- R4 39-4a: Interruption on DL slot(s) due to PDCCH- ordered RACH transmission
    pdcch-RACH-SwitchingTimeList-r18            SEQUENCE (SIZE (1..maxSimultaneousBands)) OF PDCCH-RACH-SwitchingTime OPTIONAL,
    -- R4 39-5: the RF/BB preparation time for PDCCH ordered RACH of which the resources are not fully contained 
    -- in any of UE’s configured UL BWP(s) of active serving cells
    pdcch-RACH-PrepTimeList-r18                 SEQUENCE (SIZE (1..maxSimultaneousBands)) OF PDCCH-RACH-PrepTime      OPTIONAL
}
	pdcch-RACH-AffectedBands-r18
Indicates, for a particular pair of NR bands, whether there is interruption on the UE for one NR band pair when performing PDCCH ordered RACH, corresponding to the band entry in the order indicated below:
-	For the first NR band, the UE shall include the same number of entries for NR bands as in bandList, i.e. first entry corresponds to first NR band in bandList and so on,
-	For the second NR band, the UE shall include one entry less, i.e. first entry corresponds to the second NR band in bandList and so on
-	And so on

	pdcch-RACH-PrepTimeList-18
Indicates, for a particular pair of NR bands, the RF/BB preparation time for PDCCH ordered RACH of which the resources are not fully contained in any of UE’s configured UL BWP(s) of active serving cells, corresponding to the band entry in the order indicated below:
-	For the first NR band, the UE shall include the same number of entries for NR bands as in bandList, i.e. first entry corresponds to first NR band in bandList and so on,
-	For the second NR band, the UE shall include one entry less, i.e. first entry corresponds to the second NR band in bandList and so on
-	And so on

	pdcch-RACH-SwitchingTimeList-r18
Indicates, for a particular pair of NR bands, the RF retuning time for PDCCH ordered RACH of which the resources are not fully contained in any of UE’s configured UL BWP(s) of active serving cells, corresponding to the band entry in the order indicated below:
-	For the first NR band, the UE shall include the same number of entries for NR bands as in bandList, i.e. first entry corresponds to first NR band in bandList and so on,
-	For the second NR band, the UE shall include one entry less, i.e. first entry corresponds to the second NR band in bandList and so on
-	And so on


Since the signalling uses band entry number within bandlist, “the target band for RACH transmission” as mentioned in the RAN4 feature list is assumed to be a band within the band combination. We do not think this is the intent from RAN4 and the target band for RACH transmission can actually be any band outside or within the band combination.
Observation 1:		“The target band for RACH transmission” in FG39-4/4a/5 can be a band outside or within the band combination.
This requirement for UE capability signalling however poses a challenge for UE implementation. That is, how the UE selects the target bands to report for each band combination. Given the growing number of bands the recent UE devices support, it is not practical to report all possible target bands in each band combination.
Observation 2:	It is not practical to report all possible target bands for RACH transmission in each band combination in the UE capability signalling.
One way to solve this problem is to use some assistance information from the network, i.e. to rely on the network intention on which bands RACH for early TA acquisition is expected to be performed. We therefore propose to use the same mechanism as the existing dynamic measurement gap capability reporting in RRCReconfigurationComplete and RRCResumeComplete. In this solution, the network configures, in RRCReconfiguration or RRCResume, a list of NR bands the UE is requested to report as the target bands for RACH transmission.
In the proposed solution, the band-pair as mentioned in RAN4’s feature list becomes a pair of target band and a serving cell. The UE can report, for each requested target band, the interruption time / preparation time required for the serving cells. This can be realized by the following signalling structure.
RACH-TargetBandList-r18 ::=             SEQUENCE (SIZE (1..maxBands)) OF PDCCH-RACH-ServCellList-r18

PDCCH-RACH-ServCellList-r18 ::=          SEQUENCE (SIZE (1.. maxNrofServingCells)) OF PDCCH-RACH-PerServCellInfo-r18

PDCCH-RACH-PerServCellInfo-r18 ::=   SEQUENCE {
servingCellId                      ServCellIndex,
PDCCH-RACH-Info                    CHOICE {
notSupported                    NUL,
supported                       SEQUENCE {
              dl-SlotAffected-r18            ENUMERATED {noIntrruption, Interruption},
              PDCCH-RACH-SwitchingTime-r18   ENUMERATED {ms0, ms0dot25, ms0dot5 , ms1, ms2},
PDCCH-RACH-PrepTime-r18        ENUMERATED {ms1, ms3, ms5, ms10}
}
}
}


Proposal:	Define dynamic UE capability reporting mechanism for RAN4’s FG39-4/4a/5, in which:
· In RRCReconfiguration/RRCResume, the network configures, a list of NR bands that the UE is requested to report as the target bands for RACH transmission.
· In RRCReconfigurationComplete/RRCResumeComplete, the UE reports, for each requested target band, the interruption time / preparation time required for the serving cells.
3. Proposal
Based on the discussion in this document, we made the following observation and proposals.
Observation 1:		“The target band for RACH transmission” in FG39-4/4a/5 can be a band outside or within the band combination.
Observation 2:	It is not practical to report all possible target bands for RACH transmission in each band combination in the UE capability signalling.
Proposal:	Define dynamic UE capability reporting mechanism for RAN4’s FG39-4/4a/5, in which:
· In RRCReconfiguration/RRCResume, the network configures, a list of NR bands that the UE is requested to report as the target bands for RACH transmission.
· In RRCReconfigurationComplete/RRCResumeComplete, the UE reports, for each requested target band, the interruption time / preparation time required for the serving cells.
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