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Introduction
RAN2 has agreed on the following for random access:
· The PREAMBLE_TRANSMISSION_COUNTER is not increased if the preamble is not transmitted due to LBT failure
· As earlier agreed, The POWER_RAMPING_COUNTER is not increased if the preamble is not transmitted due to LBT failure. For this purpose LBT failure indication or equiv. (used for other LBT outcome dependencies in MAC) from PHY is used. 
· MAC returns to the resource selection step if LBT fails for Msg1 transmission opportunity(ies)
· From MAC perspective, multiple msg1 transmissions are not supported (does not preclude beam sweeping enhancement if decided for NR)
· Actual transmission for MSG1 (LBT success) is used for starting RAR window
· R2 assumes the maximum RAR window size is extended to [20] ms
· We ask R1 regarding the support of multiple MSG3 transmission opportunities
· R2 assumes the range of ra-ContentionResolutionTimer is not extended for NR-U (note this contradicts earlier assumption)
· Either a) the ra-ContentionResolutionTimer is started regardless of the LBT outcome of msg3 transmission or b) ra-ContentionResolutionTimer is started only at successful LBT outcome of msg3 transmission + immediately the UE to restart from RACH resource selection if all MSG3 transmissions fail. FFS
In this contribution, we further discuss:
· Our preference on how to ensure uniqueness of RA-RNTI across RAR window
· Whether to (re)start the ra-ContentionResolutionTimer dependent on LBT outcome or not
Discussion
How to ensure uniqueness of RA-RNTI across RAR window
With the maximum RAR window agreed to be extended to at least 20ms, the RAR window of a PRACH occasion may overlap with the RAR window of subsequent PRACH occasion. In this case the UE in the subsequent PRACH occasion may decode the RA-RNTI PDCCH intended for the previous PRACH occasion with the following formulation.  
The RA-RNTI associated with the PRACH in which the Random Access Preamble is transmitted, is computed as:
RA-RNTI= 1 + s_id + 14 × t_id + 14 × 80 × f_id + 14 × 80 × 8 × ul_carrier_id
where s_id is the index of the first OFDM symbol of the specified PRACH (0 ≤ s_id < 14), t_id is the index of the first slot of the specified PRACH in a system frame (0 ≤ t_id < 80), f_id is the index of the specified PRACH in the frequency domain (0 ≤ f_id < 8), and ul_carrier_id is the UL carrier used for Msg1 transmission (0 for NUL carrier, and 1 for SUL carrier).
In order to prevent this from happening, the following approaches have been proposed so far:
Approach 1: Straightforward consideration of the SFN in the RA-RNTI calculation
The following is an example of the RA-RNTI calculation:
RA-RNTI= 1 + s_id + 14 × t_id + 14 × 80 × f_id + 14 × 80 × 8 × ul_carrier_id + 2 × 14 × 80 × 8 × (SFN mod max window size)
Approach 2: Reuse the unused code points in the t_id for the SCS.
In NR-u, it is agreed that the SCS for Rel-15 is 15KHz, 30KHz and 60KHz and this would mean that the t_id used is from 0 to 39 inclusive. Since SCS=120KHz is not for NR-u, the values t_id from 40 to 79 are not used and thus can be used for SCS = 60KHz. If the maximum window size is 20ms, it can designate the following mapping: 
For SCS=15KHz, the range for t_id to be 0<t_id<19 
For SCS=30KHz, the range for t_id to be 0<t_id<39
For SCS=60KHz, the range for t_id to be 0<t_id<79
In fact, for SCS=15KHz and SCS=30KHz, the maximum window size can be extended to 80ms and 40ms, respectively.
Approach 3: Include SFN info in the DCI or RAR
In this approach, the least significant bit of the SFN can be provided up to the maximum window size for the SCS in the DCI and/or RAR. For maximum RAR window size of 20ms, only 1 additional bit is needed. As long as there is unused bit space in DCI and/or RAR, the maximum window size can be much larger than Approach 1 and 2 can achieved even for high SCS.
For Approach 1, such approach will result in RA-RNTI using up more of the RNTI space when the RAR window is extended beyond maximum 10ms, which otherwise can be used by other RNTI such as C-RNTI etc.
For Approach 2, one shortcoming is that SCS=60KHz can only have a maximum RAR window size of 20ms.  Even though maximum RAR window size of 20ms is tentatively assumed in RAN2, it may not be sufficient to overcome LBT which would require confirmation by RAN1. Another shortcoming of this approach is that it may not be future proof as it does not extend to SCS=120KHz which may be needed for the utilization of FR2 in Rel-17 or beyond.
In Rel-15, there are 16 reserved bits for DCI format 1_0 scrambled with RA-RNTI. These reserved bits can be used to convey the SFN info where 1-bit allows 20ms maximum RAR window, 2-bit allows 40ms max RAR window and so on. This allows for forward compatibility of extending the max RAR window also for FR2 case.  As for including SFN info in RAR, there is only 1 R-bit left in the RAR format and this may not provide sufficient extension for the maximum RAR window if RAN1 requires to more than 20ms. Hence it is proposed to go with DCI in Approach 3.
Proposal#1: RAN2 assumes that SFN info is included in the DCI to resolve the ambiguity of the RA-RNTI. Confirm with RAN1 on this
Whether to (re)start the ra-ContentionResolutionTimer dependent on LBT outcome or not
In NR, the ra-ContentionResolutionTimer is started once it is considered by MAC that Msg3 is transmitted. The ra-ContentionResolutionTimer is restarted at each HARQ retransmission in the first symbol after the end of the Msg3 transmission. In RAN2#105bis, there is the following FFS:
Either a) the ra-ContentionResolutionTimer is started regardless of the LBT outcome of msg3 transmission or b) ra-ContentionResolutionTimer is started only at successful LBT outcome of msg3 transmission + immediately the UE to restart from RACH resource selection if all MSG3 transmissions fail. FFS

For Case a), it is assumed that the MAC is not informed of the LBT outcome by L1 and the ra-ContentionResolutionTimer is started.  UE assumes that the gNB would schedule for Msg3 retransmission upon not receiving any PUSCH or unsuccessfully decoding the PUSCH at the time slot where the UL grant in RAR scheduled the PUSCH transmission. This is exactly the existing behaviour of the gNB when PUSCH for Msg3 is not decoded successfully. gNB will not know exactly whether the PUSCH for Msg3 is not decoded successfully due to no transmission from the UE or due to very poor channel quality.  The retransmission attempts also increase the available scheduling opportunities in time domain for Msg3.
For Case b), MAC is informed of the LBT outcome by L1 and the ra-ContentionResolutionTimer is only started if the Msg3 is successfully sent.  If UE MAC did not receive a positive outcome, the UE MAC entity has to reattempt the whole RACH procedure again starting from RACH resource selection.  This not only wastes UE power on having to perform the power ramping, but also increases the delay for initial access and resumption if 4-step CBRA is used. Also with this approach, it may increase the latency for handover if CBRA is used during the handover.
In summary, Case a) maintains the latency and UE power consumption as before while Case B increases the latency and waste more UE power. Furthermore the retransmission attempts in Case a) can provide the additional scheduling opportunities in time for Msg3.  Hence it is proposed that:  
Proposal#2: The ra-ContentionResolutionTimer is started regardless of the LBT outcome of msg3 transmission
Conclusion and proposals
In this contribution, the following observations and proposals are discussed:
[bookmark: _GoBack]Proposal#1: Include SFN info in the DCI to resolve the ambiguity of the RA-RNTI.
Proposal#2: The ra-ContentionResolutionTimer is started regardless of the LBT outcome of msg3 transmission





