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Background

This document summarizes the submitted contributions for RAN1#94bis for AI 7.1.1.2, " Maintenance for Physical random access channel and procedure". Two issues have been identified in the submitted tdocs for this agenda item.
· Network Synchronization Requirement for Handover
· Msg1 transmission using the combination of 30 kHz Msg1 SCS and 5 MHz BW

Network Synchronization Requirement for Handover

[bookmark: _Hlk526129577]Based on the proposals the following summary is made:

In total eight companies have submitted proposals regarding RACH configuration for handover. Those proposals are added in section 2.1 to 2.8. In RAN1#93 we have reach agreement for paired spectrum and L = 4, the UE assumes an absolute timing difference less than 153600Ts. What remains to agree upon is for unpaired spectrum and L = 4, 8 and 64.
· For L = 8 (FR1) most of the companies propose to have UE assumption about the absolute timing difference
· For L = 64 (FR2) most of the companies propose to have no UE assumption about the absolute timing difference


· For unpaired spectrum and same frequency range there is no need to specify any restriction as network is assumed to be synchronized for unpaired spectrum within same frequency layer. 
· For inter frequency handover purpose and unpaired spectrum the UE may assume the absolute value of the time difference between radio frame  in the current cell and radio frame  in the target cell is less than 153600Ts for L = 4 
· For inter frequency handover and target cell in unpaired spectrum uses L = 8 and 64, some more discussion is needed regarding to specify a UE assumption about the absolute timing difference or not.
· For L = 8 there are two alternatives
· Use timing assumption of +- 2.5ms (76800Ts)
· Use timing assumption of +- 5ms (153600Ts), (by using other RS than SSB, e.g if using CSI-RS if configured with 5ms periodicity and supported by the UE)
· For L = 64 there are two main alternatives
· The UE decodes BCH on any cell on target frequency (one time). This timing information can later be used for handover purpose for the target cell on that frequency layer
· The UE assums timing asumption on XTs
· [bookmark: _GoBack]X = +-2.5ms (UE need to use another RS than SSB to derive the timing, e.g CSI-RS if configured with 5ms periodicity and supported by the UE)
· X = is a small value
· Suggestion is that we start to agree on the case with L = 4 followed by L = 8 and finally the case L = 64.

In RAN#80 (RP-182071) a CR on using L = 8 in unpaired spectrum from 2.4GHz to 6GHz was approved under the condition that discussions in RAN1 in inter-frequency handover, solutions based on reading PBCH in neighbor cell is excluded. 
	RAN#81 [1]
RP-182071           CR 38.213 on Change of carrier frequency lower boundary supporting                                                CMCC
                           maximum 8 SS/PBCH blocks
conclusion: This CR is approved under the condition that, in upcoming WGs discussion on inter-frequency RRM/handover, solution(s) based on neighbor cell’s PBCH decoding is excluded
The document was approved.




Proposals:
For L = 4
For inter frequency handover purposes to target cell in unpaired spectrum where the target cell uses , the UE may assume the absolute value of the time difference between radio frame  in the current cell and radio frame  in the target cell is less than  if any of the following conditions are fulfilled:
-	the entries in Tables 6.3.3.2-2 and 6.3.3.2-3 where 
-	the entries in Tables 6.3.3.2-2 and 6.3.3.2-3 where  and and the association period in Table 8.1-1 of [38.213] is not equal to 1

For L = 8 we have two alternatives to select among: 
Alt1:
For (inter frequency) handover purposes in unpaired spectrum where the target cell uses , the UE may assume the absolute value of the time difference between radio frame  in the current cell and radio frame  in the target cell is less than 
Alt 2:
For inter frequency handover purposes in unpaired spectrum where the target cell uses , the UE may assume the absolute value of the time difference between radio frame  in the current cell and radio frame  in the target cell is less than  if the association pattern period in Table 8.1-1 of [38.213] is not equal to 10ms
Alt 3:
For inter frequency handover purposes in unpaired spectrum where the target cell uses , the UE may assume the absolute value of the time difference between radio frame  in the current cell and radio frame  in the target cell is less than  if the association pattern period in Table 8.1-1 of [38.213] is not equal to 10ms
For L = 64 we have the following alternatives:
Alt1:
For intra frequency handover to a target cell in FR2 in same frequency layer, the UE can determine the start of the frame and the SFN based on the timing of the source cell or a cell on the same frequency as the target cell.  
For inter frequency handover to a target cell in FR2, the UE is expected to decode the BCH channel of any detected cell in the target frequency layer to determine the start of the frame and the SFN.
Alt2: 
For inter frequency handover purposes in unpaired spectrum where the target cell uses , the UE may assume the absolute value of the time difference between radio frame  in the current cell and radio frame  in the target cell is less than 
	Options for value of X
	Option 1: X = 76800 
	Option 2: X smaller than 76800


