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Discussion and Decision
1      Introduction
In NR, a cell may comprise multiple TRPs and may require multiple beam in high frequency band. In some cases, the gNB may be able to resolve the Msg1 collision (e.g. preamble collision) due to receiving the Msg1 from different TRPs or different UL receive beam. If the gNB transmits RAR/Msg2 for each of the received Msg1, the UE may have to select among the received RARs (e.g. targeting the same preamble). This is further discussed in the contribution.  

2      Discussion
In LTE, after preamble transmission, UE monitors for its RA-RNTI PDCCH in its RAR window. If one is detected, it decodes the RAR PDU to find whether it contains RAR with its preamble signature. If one is found, it will stop monitoring for RAR even when RAR window has not expired. Msg3 collision only occurs due to collision of Msg1.
In NR, each cell may consist of multiple TRPs. A preamble transmission from a UE may be received by more than one TRPs of the cell. If the TRP of the gNB shared the same PRACH resources, the UE may receive more than 1 RAR within the RAR window from the 2 TRPs. On the other hand, it may also be possible that gNB is receiving the same preamble from 2 different UEs from different TRPs and will have to respond with 2 RARs. Another scenario where a UE may receive more than 1 RAR is when 2 UEs selected the same preamble associated to the same DL TX beam at the gNB but are received by 2 different UL RX beams at the gNB. 

In such cases, the gNB can respond with a RAR for all the same Msg1 in the same time and frequency resource. If they are all from the same UE, then it will be ok. But if they are transmitted by different UEs, only one UE will succeed, while others will fail automatically. In order not to treat such cases as collision, the gNB has to send multiple RARs, each corresponding to a Msg1 received.
Observation: UE may receive multiple RARs within a RAR window (i.e. gNB has to respond with RARs for same preamble from different TRP or UL RX beam as it maybe from different UEs). 
The following approaches that can be adopted from the UE perspective:

1. UE picks the first RAR within the RAR window (legacy LTE behaviour)
2. UE receives all the RARs (corresponding to its Msg1 transmission) within the RAR window but responds to all in Msg3

3. UE receives all the RARs (corresponding to its Msg1 transmission) within the RAR window but pick only 1
a) Randomly picks one of the RAR
b) Picks the RAR indicating the quality of the strongest preamble signal received and/or other information
c) Picks the RAR with the strongest received power
For 1), if the Msg1 is due to different UEs, only 1 UE will succeed in the contention resolution. This may allow one UE to save UE power consumption and reduce latency, while the other UEs in contention may result in more UE power consumption and increase latency due to PRACH retransmission.
For 2), the UE may have to monitor for PDCCH with different temporary C-RNTI and try to perform contention resolution for each one of them in Message4. It is likely to further complicate the random access procedure. Also the gNB has to resolve the contention if multiple Msg3s are for the same UE.
For 3b), again, if the preamble transmission is due to different UEs, only 1 UE will succeed in the contention resolution.

For 3c), it is assuming that the UE is in different distance to the TRP. However this may not able to resolve the different UEs received by different UL RX beam at the gNB associated with the same DL TX beam at the gNB.  
For 3a), it provide some probabilistic chance that different RARs may be picked by different UEs.
It seems like a combination of 3a) and 3c) may be reduced the case that UE selects the same RAR. Basically, UE filters out the RARs that are received weaker than the others. And for the other RARs (consider received sufficiently strong), the UE then randomly pick a RAR.
For procedure (e.g. handover, SR/UL TA) that consider latency to be important, the network may configure UE to go for approach 1) where the UE picks the first RAR within the RAR window.

Proposal#1: Whether the UE should monitor for multiple RARs within its RAR window or pick the first RAR within the RAR window should be configurable by the network either via broadcast or dedicated signalling. The network should also be able to configure in terms of the events which the UE should monitor for multiple RARs 
Proposal#2: For UE that monitors for multiple RARs that matches its Msg1 within its RAR window, the UE should randomly select among the matched RARs with good received signal quality. 
3      Conclusion
In this contribution, we observe that the UE may be sent multiple RARs related to its Msg1 in multiple TRPs and beams scenarios and has the following observations and proposals:

Observation: UE may receive multiple RARs within a RAR window. 

Proposal#1: Whether the UE should monitor for multiple RARs within its RAR window or pick the first RAR within the RAR window should be configurable by the network either via broadcast or dedicated signalling. The network should also be able to configure in terms of the events which the UE should monitor for multiple RARs 
Proposal#2: For UE that monitors for multiple RARs that matches its Msg1 within its RAR window, the UE should randomly select among the matched RARs with good received signal quality. 
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