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1. Introduction
In the RAN 1 #86b meeting, some agreements on RACH in multi-beam operation have been achieved as follows. [1][2]
· When Tx/Rx reciprocity is available at gNB at least for multiple beams operation, the following RACH procedure is considered for at least UE in idle mode
· Association between one or  multiple  occasions for DL broadcast channel/signal and  a subset of RACH resources is informed to UE by broadcast system information or known to UE
· FFS: Signaling of  “non-association”
· Detailed design for RACH preamble should be further studied
· Based on the DL measurement and the corresponding association, UE selects the subset of RACH resources
· FFS: Tx beam selection for RACH preamble transmission
· At gNB, the DL Tx beam for the UE can be obtained based on the detected RACH preamble and would be also applied to Message 2
· UL grant in message 2 may indicate the transmission timing of message 3
· For the cases with and without Tx/Rx reciprocity, the common random access procedure should be strived
· When Tx/Rx reciprocity is not available, the the following could be further considered for at least UE in idle mode
· Whether or how to report DL Tx beam to gNB, e.g.,
· RACH preamble/resource
· Msg. 3
· Whether or how to indicate UL Tx beam to the UE, e.g., 
· RAR
In [3], we have discussed some issues for the TA derivation for non-reciprocal UE, and we have observed that independent UL/DL beam management can result in large TA range. As the common RACH procedure should be strived for the cases with and without Tx/Rx reciprocity, in this contribution, we would like to discuss the TA derivation issue for the cases with and without Tx/Rx reciprocity. 

2. Discussion
To incorporate UE beamforming gain in initial access, it would be beneficial for the UE to perform DL beam management procedure P-1 to acquire TRP TX beam and UE RX beam. However, there is no guarantee that the acquired DL TRP-UE beam pair is the best UL TRP-UE beam pair. In fact, UE may trade the acquired beam quality with the access latency as further beam optimization for data communication can be left for DL beam management procedure P-2/P-3. For UE with at least partial channel reciprocity, it can use the acquired DL RX beam as UL TX beam to send PRACH signal. On the other hand for UE without channel reciprocity, UE/TRP has to perform independent UL beam management procedure U-1 using PRACH. Similarly, UE/TRP can perform UL UE/TRP beam sweeping until a good UL UE-TRP beam pair has been identified. Although the channel by nature is reciprocal in particular in a TDD system, the acquired DL TRP-UE beam pair may propagate through different channel paths from the acquired UL UE-TRP beam pair due to independent DL/UL beam management procedures. Generally with regard to the channel reciprocity, there can be the following cases during initial access:
Case 1: same UE TX/RX beam, same TRP TX/RX beam
Case 2: different UE TX/RX beam, same TRP TX/RX beam
Case 3: same UE TX/RX beam, different TRP TX/RX beam
Case 4: different UE TX/RX beam, different TRP TX/RX beam
When deriving the TA, the Round Trip Delay (RTD) can be calculated by , where  indicates the time difference between the different channel clusters that the DL and UL beam pair propagate through. For case 1, which can be viewed with full channel reciprocity in both TRP and UE side,  can be 0 and for the other cases, which may come from non-calibrated antenna in either UE side or TRP side or both side,  should be above 0. 
Figure 1 illustrates the CDF of potential additional TA range with independent DL/UL beam sweep for UMi indoor UEs at 30GHz carrier frequency. The UEs with two strongest channel clusters having less than 3dB power difference are chosen. And the additional TA range is calculated as channel cluster delay difference. Roughly 73% indoor UEs satisfy this condition. If we assume that CP is reduced proportionally to sub-carrier spacing, normal CP length is reduced to 1.17 us for 60 kHz subcarrier spacing and scaled down further with wider sub-carrier spacing. Then the additional TA range can be comparable or even much larger than CP length.
[image: ]
Figure 2: Potential additional TA  range with independent DL/UL beam sweep.
Therefore the range of TA for different cases could be quite different. For example, if the channel reciprocity can be confirmed in both TRP and UE side, the range of TA can be small. However if no channel reciprocity can be confirmed, the range of TA can be large. Such channel reciprocity is determined by whether both UE and TRP antenna is calibrated. Thus to save the overhead of RAR, for calibrated UE and TRP, the size of TA bit width can be small. So some signalling to indicate the reciprocity in TRP and UE side could be helpful to determine the range of TA.
Observation 1: the range of TA can be determined by whether the antenna is calibrated in TRP and UE side.
Proposal 1: different range of TA in RAR can be considered for different reciprocity cases to save the overhead.
Proposal 2: some signalling on the indication of reciprocity in TRP and UE side during initial access can be taken into account to determine the range of TA.

3. Conclusions
[bookmark: _GoBack]In this contribution we have discussed the TA derivation for the cases with and without reciprocity, and its impact to RAR signaling. We have the below observations and proposals:
Observation 1: the range of TA can be determined by whether the antenna is calibrated in TRP and UE side.
Proposal 1: different range of TA in RAR can be considered for different reciprocity cases to save the overhead.
Proposal 2: some signalling on the indication of reciprocity in TRP and UE side during initial access can be taken into account to determine the range of TA.
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