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1. Introduction
The intention of this offline is to clarify the configuration of CFRA preamble index when RACH resource configured by RACH-ConfigCommon is used for CFRA.
2. Discussion
According to the current specs, in the RACH-ConfigCommon, the preamble reserved for each SSB is mainly configured by the two IE:
· ssb-perRACH-OccasionAndCB-PreamblesPerSSB
· totalNumberOfRA-Preambles 
With the two IEs above, the mapping between SSB and preambles are specified in 38.213 section “8.1 Random access preamble”, as follow:
--------------------------------------------------------------- From 38.213 8.1 Random access preamble Start ----------------------------------------------------------
/*omitted*/














A UE is provided a number  of SS/PBCH blocks associated with one PRACH occasion and a number  of contention based preambles per SS/PBCH block per valid PRACH occasion by ssb-perRACH-OccasionAndCB-PreamblesPerSSB. If , one SS/PBCH block is mapped to  consecutive valid PRACH occasions and  contention based preambles with consecutive indexes associated with SS/PBCH block , , per valid PRACH occasion start from preamble index 0. If ,  contention based preambles with consecutive indexes associated with SS/PBCH block , , per valid PRACH occasion start from preamble index  where  is provided by totalNumberOfRA-Preambles and is an integer multiple of . 
/*omitted*/
--------------------------------------------------------------- From 38.213 8.1 Random access preamble end ----------------------------------------------------------


Based on the description above, it can be observed that, the number of preambles “reserved for each SSB” (NOTE: there is no clear description whether the CFRA preambles following the CBRA preambles are reserved for the same SSB) should be  . Within the  preambles, the number of preambles reserved for CBRA equals to “CB-preambles-per-SSB”, and the reset preambles are reserved for CFRA. 
In the current 38.331, the ASN.1 for the configuration of CFRA resource can be found as follow:
---------------------------------------------------------------------------------------- From 38.331 ------------------------------------------------------------------------------------------
RACH-ConfigDedicated information element
/*omitted*/
CFRA ::=                    SEQUENCE {
    occasions                       SEQUENCE {
        rach-ConfigGeneric              RACH-ConfigGeneric,
        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
        }
    },
    ...,
    [[
    totalNumberOfRA-Preambles-v1530 INTEGER (1..63)                         OPTIONAL        -- Cond Occasions
    ]]
}

CFRA-SSB-Resource ::=           SEQUENCE {
    ssb                             SSB-Index,
    ra-PreambleIndex                INTEGER (0..63),
    ...
}
/*omitted*/

------------------------------------------------------------------------------------------ From 38.331 --------------------------------------------------------------------------------------------
Based on the structure above, it can be observed that, for each SSB, one ra-PreambleIndex can be configured in CFRA-SSB-Resource. And once the SSB is selected, the ra-PreambleIndex configured will be used in the preamble transmission. According to the current specs, in case the dedicated resource pool is not configured (i.e. the IE occasions is absent), the RACH resources defined in RACH-ConfigCommon will be used. In such case, the following two understandings need to be clarified for the allocation of CFRA preambles for one SSB:
· 


Alt1: The CFRA preamble for SSB n can only be selected among the CFRA preambles reserved for the SSB n, and the CFRA preamble reserved for SSB n refer to the CFRA preambles within [n*+ R , (n+1)*) , where the is provided by totalNumberOfRA-Preambles, N (i.e. SSB-per-rach-occasion) and R (i.e. CB-preambles-per-SSB) are provided by ssb-perRACH-OccasionAndCB-PreamblesPerSSB). 
· Alt2: The CFRA preamble for one SSB can be selected among the all the CFRA preambles reserved within the RO.

For better understanding, an example is given in Figure 1. Assuming the SSB-per-rach-occasion is 2, CB-preambles-per-SSB is 24, and the totalNumberOfRA-Preambles is 60, according the mapping principles, the preambles allocation for each SSB within one RO is shown in the figure below: 
[image: ]
Figure 1 Preamble allocation for SSB  
In case the NW wants to allocate one CFRA preamble for SSB0 during the reconfiguration with sync, then for alternative 1, the CFRA preambles can only be selected from the preambles 24-29. While for alternative 2, the NW can select the CFRA preambles for SSB0 from either preambles 24-29 or from preambles 54-59.

