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1   Introduction
In RAN2 #NR AH2 meeting [1], the following agreement for msg1-based SI request has been achieved:
	Msg2 reception uses RA-RNTI that corresponds to the Msg1 transmitted by the UE (details of RA-RNTI selection left to UP discussion)


And in RAN2 #99 meeting [2], the following agreements are achieved for RAR multiplexing of normal RACH procedure, but how to handle SI request responses are still FFS:

	1.
NR should support RAR multiplexing 

2.
MAC PDU of RAR shall follow the MAC PDU format for NR (interleaved MAC sub-headers).  MAC sub-header details are FFS.  

3.
The BI is located in the front of the MAC PDU, as the first entry

4.
FFS if SI request responses are grouped together


In RAN2 #99bis meeting [3], the following agreements were obtained:

	1
As in LTE, two bits (T/E) are used and 6 bits RAPID.

2
It is up to the network where the SI request and RARs are placed


	=> At least time and frequency is used in the RA-RNTI formula


	1.
There is at most one Random Access procedure ongoing at any point in time in a MAC entity. It is up to UE implementation how to prioritize.   

2.
Stopping of the RA procedure for SI request is up to UE implementation 

3.
The MAC is made aware of the preamble sequences reserved for SI requests.  


Based on the above view, this contribution discusses issues about MSG1 based on-demand SI including the multiplexing of SI request responses and the RAR monitoring improvement.
2   Response of SI request

2.1 SI request responses multiplexed into one MSG2
In RAN2 #99bis meeting, the placement of SI request responses was discussed including whether SI request responses should be placed before the RAR MAC subPDUs and after the BI MAC subPDU. The final agreement is that it is up to the network where to put SI request and RARs. Such agreement implicitly indicates that SI request responses and RARs can be multiplexed into one MAC PDU, and same RA-RNTI calculation method will be applied for both SI request responses and RARs. Based on the agreement in RAN2 #99bis, at least time and frequency is used in RA-RNTI formula. If the SI requests are sent through the same PRACH occasion, then same RA-RNTI will be used and multiples SI request responses for different Sis can be grouped together.

Observation1: The same RA-RNTI calculation method will be applied for both SI request responses and RARs.
Observation2: multiple SI request responses for different SIs can be grouped together only if their requests are sent on the same PRACH occasion.
2.2 RAR monitoring before the preamble transmission

Since the PRACH occasions and the related preambles have been indicated to UE via minimal SI, so UE could monitor the RAR before its preamble transmission. 
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Figure 1: illustration of UE’s RAR monitoring
In the example of figure 1, MAC entity receives the indication from RRC entity in which MAC is requested to transmit a preamble to request a SI. MAC entity finds the first PRACH occasion has passed. There may exist UE who has already transmit the same preamble for the same SI in the first PRACH occasion, and gNB may response RAR corresponding to the first PRACH occasion.

Based on the above discussion about RA-RNTI, UE’s MAC entity could know the RA-RNTI associated with the first PRACH occasion. Besides, if gNB responses RAR, the RAR will contain the RAPID for the transmitted preamble. Thus, although this UE does not know whether the same request has been transmitted by other UEs in the last PRACH occasion, it could monitor the RAR before the next PRACH occasion, which means UE could monitor the RAR during T1 in figure1. If such UE does not receive the target RAR, it will transmit preamble in the next PRACH occasion, it could still monitor RAR which responses other UE requesting the same SI during T2 in figure1. Furthermore, if UE does not receive the target RAR during T2, UE will monitor RAR during RAR window associated with the next PRACH occasion, by using RA-RNTI associated with the next PRACH occasion and the SI.
In the situation that UE could monitor RAR corresponding to the same preamble transmitted in the first PRACH occasion by other UEs, RA success can be indicated by the following three cases:

- Case 1: UE receives the target RAR by using RA-RNTI associated with the first PRACH occasion or the same SI before the next PRACH occasion, i.e. during T1, and does not need to transmit preamble.

- Case 2: UE transmits preamble in the next PRACH occasion, but receives the target RAR by using RA-RNTI associated with the first PRACH occasion or the same SI before the beginning of RAR window, i.e. during T2.

- Case 3: UE transmits preamble in the next PRACH occasion, and receives the target RAR by using RA-RNTI associated with the next PRACH occasion or the same SI in the associated RAR window.
In all these 3 cases, UE receives the RAR with RAPID indicated by RRC shall consider the success of RA procedure. UE shall not retransmit the preamble any more, and indicate to RRC for the success of on-demand SI request.

Proposal 1: UE shall begin to monitor RAR before the preamble transmission upon RRC indication for on-demand SI request.
When RRC indicates MAC to request multiple on-demand SIs, e.g. SI x and SI y, UE will have to request the SIs through RA procedures one by one. For example, UE requests SI x first. During the RA procedure for SI x request, UE can also monitor the RAR based on SI y request from other UEs. If a RAR for SI y request has been received, UE will not need to request SI y through another RA procedure anymore.

Proposal 2: When RRC indicates MAC to request multiple on-demand SIs, UE can continue to monitor RARs corresponding to requested SIs even one RAR has been successfully received.
There is at most one Random Access procedure ongoing at any time in a MAC entity. If MAC is indicated to perform a RA procedure, e.g. for RRC connection establishment, during performing msg1-based SI request, it is up to UE implementation whether SI request will be continued or stopped. In fact, even though SI request is stopped, UE can monitor RAR based on the same SI request from other UEs. If such RAR is received, UE can indicate to RRC for the success of on-demand SI request.

Proposal 3: If UE stops the msg1-based SI request due to another RA procedure, it can continue to monitor the RAR which is based on the same SI request from other UEs.
3 Conclusion
This contribution discusses some improvements for RAR reception and proposals:
Observation1: The same RA-RNTI calculation method will be applied for both SI request responses and RARs.
Observation2: Whether multiple SI request responses for different SIs can be grouped together depends only whether their requests are sent on the same PRACH occasion.
Proposal 1: UE shall begin to monitor RAR before the preamble transmission upon RRC indication for on-demand SI request.
Proposal 2: When RRC indicates MAC to request multiple on-demand SIs, UE can continue to monitor RARs corresponding to requested SIs even one RAR has been successfully received.

Proposal 3: If UE stops the msg1-based SI request due to another RA procedure, it can continue to monitor the RAR which is based on the same SI request from other UEs.
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