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Discussion and Decision
1 Introduction
In this contribution, we provide our views on the RACH configuration selection and the ambiguity of the RA-RNTI/MsgB-RNTI. 
2 Discussion

2.1 RACH configuration selection
According to the previous RAN2 agreements, the R17 general RACH procedure can be summarized in Figue-1:
·   NW will configure the R17 RACH configuration list, and each RACH configuration is associated to a specific feature combination. 
·   When RACH is triggered, UE can select the RACH configuration according to the triggered features.
·   After the RACH configuration is selected, the RACH type selection and fallback between 2-step RACH and 4-step RACH should be performed within this RACH configuration. 
Proposal 1: Confirm the 2-step RACH and 4-step RACH selection and fallback is performed within the selected RACH configuration. 
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Figure-1. Unified RACH procedure

For the RACH configuration selection, the leftover issue is which RACH configuration is selected no RACH configuration is exactly matching all the triggered features. 
For example, for one feature triggered RACH, there is no RACH configuration associated to this feature; or for multiple features triggered RACH, the RACH configuration can correspond to some of the features, but not all of them.
In our understanding, NW would like to control the UE RACH configuration selection in all cases, in order to better control and balance the different types of initial access. Therefore, in case of no exact RACH configuration for selection, NW will tell UE the rule for the RACH selection. 

Proposal 2: NW explicitly configures the rule for the UE RACH configuration selection for the case that UE cannot find the RACH configuration corresponding to all the triggered feature(s).
For the configured rule of the RACH configuration selection, NW can provide it according to the feature specific priority or directly indicate to select the legacy RACH. 
Proposal 3: NW configures the rule of the RACH configuration selection in two methods:

· Method 1: select the legacy RACH configuration;

· Method 2: select the RACH configuration according to the configured feature priority. 
2.2 R17 RA-RNTI/MsgB-RNTI design 

According to current RA-RNTI formula, the RA-RNTI is calculated based on the PRACH configuration. In legacy, there are at most 2 PRACH configurations, one for 4-step RACH and the other for 2-step PRACH; and the RNTI used for Msg2 and MsgB reception are not overlapped via the offset introduction. There is no RA-RNTI ambiguity issue in legacy.
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RA-RNTI=1+s_id+ 14 x t_id+ 14 x 80 x f id + 14 x 80 x 8 x ul_carrier_id

where s_id is the index of the first OFDM symbol of the PRACH occasion (0 < s_id < 14), t_id is the index of the first
slot of the PRACH occasion in a system frame (0 < t_id < 80), where the subcarrier spacing to determine t_id is based
on the value of p specified in clause 5.3.2 in TS 38.211 [8], f_id is the index of the PRACH occasion in the frequency
domain (0 < f_id < 8), and ul_carrier_id is the UL carrier used for Random Access Preamble transmission (0 for NUL
carrier, and 1 for SUL carrier).

The MSGB-RNTI associated with the PRACH occasion in which the Random Access Preamble is transmitted, is
computed as:

MSGB-RNTI=1+s_id + 14 x t_id + 14 x 80 x f_id + 14 x 80 x 8 x ul_carrier id+ 14 x 80 x 8 x 2

where s_id is the index of the first OFDM symbol of the PRACH occasion (0 < s_id < 14), t_id is the index of the first
slot of the PRACH occasion in a system frame (0 <t_id < 80), where the subcarrier spacing to determine t_id is based
on the value of p specified in clause 5.3.2 in TS 38.211 [8], f_id is the index of the PRACH occasion in the frequency
domain (0 < f_id <8), and ul_carrier_id is the UL carrier used for Random Access Preamble transmission (0 for NUL
carrier, and 1 for SUL carrier). The RA-RNTI is calculated as specified in clause 5.1.3.





Observation 1: In legacy cell, the RNTI used for 2-step RACH and 4-step RACH are non-overlapped via the predefined offset. 
To partition the RACH resource per feature combination and to avoid the impact to legacy, NW may introduce new PRACH configuration for the new R17 features. In the same cell, there may be more than one PRACH configuration configured. Since the R15/R16 UE and the R17 UE calculate the RNTI based on the different PRACH configuration, the RA-RNTI/MsgB-RNTI based on legacy RACH configuration and the new RACH configuraiton for R17 feautre combinations could be overlapped.

Observation 2: The RA-RNTI/Msg2-RNTI calculated based on the legacy RACH configuration and the new RACH configuraiton for the R17 feature combinations can be overlapped.
To avoid the impact to the legacy UE, the RA-RNTI/MsgB-RNTI between legacy and R17 usage should be avoided, and RNTI offset should be introduced. 

Proposal 4: The RNTI-offset is introduced for the RA-RNTI/MsgB-RNTI calculation according to the R17 feature combination specific RACH configuration. 

3 Conclusion
According to the analysis in section 2, we propose that:
Proposal 1: Confirm the 2-step RACH and 4-step RACH selection and fallback is performed within the 
Proposal 2: NW explicitly configures the rule for the UE RACH configuration selection for the case that UE cannot find the RACH configuration corresponding to all the triggered feature(s).
Proposal 3: NW configures the rule of the RACH configuration selection in two methods:

· Method 1: select the legacy RACH configuration;

· Method 2: select the RACH configuration according to the configured feature priority. 

Proposal 4: The RNTI-offset is introduced for the RA-RNTI/MsgB-RNTI calculation according to the R17 feature combination specific RACH configuration. 

