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1. Introduction
In this contribution, we share some discussions on the procedures for 2-step RACH. Some remaining issues related to invalidation are discussed. Also, we discuss the potential method to differentiate Msg2 and msgB.

2. Discussion
In the RAN1#98 meeting, the following agreements have been achieved w.r.t. the invalidation rule.
	Agreements:
· The rules for a UE for invalidating 2-step RACH ROs follow the same rules that are used for the invalidation of 4-step RACH ROs as described in section 8.1 of TS 38.213.
· FFS: For separately configured 2-step RACH and 4-step RACH ROs, if 2-step RACH ROs overlap with 4-step RACH ROs in time and frequency,
· Option 1: the 2-step RACH ROs become invalid.
· Option 2: This is not expected by UE.
· Other options are not precluded


As for 2-step RACH, the invalidation rule for the PRACH occasions (ROs) has been defined in the same way as that of 4-step RACH. For separately configured 2-step RACH and 4-step RACH ROs, when 2-step RACH ROs overlap with 4-step RACH ROs, the options to determine the invalidation are still FFS. Actually, this depends on whether to allow partially overlapped ROs when 2-step RACH ROs and 4-step RACH ROs are configured separately. Option 2 does not allow partially overlapped ROs. Therefore, 2-step RACH ROs will not overlap with 4-step RACH ROs from the beginning. As for Option 1, it allows partially overlapped ROs. However, when partially overlapped ROs appear, the overlapped 2-step RACH ROs are treated as invalid ROs. Both options follow the same principle that 2-step RACH and 4-step RACH do not share a RO. The only difference seems to be that Option 1 can produce additional PRACH configurations beyond what was already in the existing PARCH configuration table. However, there is no evidence to show that these additional PRACH configurations are indispensable. Therefore, Option 2 is more preferred unless Option 1 can be proved to have additional benefits.
Proposal 1: For separately configured 2-step RACH and 4-step RACH ROs, the UE is not expected that 2-step RACH ROs overlap with 4-step RACH ROs in time and frequency, i.e., Option 2 should be supported.

In the RAN1#98b meeting, the following agreements have been achieved w.r.t. the differentiation of Msg2 and msgB [1].
	Agreements:
· For 2-step RACH, no new CORESET for MsgB is defined.
Agreements:
· (Working assumption) For the PDCCH associated with MsgB, MsgB is received on the ra-SearchSpace.
· In the reply LS to RAN2, adding “Up to RAN2 to decide whether or not to use RNTI to differentiate Msg 2 vs. Msg. B, for which RAN1 respectfully requests RAN2 to inform RAN1 the decision once made”. 


In the RAN2#107b meeting, the following agreements have been made w.r.t. the differentiation of Msg2 and msgB [2].
	Agreement:
· RAN2 will work on specifying a new RA-RNTI design for msgB


According to the RAN2 agreements, a new RA-RNTI will be used for msgB. By this way, a 2-step RACH UE and a 4-step RACH UE can distinguish msgB and Msg2 based on different RA-RNTI values. Furthermore, a 2-step RACH UE can distinguish successRAR and fallbackRAR based on different msgB MAC structures. Based on the RAN2 agreements, the above RAN1 working assumption should be naturally confirmed. Due to the RNTI differentiation, PDCCHs associated with msgB and Msg2 can share a common search space which is the search space for conveying Msg2. 
Proposal 2: The following working assumption should be confirmed.
· (Working assumption) For the PDCCH associated with MsgB, MsgB is received on the ra-SearchSpace.

RAN1 has received a LS from RAN2 in the last RAN1 meeting. In the LS, RAN2 shares a view that a new RA-RNTI for msgB will consume more of the available RNTI space for random access response. From our perspective, 4-step RACH does not necessarily use all the available RNTI values within the legacy RA-RNTI space. It could be possible that the unused RNTI values are reused as C-RNTI or even as new msgB RA-RNTI. Therefore, the RNTI consumption may not be such a big issue. 
As for the new RA-RNTI for msgB, it can be formulated as msgB-RA-RNTI = RA-RNTI2step + offset where RA-RNTI2step denotes the basic 2-step RACH RA-RNTI. RA-RNTI2step is used to avoid RNTI ambiguity among different 2-step RACH ROs. On top of it, an offset is used to avoid RNTI ambiguity between 2-step RACH and 4-step RACH ROs. 
RA-RNTI2step can reuse the legacy RA-RNTI formula of 4-step RACH. This will not cause any RA-RNTI confusion when the largest msgB monitoring window is not larger than 10ms. For NR-U, the largest msgB monitoring window can be larger than 10ms. In this case, RAN2 consider it beneficial to include LSBs of the RO-located-SFN in the DCI scheduling Msg2. It would be desirable to use a unified design in 2-step RACH. Therefore, LSBs of SFN should be included in the DCI scheduling msgB. Under this condition, RA-RNTI2step can reuse the legacy RA-RNTI formula.
Proposal 3: At least for 2-step RACH in NR-U, LSBs of SFN should be included in the DCI scheduling msgB.

The offset value can be fixed or configurable. For example, it can be fixed to the maximum value of 4-step RACH RA-RNTI and thus there will be no overlapping between RA-RNTI and msgB-RNTI. Or the gNB can have the flexibility to configure the offset to any value via SIB1 and/or RRC as long as overlapping between RA-RNTI and msgB-RNTI can be avoided. The configurability provides a possibility to have a compact RNTI space accommodating both legacy RA-RNTI and msgB RA-RNTI.
Proposal 4: The new RA-RNTI for msgB should be obtained by adding an offset onto the legacy RA-RNTI. The offset value can be fixed or configurable.

3. Summary of Proposals
[bookmark: OLE_LINK13][bookmark: OLE_LINK14]In this contribution, we share some discussions on the procedures for 2-step RACH. The proposals are summarized as follows.
Proposal 1: For separately configured 2-step RACH and 4-step RACH ROs, the UE is not expected that 2-step RACH ROs overlap with 4-step RACH ROs in time and frequency, i.e., Option 2 should be supported.
Proposal 2: The following working assumption should be confirmed.
· (Working assumption) For the PDCCH associated with MsgB, MsgB is received on the ra-SearchSpace.
Proposal 3: At least for 2-step RACH in NR-U, LSBs of SFN should be included in the DCI scheduling msgB.
[bookmark: _GoBack]Proposal 4: The new RA-RNTI for msgB should be obtained by adding an offset onto the legacy RA-RNTI. The offset value can be fixed or configurable.
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