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1. Introduction
In RAN#90e, new WID on coverage enhancements was endorsed[1], and MSG3 PUSCH repetition is one of the objectives in WID. In this contribution, we discuss enhanced PRACH procedure, specifically enhanced contention resolution procedure, with MSG.3 PUSCH repetition.
2. [bookmark: _Ref498564494][bookmark: _Hlk521582650][bookmark: _Ref32326212]Enhanced Contention Resolution Mechanism
1. 
In current mechanism, multiple UEs may select the same preamble on the same RO to initiate a RACH procedure, and these UEs may transmit MSG.3 on the same resources simultaneously. However, the gNB can only decode PUSCH from one of the multiple UEs, and respond the contention resolution ID for one UE in MSG.4. The UE which successfully decodes MSG.4 PDSCH in which the contention resolution ID matches the CCCH SDU in MSG.3 UE transmitted, will consider the contention resolution successful and the CBRA procedure successfully completed.
If MSG.3 PUSCH repetition is introduced, multiple UEs selecting the same preamble on the same RO may transmit MSG.3 PUSCH repetition in multiple occasions using the same resources. In this case, gNB probably decodes PUSCHs from more than one UEs in multiple slots. For example, gNB may successfully decode PUSCH from UE1 in slot 1, and successfully decode PUSCH from UE2 in slot2, as shown in Figure 1. Another example is UE1 has successfully decodes MSG4 and considers the contention resolution successful, the transmission of remaining MSG3 PUSCH is terminated. While for UE2, the contention resolution is not successful, and continues to transmit the remaining MSG3, NW can also decode MSG3 from different UE in different slots, as shown in Figure 2.


[bookmark: _Ref39855116]Figure 1. Example-1: NW detects MSG3 repetitions from two UEs in different slots and contention resolution information in a single MSG4 PDSCH



[bookmark: _Ref78884130]Figure 2. Example-2: NW detects MSG3 repetitions from two UEs in different slots and contention resolution information in separate MSG4 PDSCH
[bookmark: OB1]Observation 1: NW may decode MSG.3 PUSCH from multiple UEs, which have transmitted the same preamble on the same RO, if MSG.3 PUSCH repetition is introduced.
If above case happens, NW should be able to respond to multiple UEs with respective contention resolution ID(s). However, only one contention resolution ID is contained in MAC PDU in MSG.4 in current mechanism. Further enhancement is needed to support contention resolution for multiple UEs without initiating a new RACH attempt, and the access delay of CBRA procedure can be reduced.
[bookmark: OB2]Observation 2: It is beneficial to support contention resolution for multiple UEs without initiating a new RACH attempt to reduce the access delay of CBRA procedure, if MSG.3 PUSCH repetition is supported.
Similar to MSG.B PDSCH, NW can transmit multiple MAC SubPDUs in MSG.4 PDSCH. In each MAC SubPDU, a contention resolution ID can be contained as that in current mechanism. NW can provide multiple contention resolution IDs in a single MSG4. Thus, contention resolution can be successful for multiple UEs. 
NW can also provide separate Msg4 for the multiple UEs, as shown in Figure 2. While in current mechanism, TC-RNTI, which is delivered in RAR, is set as C-RNTI, if UE consider the contention resolution successfully. Since multiple UEs share the same TC-RNTI obtained from RAR, additional (T)C-RNTI should be provided to a UE in the colliding UEs for both of these two examples.
[bookmark: PP1]Proposal 1: Additional (T)C-RNTI can be provided UE to support contention resolution for multiple UEs without initiating a new RACH attempt.
3. Conclusion
In this contribution, we discussed the enhanced contention resolution mechanism on the premise of MSG.3 repetition introduced. Based on the discussion in previous sections, and we have the following proposals:
Observation 1: NW may decode MSG.3 PUSCH from multiple UEs, which have transmitted the same preamble on the same RO, if MSG.3 PUSCH repetition is introduced.
Observation 2: It is beneficial to support contention resolution for multiple UEs without initiating a new RACH attempt to reduce the access delay of CBRA procedure, if MSG.3 PUSCH repetition is supported.
Proposal 1: Additional (T)C-RNTI can be provided UE to support contention resolution for multiple UEs without initiating a new RACH attempt.
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