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Discussion and decision
1      Introduction
In the last meeting, RAN1 send an LS to RAN2 for information about the RACH partition agreements they make.  The details are shown as follows:
RAN1 has achieved the following agreements for PRACH coverage enhancement and details on how to realize PRACH resource partitioning is up to RAN2.

Agreement

Confirm the following working assumptions.
	Working Assumption

For multiple PRACH transmissions with same Tx beam, to differentiate the multiple PRACH transmissions with single PRACH transmission, at least support that multiple PRACH are transmitted on separate ROs.

· Note: Separate RO means that the RO is separated with single PRACH transmission. 

· FFS: whether Rel-17 framework of feature combination (FeatureCombination-r17) and additional RACH configuration (AdditionalRACH-Config-r17) can be reused for Rel-18 multiple PRACH transmissions to realize the corresponding PRACH resource partitioning.
Working Assumption

For multiple PRACH transmissions with same Tx beam, to differentiate the multiple PRACH transmissions with single PRACH transmission, support that multiple PRACH are transmitted with separate preamble on shared ROs.

· Note: Shared or separate RO/preamble means that the RO/preamble is shared or separated with single PRACH transmission. 
· FFS: whether Rel-17 framework of feature combination (FeatureCombination-r17) and additional RACH configuration (AdditionalRACH-Config-r17) can be reused for Rel-18 multiple PRACH transmissions to realize the corresponding PRACH resource partitioning.


Based on the two agreements, the separate RO and preamble are both supported for multiple PRACH transmissions. This contribution discusses the corresponding signalling framework design to realize PRACH resource partitioning, which is up to RAN2 decision.
2      Discussion
In Rel-17, a set of preambles associates with a feature combination. The IE FeatureCombination indicates a feature or a combination of features to be associated with a set of preambles. The structure of FeatureCombination is shown as follows. If msg3 repetition supported, the filed highlighted in yellow is set true.
-- ASN1START

-- TAG-FEATURECOMBINATION-START

FeatureCombination-r17 ::= SEQUENCE {

    redCap-r17                 ENUMERATED {true}                                    OPTIONAL,  -- Need R

    smallData-r17              ENUMERATED {true}                                    OPTIONAL,  -- Need R

    nsag-r17                   NSAG-List-r17                                        OPTIONAL,  -- Need R

    msg3-Repetitions-r17       ENUMERATED {true}                                    OPTIONAL,  -- Need R
    spare4                     ENUMERATED {true}                                    OPTIONAL,  -- Need R

    spare3                     ENUMERATED {true}                                    OPTIONAL,  -- Need R

    spare2                     ENUMERATED {true}                                    OPTIONAL,  -- Need R

    spare1                     ENUMERATED {true}                                    OPTIONAL   -- Need R

}

NSAG-List-r17 ::= SEQUENCE (SIZE (1.. maxSliceInfo-r17)) OF NSAG-ID-r17

-- TAG-FEATURECOMBINATION-STOP

-- ASN1STOP

Accroding to TS 38.211, the number of repetitions is instructed in the 2 MSBs of the MCS field in the RAR UL grant, the details are shown as follows:
If the UE requests repetitions for the PUSCH transmission [11, TS 38.321], the UE transmits the PUSCH over [image: image2.png]


 slots, where [image: image4.png]


 is indicated by the 2 MSBs of the MCS field in the RAR UL grant or in the DCI format 0_0 from a set of four values provided by numberOfMsg3Repetitions or from {1, 2, 3, 4} if numberOfMsg3Repetitions is not provided. 
However, Msg1 repetition is different from Msg3 repetition in Rel-18. Because it is the first time to access, NW has no chance to use UL grant to control the repetition times. Therefore, the feature combination needs to distinguish the repetition time for Msg1 repetition. Notice we have spare fields for extension of feature combination, they could be used to indicate the repetition times {2,4,8} for Msg1.
Proposal 1: Use the spare fields of FeatureCombination to indicate the repetition times {2,4,8} for Msg1.
Based on RAN2#121-bis meeting agreements, Msg1 repetition with different repetition number {2, 4, 8} are treated a separate feature. However, a RACH partition could just be associated with one repetition number. The conclusion is show as follows.

	Agreements

· Msg1 repetition with different repetition number {2, 4, 8} are treated a separate feature, and a RACH partition is associated with a specific repetition number (Stage 3 details are FFS, e.g. we should not use all the spare values in the current IE)



Thus, we think only one spare filed is needed to make choice of repetition times {2,4,8}.
Proposal 2: Only one spare filed is needed to make choice of repetition times {2,4,8}.
In Rel-17, AdditionalRACH-Config-r17 is used to configurate separate RO for Msg3 repetition. In Rel-18, we think this IE could be reused to configure separate RO for Msg1 repetition. Together with FeatureCombination, UE knows the exact number of Msg1 repetition with the corresponding RO resources.
Proposal 3: Reuse AdditionalRACH-Config to configure separate RO for Msg1 repetition.
3      Conclusions
In this contribution, we have the following observations and proposals: 

Proposal 1: Use the spare fields of FeatureCombination to indicate the repetition times {2,4,8} for Msg1. 
Proposal 2: Only one spare filed is needed to make choice of repetition times {2,4,8}.
Proposal 3: Reuse AdditionalRACH-Config to configure separate RO for Msg1 repetition.  
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