[bookmark: _GoBack]3GPP TSG-RAN WG2 Meeting NR Adhoc 1807	R2-1810769
Montreal, Canada, 2nd - 6th July 2018	


Agenda item:	10.4.1.3.1.1
Source:	MediaTek Inc.
Title:	Discussion on CFRA RO indication for CSI-RS
WID/SID:	NR_newRAT-Core - Release 15
Document for:	Discussion and Decision
1	Introduction
It was agreed that unlike for SSB, for each CSI-RS the RACH occasions assigned for contention-free RACH is explicitly enumerated in the list ra-OccasionList rather than indicated by a RO mask. The approach allows full flexibility in indicating ROs for each CSI-RS, but the order of RO index for CSI-RS is still unclear and is not specified in RAN1 spec. 
2	Discussion
RACH-ConfigDedicated  IE contains the following fields:
RACH-ConfigDedicated information element
[bookmark: _Hlk515480822]-- ASN1START
-- TAG-RACH-CONFIG-DEDICATED-START

RACH-ConfigDedicated ::=		SEQUENCE {
	cfra							CFRA																	OPTIONAL,	-- Need N
	ra-Prioritization				RA-Prioritization																OPTIONAL,	--Need N
	...
}

CFRA ::=					SEQUENCE {
	occasions						SEQUENCE {
		rach-ConfigGeneric				RACH-ConfigGeneric,
[bookmark: _Hlk512344749]		ssb-perRACH-Occasion			ENUMERATED {oneEighth, oneFourth, oneHalf, one, two, four, eight, sixteen}	OPTIONAL	-- Cond SSB-CFRA
	}																												OPTIONAL,	-- Need S
	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,
			rsrp-ThresholdCSI-RS			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.

	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 assoicated with this CSI-RS.



To indicate ROs for each CSI-RS, in current CFRA-CSIRS-Resource the ROs are separately enumerated as a list, i.e. at most 64 (maxRA-OccasionsPerCSIRS) ROs from total 512 (maxRA-Occasions) can be listed in ra-OccasionList.
However, up to now RAN1 has no spec or agreement to clarify the order of RO index for CSI-RS, which makes the function un-implementable. Although the RO index method for CSI-RS may be very similar to that of SSB, which has been specified in TS 38.213, a clear reference for CSI-RS is anyway needed. To make it work, RAN1 should specify the order of RO indexing for CSI-RS, and in the filed description of ra-OccasionList, we should refer to RAN1 spec about how the RO index for CSI-RS is ordered/determined.
Table 1. Order of RO index for SSB is specified in TS 38.213
	SS/PBCH block indexes are mapped to PRACH occasions in the following order where the parameters are described in [4, TS 38.211].
-	First, in increasing order of preamble indexes within a single PRACH occasion.
-	Second, in increasing order of frequency resource indexes for frequency multiplexed PRACH occasions.
-	Third, in increasing order of time resource indexes for time multiplexed PRACH occasions within a PRACH slot.
-	Fourth, in increasing order of indexes for PRACH slots.



Observation 1: Currently there is no RAN1 reference for the order of RACH occasion indexing for CSI-RS.
Observation 2: To make configuration of CFRA-CSIRS-Resource work, RAN2 should send a LS to RAN1 to ask for clarification and reference of RO indexing method for CSI-RS.

Note that in addition to asking RAN1 to provide a RO indexing order dedicated for CSI-RS, an alternative is to reuse existing RO index method for SSB. The proposed change is below. 
CFRA-CSIRS-Resource ::= 		SEQUENCE {
	csi-RS							CSI-RS-Index,
	ra-OccasionList					SEQUENCE (SIZE(1..maxRA-OccasionsPerCSIRS)) OF INTEGER (0..maxRA-Occasions-1),
	ra-OccasionList ::= 		SEQUENCE {
		ssb						SSB-Index,
		ra-ssb-OccasionMaskIndex		INTEGER (0..15)
	}

	ra-PreambleIndex				INTEGER (0..63),	
	...
}

The reasons for the suggested modification is as follows:
· The mapping between SSB and RO has been specified, so we can reuse the mapping to indicate ROs for CSI-RS by indicating SSB-index and the ra-ssb-OccasionMaskIndex. 
· This saves RAN1 spec effort, i.e. no input from RAN1 is needed.
· This aligns NR designs for CFRA RO indication, i.e. now SSB-index and the ra-ssb-OccasionMaskIndex have been used in PDCCH order and in RRC to indicate dedicated PRACH resource for SSB. It would be nice and simple if all CFRA RO indication methods in NR follow the same logic and design.
· Reduced signalling overhead to signal ROs for a CSI-RS
· ROs of a SSB is sufficient for a CRI-RS which is QCLed with the SSB
· A CSI-RS is expected to have narrower beam width than SSB. So, there is no need to allocate ROs of more than 1 SSB to a CSI-RS beam since a CSI-RS is QCLed with one SSB. 
· Further, a SSB is associated with at most 8 ROs. A CSI-RS, with a narrow beam width than the QCLed SSB, is not expected to use more ROs than 1 SSB. Therefore, 8 ROs of a SSB is sufficient for a CSI-RS which is QCLed with the SSB. 
· By taking simple calculation, the proposed update has much less overhead compared to current ASN.1, i.e. for ra-OccasionList of a CSI-RS, the overhead is 10 bits versus 64*9 bits. 
· Acceptable RO indication granularity
· Although compared to current ASN.1, the proposed modification has less resource configuration flexibility, we don't think it is really a problem because network anyway can avoid RACH latency by configuring more than one CFRA-CSIRS-Resource for a CSI-RS to increase the ROs of a CSI-RS, or by configuring CFRA on more CSI-RSs.

Observation 3: Reusing PDCCH order like method to indicate CFRA ROs for CSI-RS significantly reduces signalling overhead and saves RAN1 spec effort with acceptable RO indication granularity.

Based on the discussion above, we have proposals as follows.
Proposal 1: RAN2 adopts the proposed modification of CFRA-CSIRS-Resource field in IE RACH-ConfigDedicated.
Proposal 2: If proposal 1 is not agreed, RAN2 send an LS to RAN1 to ask for clarification and reference of RO indexing method for CSI-RS, and add reference to the field description of ra-OccasionList in CFRA-CSIRS-Resource.

3	Summary
Observation 1: Currently there is no RAN1 reference for the order of RACH occasion indexing for CSI-RS.
Observation 2: To make configuration of CFRA-CSIRS-Resource work, RAN2 should send a LS to RAN1 to ask for clarification and reference of RO indexing method for CSI-RS.
Observation 3: Reusing PDCCH order like method to indicate CFRA ROs for CSI-RS significantly reduces signalling overhead and saves RAN1 spec effort with acceptable RO indication granularity.
Proposal 1: RAN2 adopts the proposed modification of CFRA-CSIRS-Resource field in IE RACH-ConfigDedicated.
Proposal 2: If proposed 1 is not agreed, RAN2 send a LS to RAN1 to ask for clarification and reference of RO indexing method for CSI-RS, and add reference to the field description of ra-OccasionList in CFRA-CSIRS-Resource.
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