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1. RACH for handover
In the previous #93 meetings, we have the agreement that:
	Agreement:
For paired spectrum and within the same frequency range, and L = 4,
· the UE may for handover purpose assume an absolute value of the relative time difference between radio frame i in the current cell and the target cell is less than , if the any of the following conditions of the PRACH configurations are met:
· for PRACH configurations in which  is not equal to 1 in Tables 6.3.3.2-2 and 6.3.3.2-3
· for PRACH configurations in which  is equal to 1 in Tables 6.3.3.2-2 and 6.3.3.2-3 and the association period in Table 8.1-1 of [38.213] is not equal to 1


This agreement is focus on the paired spectrum handover in the same frequency layer. 
For unpaired spectrum handover in the same frequency layer, from [1],the LS from RAN4, we have the common sense that UE may assume that in TDD bands useServingCellTimingForSync is assumed to be set to TRUE. For intra-frequency measurements, UE may use the serving cell timing to derive the SSB index of neighbour cells in the same frequency layer. 
Then there are remaining issues on the time difference when the handover happens between the paired spectrum and unpaired spectrum or happens in the different frequency layer.
In last meeting, a draft text proposal of 38.211 is provided in [2] but exact values could need some further discussion.
+++++++++++++++++ DRAFT text proposal for 38.211, section 6.3.3.2  +++++++++++++++++
	For handover purposes, the UE may assume the absolute value of the time difference between radio frame 𝑖 in the current cell and radio frame 𝑖 in the target cell is less than Ntime_diff in Table 6.3.3.2-x, if any of the following conditions are fulfilled: 
- the entries in Tables 6.3.3.2-2 and 6.3.3.2-3 where 𝑥 ≠ 1 
- the entries in Tables 6.3.3.2-2 and 6.3.3.2-3 where 𝑥 = 1 and the association pattern period in Table 8.1-1 of [38.213] is not equal to 1

Table 6.3.3.2-x. Ntime_diff of the absolute value of the time difference between radio frame 𝑖 in the current cell and radio frame 𝑖 in the target cell
	
	Frequency range for target cell

	
	Paired spectrum with L=4
	Unpaired spectrum with L=4
	Unpaired spectrum with L=8
	Unpaired spectrum with L=64

	Frequency range 
for the current cell
	Paired spectrum with L=4
	153600𝑇s
	153600𝑇s
	153600𝑇s
	153600𝑇s

	
	Unpaired spectrum with L=4
	153600𝑇s
	76800𝑇s
for different frequency layer
	76800𝑇s
	76800𝑇s

	
	Unpaired spectrum with L=8
	153600𝑇s
	76800𝑇s
	76800𝑇s
for different frequency layer
	76800𝑇s

	
	Unpaired spectrum with L=64
	153600𝑇s
	76800𝑇s
	76800𝑇s
	76800𝑇s
for different frequency layer





++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
We can confirm the draft text proposal but several values in the table should be revised just like below:
Table 6.3.3.2-x. Ntime_diff  of the absolute value of the time difference between radio frame 𝑖 in the current cell and radio frame 𝑖 in the target cell
	
	Frequency range for target cell

	
	Paired spectrum with L=4
	Unpaired spectrum with L=4
	Unpaired spectrum with L=8
	Unpaired spectrum with L=64

	Frequency range 
for the current cell
	Paired spectrum with L=4
	153600𝑇s
	153600𝑇s
	153600𝑇s76800𝑇s
	153600𝑇s2SSB symbols or not specified

	
	Unpaired spectrum with L=4
	153600𝑇s
	76800𝑇s153600𝑇s
for different frequency layer
	76800𝑇s
	76800𝑇s2SSB symbols or not specified

	
	Unpaired spectrum with L=8
	153600𝑇s
	76800𝑇s153600𝑇s
	76800𝑇s
for different frequency layer
	76800𝑇s2SSB symbols or not specified

	
	Unpaired spectrum with L=64
	153600𝑇s
	76800𝑇s153600𝑇s
	76800𝑇s
	[bookmark: _GoBack]76800𝑇s2SSB symbols or not specified
for different frequency layer



In the column of ‘Unpaired spectrum with L=4’, we change the 76800𝑇s to 153600𝑇s. In the case of handover from Unpaired spectrum with L=4/8/64 to Unpaired spectrum with L=4, as the half frame indication and SSB index of the target cell can be deduced from the DMRS of PBCH, the time difference can be loosened to less than 5ms.
In the column of ‘Unpaired spectrum with L=8’, we change the 153600𝑇s to 76800𝑇s. UE can’t get the half frame indication from the DMRS of PBCH in the target cell. 76800𝑇s is needed to guarantee getting the information of half frame, so 76800𝑇s is good for the whole column.
The fourth column is ‘Unpaired spectrum with L=64’ for target cell, UE can only get the 3bits LSB of SSB index from the DMRS of PBCH. If there is no time difference constrain between source cell and target cell, UE can only get the 3bits MSB of SSB index and half frame indication after the PBCH decoding. As the ‘group presence’ and ‘bitmap in group’ of the SSB burst set in the source cell may not be same with these in the target cell, to be more safe, the time difference between the source cell and target cell should be less than half SS/PBCH block length which is 2 SSB symbols. The explanation is illustrated in the Figure 1. UE may get the related information of PBCH when UE make the inter frequency measurement before the handover, but it is not mandatory for the UE. If the network can’t reach the time difference requirement of 2 SSB symbols, it is better for gNB configuring longer HO procedure time for UE to decode the PBCH.



Figure 1 analysis of time difference for unpaired spectrum with L=64
Proposal 1: Revised the values in the above table and confirm the draft TP for RACH in handover.
1. TP for 38.213
3.1 TP for unchanged power ramping counter
In [3], the power ramping counter remains unchanged if the UE conducts beam switching showed as this: 

	If prior to a PRACH retransmission, a UE changes the spatial domain transmission filter, Layer 1 notifies higher layers to suspend the power ramping counter as described in [11, TS 38.321]



However, an exceptional case should be clarified to avoid a no-power-ramping trap.
For example, considering a UE with 4 Tx beams which are named beam 1,2,3,4. We assume the first transmission is on beam 1, and next retransmission is on beam 2, and then the beam 3 and 4. After one round, it switches back to beam 1. Following the specification, since these actions could be classified as changes of the spatial domain transmission filter, the power ramping counter would remain unchanged and the transmit power would be kept at the initial power in an endless loop.


Figure 2  Illustration of UE Tx beam sweeping for PRACH retransmission without ever increasing the counter
An exception should be added to the specification. UE beam switching means that the UE switches to a beam that has not been used before at this power ramping counter value. When a UE Tx beam is used a second time on the same power level, the power ramping counter should not be suspended. 
Proposal 2: When a UE Tx beam is used a second time on the same power level, the power ramping counter should not be suspended.

-----------Text Proposal--------
38.213 Section 7.4
	If prior to a PRACH retransmission, a UE changes the spatial domain transmission filter, except the filter being used a second time on the same power level , Layer 1 notifies higher layers to suspend the power ramping counter as described in [11, TS 38.321].


-----------End of Text Proposal--------

1. Conclusions
The following proposals have been made:
Proposal 1: Revised the values in the above table and confirm the draft TP for RACH in handover. 
Proposal 2: When a UE Tx beam is used a second time on the same power level, the power ramping counter should not be suspended.
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