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Introduction
In RAN1 #89 meeting, the discussion on the counter of power ramping for RACH Msg.1 retransmission was done and the following was agreed[1]. 
Agreements:
· If the UE conducts beam switching, the counter of power ramping remains unchanged
· FFS: UE behavior after reaching the maximum power
· RAN1 will definitely decide above FFS point


RAN1 further needs to discuss and decide how the counter for the number of PRACH Msg.1 transmissions is incremented. Although the operation of the counter of power ramping was finally defined, we think the counter for the number of PRACH Msg.1 transmissions is different from the one of power ramping. In the following, we discuss how to count the number of PRACH Msg.1 transmission. 

Discussion
 In random access procedure of LTE, the maximum number of preamble transmission preambleTransMax is defined. The PREAMBLE_TRANSMISSION _COUNTER is compared with this as shown below[2]. 
5.1.4 Random Access Response reception (from 36.321 v14.2.1)
If no Random Access Response is received within the RA Response window, or if none of all received Random Access Responses contains a Random Access Preamble identifier corresponding to the transmitted Random Access Preamble, the Random Access Response reception is considered not successful and the MAC entity shall:
-	if the notification of power ramping suspension has not been received from lower layers:
-	increment PREAMBLE_TRANSMISSION_COUNTER by 1;
-	if the UE is an NB-IoT UE, a BL UE or a UE in enhanced coverage:
-	if PREAMBLE_TRANSMISSION_COUNTER = preambleTransMax-CE + 1:
-- omitted --
-	else:
-	if PREAMBLE_TRANSMISSION_COUNTER = preambleTransMax + 1:

In single beam operation of NR, the same operation as LTE can be done. Therefore, the counter for the number of PRACH Msg.1 transmissions is incremented in every transmission. However, the clarification is needed for multi beam operation. In the following, we discuss how the counter for the number of PRACH Msg.1 transmissions is incremented in each combination case of gNB beam correspondence and UE beam correspondence capability.

(1) gNB: correspondence, UE: correspondence
 In this case, the same single beam is used in gNB and UE respectively. Therefore, the same operation can be done as single beam operation. The counter for the number of PRACH Msg.1 transmissions is incremented in every transmission.

(2) gNB: non-correspondence, UE: correspondence
 In this case, a UE transmits multiple PRACH preambles with the same UE Tx beam in a RACH transmission occasion. It is done by using one preamble format consisting of multiple preambles. Therefore, the counter is incremented per RACH transmission occasion. An example is shown in the figure 1.
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Figure 1: How to count the number of PRACH Msg.1 transmissions
(gNB: non-correspondence, UE: correspondence)

(3) gNB: non-correspondence, UE: non-correspondence
 In this case, UE Tx beam switching might occur. One possibility (option 1) how to count is shown in the figure 2. The counter is incremented only when UE Tx beam switching doesn’t occur between adjacent RACH transmission occasions for the UE. The counter is not incremented when UE Tx beam switching occurs between adjacent RACH transmission occasions for the UE. However, it is not discussed yet. Another possibility (option 2) is shown in the figure 3. In this figure, the counter is always incremented regardless of UE Tx beam switching occurrence. In the table 1, we compare these two options.
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Figure 2: How to count the number of PRACH Msg.1 transmissions (option 1)
(gNB: non-correspondence, UE: non-correspondence)
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Figure 3: How to count the number of PRACH Msg.1 transmissions (option 2)
(gNB: non-correspondence, UE: non-correspondence)

Table 1: Comparison of options (no beam correspondence in both gNB and UE)
	
	Pros
	Cons

	Option 1:
[bookmark: _GoBack]Increment only in Msg.1 transmission with no UE Tx beam switching
	· The number of transmissions among UE Tx beam directions can be the same
· The number of transmissions in one UE Tx beam direction is the same even if the total number of UE Tx beam directions is different among UEs
· Count operation is similar to the power ramping counter
	· It is slower to reach the maximum transmission number

	Option 2:
Increment in every Msg.1 transmission
	· It is faster to reach the maximum transmission number
	· The number of transmissions among UE Tx beam directions can be different
· The number of transmissions in one UE Tx beam direction becomes different if the total number of UE Tx beam directions is different among UEs



 We prefer option 1 because it is important to make the number of transmissions among UE Tx beam directions same in terms of interference management and fairness for transmission opportunity in each direction. 

(4) gNB: correspondence, UE: non-correspondence
 It is the same discussion as the case in (3).

After discussion in each case, the following is our proposal.
Proposal:
· The counter for the number of PRACH Msg.1 transmissions is incremented only when the same UE Tx beam is kept between adjacent RACH transmission occasions for the UE
· The counter is compared with the maximum number of PRACH Msg.1 transmissions in each time the counter is incremented (same as LTE)

Conclusion
In this contribution, we discussed how the counter for the number of PRACH Msg.1 transmissions is incremented. Our proposal is as follows. These aspects should be concluded for Rel-15.
Proposal:
· The counter for the number of PRACH Msg.1 transmissions is incremented only when the same UE Tx beam is kept between adjacent RACH transmission occasions for the UE
· The counter is compared with the maximum number of PRACH Msg.1 transmissions in each time the counter is incremented (same as LTE)
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