3GPP TSG-RAN WG2 Meeting 107
R2-1911179
Prague, Czech Republic, 26 – 30 August, 2019                       

Agenda Item:
11.2.1.1
Source: 
Huawei, HiSilicon
Title: 
Discussion on Msg1 transmission in NR-U
Document for:
Discussion and decision
1 Introduction

In last RAN2 meeting, there was some discussion on the remaining issues for RACH and SR in NR-U and the following agreements were achieved [1]. 

	· The PREAMBLE_TRANSMISSION_COUNTER is not increased if the preamble is not transmitted due to LBT failure

· SR_COUNTER is increased only when SR is successfully transmitted

· 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

· As agreed in the SI phase, the sr-ProhibitTimer shall not prohibit SR transmissions due to SR that was not transmitted due to LBT failure. 


In this contribution, we would like to discuss about some enhancement on Msg1 transmission and give corresponding proposals. 
2 Discussion
In Rel-15, the following requirements in CA case are captured into TS 38.300 for four-step CBRA.

	When CA is configured, the first three steps of CBRA always occur on the PCell while contention resolution (step 4) can be cross-scheduled by the PCell. The three steps of a CFRA started on the PCell remain on the PCell. CFRA on SCell can only be initiated by the gNB to establish timing advance for a secondary TAG: the procedure is initiated by the gNB with a PDCCH order (step 0) that is sent on a scheduling cell of an activated SCell of the secondary TAG, preamble transmission (step 1) takes place on the indicated SCell, and Random Access Response (step 2) takes place on PCell.


In last meeting, there was some discussion on additional opportunities on Msg1. Even though some companies prefer to wait for more RAN1 progress, from RAN2’s perspective, some discussion can be initialized in order to restrain the candidates especially if it does not relate to BWP operation. One of the listed options is additional opportunities across serving cells/carriers, i.e., UE is allowed to select and initiate RACH on any serving cells where RACH resources are configured. It’s understood that this implies that CBRA is supported on SCells.
Actually for CFRA, it is the PDCCH order which indicates the cell to transmit the preamble, while for four-step CBRA, in legacy, is only supported on SpCell and the preamble can only be transmitted via SpCell. Even though as proposed by some companies, four-step CBRA on NR-U SCells is supported in next release, the approach of transmitting preambles on other cells within the same TAG of the cell where RA originally triggered may not work. This is because transmission of preambles on different cells may cause “virtual collision”. For example, there are two parallel preamble transmitting on different cells from two different UEs but the calculated RA-RNTI as well as the selected preamble is the same, then even though the gNB is able to detect both preambles since they are transmitted on different cells, based on current MAC PDU format, there is only one RAR for these two UEs. In this case, only one UE is able to complete the RACH procedure and the other one fails after the contention resolution even though from the gNB perspective, its preamble has been successfully decoded. This will increase the latency as well as reduce the possibility of success, unless some modification of the RAR format or the formula of RA-RNTI calculation is introduced. However, such kind of modification introduces too much complexity on UE implementation as well as specification and also requires quite a lot of discussion, which is not a preferred solution. Actually this is quite similar to the discussion in NR on the collision that happen between the four-step CBRA on Pcell and CFRA on Scell, which depends on the network configuration to handle. The difference is that for the case mentioned above, it is a collision between CBRAs and it is not able to rely on the network implementation to avoid. Therefore, for 4-step RACH, it is proposed to transmit the preamble on the cell where RACH originally initiated. When CA is configured, the first three steps of CBRA always occur on the SpCell as Rel-15.
Proposal 1: When CA is configured, the first three steps of CBRA always occur on the SpCell as Rel-15.
In addition, as agreed in last meeting, MAC returns to the resource selection step if LBT fails for Msg1 transmission opportunities and from MAC perspective and multiple Msg1 transmissions are not supported. Furthermore, selection on SSB or CSI-RS in NR can be reused here and one possible method to support additional transmission opportunities for Msg1 transmission is to support multiple RACH occasions on different frequency per SSB or CSI-RS as in NR and parallel LBT procedures are allowed to be performed on different ROs simultaneously. As long as whichever RO passes the LBT, the ongoing LBT attempt(s) on the other ROs can be stopped and preamble is transmitted immediately on the RO on which UE acquires the channel. In case multiple ROs pass the LBT check simultaneously, it is up to the UE implementation to choose only one among them to transmit preamble to guarantee there is only one ongoing Msg1 transmission at any time.  
Proposal 2: Parallel LBT on multiple ROs are allowed to be performed if these ROs are associated with the selected SSB or CSI-RS. 

Proposal 3: It is up to the UE implementation to choose only one RO among multiple ROs that pass the LBT check to transmit preamble. 

As we agreed earlier, both CFRA and CBRA are supported in NR-U. For CFRA, PDCCH order can be used to indicate a RO, in which the UE shares the gNB-acquired COT. In this case, UE only needs to perform a type 2 channel access procedure and has higher possibility to catch the channel. For the RO, it does no need to be within the set of RACH resource broadcasted by system information, but can be dynamically allocated by the DCI as a time and frequency resource. 
Proposal 4: PDCCH order indicating dedicated time and frequency RACH resource should be supported to indicate a RO where the UE shares the gNB-acquired COT for CFRA. 

3 Conclusion

In this contribution, we discuss about some enhancement on Msg1 transmission and we have the following proposals. 
Proposal 1: When CA is configured, the first three steps of CBRA always occur on the SpCell as Rel-15.Proposal 2: Parallel LBT on multiple ROs are allowed to be performed if these ROs are associated with the selected SSB or CSI-RS. 

Proposal 3: It is up to the UE implementation to choose only one RO among multiple ROs that pass the LBT check to transmit preamble. 

Proposal 4: PDCCH order indicating dedicated time and frequency RACH resource should be supported to indicate a RO where the UE shares the gNB-acquired COT for CFRA. 
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