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Introduction
In RAN1-AdHoc-2 meeting, the Multiple Msg.1 for contention free RACH is proposed from RAN1, which is used for improving Msg.1 transmission reliability. Because of being different with single Msg.1, the RAR mechanism should be redesigned, thus in RAN2#99 meeting, the RAR mechanism had following agreements:
Agreements:
For multiple msg1 transmissions for contention free RACH
· A single RAR window is applied for multiple msg1 transmission.
· The RAR window is started after transmission of the first preamble after a “offset”.
· The UE monitors multiple RA-RNTIs.  The RA-RNTI is associated to the RACH transmission occasion in which the preamble was transmitted.
· Once a RAR is received, the RAR reception is considered successful, as in LTE.  The UE stops multiple preamble transmission.
· Details of RA-RNTI calculations are FFS
The intention of this contribution is to share more views on the RAR window for the multiple-msg1 transmission
  
Discussion

RA-RNTI calculation for Multiple Msg.1 transmission

In LTE, the main purpose of RA-RNTI and RAPID is to address a RAR to a specific UE (or UEs in case of contention) that transmitted a specific preamble (with a RAPID) in a specific RACH transmission occasion (with an RA-RNTI).  In the multiple msg.1 transmission, for each msg1 transmission within one multiple msg1 transmission attempts, separate preamble will be transmitted on separate PRACH occasion, we think the formula for RA-RNTI designed for single msg1 transmission can be reused.

[bookmark: OLE_LINK3]Proposal 1: In order to save the complexity, the RA-RNTI formula designed for single msg.1 transmission should be reused for multiple Msg.1 transmission. 

RAR Window for Multiple Msg.1 transmission 
In RAN2#99 meeting ,  a single RAR window is agreed for multi-Msg.1 transmission, which means UE should start only one window for receiving RAR no matter how many Msg.1 to be sent in this RACH attempt. From this agreement, how to model the single RAR window shall be determined in the near future. Two alternatives can be considered for the single RAR window.
Alternative 1: A single RAR window combined by multiple independent RAR sub-window.
For the alternative 1, for each preamble transmission, the UE starts one RAR sub-window and monitor the related RA-RNTI, which is calculated based on the same formula for the single Msg1 transmission, within the RAR sub-window. Once the RAR sub-window expires, then the UE stop the monitoring of the related RA-RNTI.  In this case, the single RAR window can be considered as a union of RAR sub-windows for each preamble transmission.


Fig.1 Response Window for multiple Msg.1 transmission

[bookmark: _Hlk493775758]Alternative 2: Single common window for multi-msg1 transmission
For alternative 2, only one RAR window is configured for multiple msg.1 transmission, and the single window (timer for window) will be started at the beginning of each multiple msg.1 transmission attempts. For each preamble transmission within multi-msg1 transmission, one RA-RNTI is calculated, and UE monitor the RA-RNTI within the single RAR window. Since there is only one common window, UE have to monitor all the RA-RNTI (e.g. one RA-RNTI for each preamble transmission) continuously unless a valid RAR is received or the timer of RAR window expired.
In addition, since only the single msg1 transmission is taken into account in the design of RA-RNTI and RAR, the RA-RNTI and RAR can only identify one preamble transmission uniquely within one RAR window, which is designed for single transmission. For example, if the maximum value for RAR window of single transmission is 10ms, the RA-RNTI/RAR can only uniquely identify one preamble transmission within 10ms. If the RAR window for multiple msg1 transmission is 100ms, then some restriction may be introduced on the dedicated RA resource reservation on NW side and lead to negative impact on the resource efficiency.

One comparison table is given as follow to show the pros and cons.
	
	Pros
	Cons

	Alt.1 Single RAR window consist of multiple independent RAR sub-window
	UE only need to monitor the RA-RNTI in the related sub-window.
The dedicated RA resources can be reused in an efficient way.
	UE need to maintain separate RAR sub-window for each preamble transmission within one multi-msg1 transmission attempt.

	Alt.2: Single common window
	UE only need to maintain one single window/timer for each multi-msg1 transmission.
	UE need to monitor lots of RA-RNTI (one RA-RNTI for each preamble transmission) continuously during the whole common window.
The dedicated resources can not be reused in an efficient way due to the collision of RAR in common window.



Based on the table above, it can be observed that the alt.1 may provide better resource efficiency with limited complexity. So, we give our proposal as:

[bookmark: OLE_LINK1]Proposal 2: The single RAR window for one multi-msg1 transmission attempt consists of multiple RAR sub-windows, which is maintained per preamble transmission.

Conclusion
As described above, we proposed:
Proposal 1: In order to save the complexity, the RA-RNTI formula designed for single msg1 transmission should be reused for multiple Msg.1 transmission.
Proposal 2: The single RAR window for one multi-msg1 transmission attempt consists of multiple RAR sub-windows, which is maintained per preamble transmission.
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