Question 1: Which of the following two alternatives companies prefer to configure CFRA preamble index when RACH resource configured by RACH-ConfigCommon is used for CFRA:
· Alt1: If certain SSB is selected, CFRA preamble index can only be selected within the CFRA preamble index reserved for the selected SSB.
· Alt2: CFRA preamble index can be selected among all CFRA preambles reserved within this RO, regardless which SSB is selected for CFRA.
	Company
	Preference
	Comments

	ZTE
	Alt2
	Can provide more flexibility to NW side. 

	Samsung
	-
	We do not have to specify Alt1 or Alt2. It is up to gNB implementation. UE simply uses the preamble index signaled by network as specified in the current specification. In both options preamble index is selected from CF preambles

	Huawei
	Alt2
	With the feedback from RAN1, the following agreement has been made before in RAN1#91
Agreements:
•	Preamble indices for CBRA and CFRA are mapped consecutively for one SSB in one RACH transmission occasion.
o	Association of CFRA preambles with SSBs can be reconfigured through UE-specific RRC signaling.
o	Note: this does not preclude the gNB to possibly configure that the number of CFRA preambles per RO is smaller than the number of actually transmitted SSBs configured in RMSI
Note that in addition to saying that CFRA and CBRA preambles are mapped consecutively and they are per SSB, RAN1 also said that the association of CFRA preambles with SSB can be reconfigured with UE-specific RRC signalling, which is the RACH-configDedicated here. Hence, we think for the signalling in RACH-ConfigDedicated, Alt2 is the correct understanding.

	Ericsson
	
	Agrees with Samsung that the network decides the CFRA preamble index and that no further action is needed

	OPPO
	
	It is up to gNB implementation. Network can configure CFRA preamble index based on either Alt1 or Alt2, and it doesn’t impact the UE behavior as well as the current specification.

	Nokia, Nokia Shanghai Bell
	
	Similarly to others, this is up to network and there is no restrictions specified nor needed. This seems to fall to Alt2, though.

	CATT
	Alt2
	Alt2 is preferred. We can check with CP if a note about restriction on NW implementation is needed in 38.331.

	NTT DOCOMO
	Alt2
	Agree with other companies that it can be up to gNB implementation.

	vivo
	-
	From RAN2 perspective, each alternative can be implemented via NW configuration and we do not observe any spec impact and back-compatibility problem, because both CFRA preamble and the corresponding SSB are explicitly configured and indicated by NW no matter which alternative is adopted. However, the current 38.213 f50 specification may not precisely capture the agreements achieved in RAN1 #91 (see Huawei’s comments), which leads to different understandings on the association relation between SSB and CFRA preamble. Based on this, we think it is preferred to send an LS to RAN1 to confirm and get the feedback on whether CFRA preamble indices have to be mapped consecutively for one SSB in one RO.

	Intel
	
	We agree with other companies that the configuration is up to gNB implementation, and UE just uses the preamble index signaled by the network.

	Spreadtrum
	
	No change to the spec is needed. It’s up to gNB implementation. I think no gNB will restrict its selection of CFRA preamble to a smaller pool like alt1.

	Qualcomm
	
	We agree with other companies that for CFRA UE only needs to know the preamble index signaled/allocated by network. Exact allocation and selection of CFRA preambles is up to gNB implementation.

	LG
	-
	We think the network may always configure the dedicated resource for CFRA and does not make this ambiguous situation. And, even if the dedicated resource is not configured, it is up to the network implementation. The network may select and indicate CFRA preamble index.


 
3. Conclusion and proposals
Total 13 companies give comments. 4 companies indicate preference on alt2, 9 companies think it is up to NW’s implementation. As indicated by Nokia, leave it up to NW’s implementation really is what alt2 is implied. And the configuration as alt1 is still allowed in alt2. The consensus here is that network is allowed to configure CFRA preamble index among all CFRA preambles reserved within this RO, which is in line with the agreements made by RAN1. And UE will use the preamble NW signalled to perform CFRA. 
4 companies indicate no specification is needed, 1 company thinks a note in CP can be considered. 1 company suggests a LS to RAN1 to confirm and get the feedback on whether CFRA preamble indices have to be mapped consecutively for one SSB in one RO.
[bookmark: _GoBack]Since majority thinks no specs impact is observed, I think at this stage we don’t need changes in specs, just to confirm this in chairman’s note is enough. Thus according to above discussion, we propose:
Proposal 1:
Capture in chairman’s note that “ Network is allowed to configure CFRA preamble index among all CFRA preambles reserved within this RO, regardless which SSB is selected for CFRA.”
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