Huawei
Proposal 1: Adopt the text proposal in Appendix A. 
Appendix A: TP of RACH configuration for handover (TS 38.211, f30)

-------------- Start of Text proposal for 38.211 ---------------------------
[bookmark: _Toc516767307]6.3.3.2	Mapping to physical resources
The preamble sequence shall be mapped to physical resources according to





where  is an amplitude scaling factor in order to conform to the transmit power specified in [5, TS38.213], and  is the antenna port. Baseband signal generation shall be done according to clause 5.3 using the parameters in Table 6.3.3.1-1 or Table 6.3.3.1-2 with  given by Table 6.3.3.2-1.
Random access preambles can only be transmitted in the time resources given by the higher-layer parameter prach-ConfigurationIndex according to Tables 6.3.3.2-2 to 6.3.3.2-4 and depends on FR1 or FR2 and the spectrum type as defined in [8, TS38.104]. 
[bookmark: _Hlk508280483]Random access preambles can only be transmitted in the frequency resources given by the higher-layer parameter msg1-FrequencyStart. The PRACH frequency resources , where  equals the higher-layer parameter msg1-FDM, are numbered in increasing order within the initial active uplink bandwidth part during initial access, starting from the lowest frequency. Otherwise,  are numbered in increasing order within the active uplink bandwidth part, starting from the lowest frequency.
For the purpose of slot numbering in the tables, the following subcarrier spacing shall be assumed:
-	15 kHz for FR1
-	60 kHz for FR2.
For handover purposes within the same frequency range in paired spectrum with , the UE may assume the absolute value of the time difference between radio frame  in the current cell and radio frame  in the target cell is less than  if any of the following conditions are fulfilled:
-	the entries in Tables 6.3.3.2-2 and 6.3.3.2-3 where 
-	the entries in Tables 6.3.3.2-2 and 6.3.3.2-3 where  and and the association period in Table 8.1-1 of [38.213] is not equal to 1
For inter frequency handover purposes to target cell in unpaired spectrum uses , the UE may assume the absolute value of the time difference between radio frame  in the current cell and radio frame  in the target cell is less than  if any of the following conditions are fulfilled:
-	the entries in Tables 6.3.3.2-2 and 6.3.3.2-3 where 
-	the entries in Tables 6.3.3.2-2 and 6.3.3.2-3 where  and and the association period in Table 8.1-1 of [38.213] is not equal to 1
For inter frequency handover purposes in unpaired spectrum with target cell uses , the UE may assume the absolute value of the time difference between radio frame  in the current cell and radio frame  in the target cell is less than  if any of the following conditions are fulfilled:
-	the entries in Tables 6.3.3.2-2 and 6.3.3.2-3 where 
-	the entries in Tables 6.3.3.2-2 and 6.3.3.2-3 where  and and the association period in Table 8.1-1 of [38.213] is not equal to 1
For inter frequency handover from serving cell in paired spectrum to target cell configured with CSI-RS in unpaired spectrum uses , the UE may assume the absolute value of the time difference between radio frame  in the current cell and radio frame  in the target cell is less than  if any of the following conditions are fulfilled:
-	the entries in Tables 6.3.3.2-2 and 6.3.3.2-3 where 
-	the entries in Tables 6.3.3.2-2 and 6.3.3.2-3 where  and and the association period in Table 8.1-1 of [38.213] is not equal to 1
-------------- End of Text proposal for 38.211 ---------------------------
ZTE
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
	76800𝑇s2SSB symbols or not specified
for different frequency layer



Proposal 1: Revised the values in the above table and confirm the draft TP for RACH in handover.

LGE
Proposal 1: 
· If the below assumption is agreed, we can agree the text proposal.
· UE assume that the tolerance of frame boundary between cells is +/-5ms for two cases (i.e. FDD to TDD, TDD to FDD), and is +/-2.5ms for TDD to TDD case.
· Text Proposal for 38.211, section 6.3.3.2
===== Start of 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 Ttime_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. Ttime_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



===== End of Text Proposal ====

CATT
Proposal 1:
· For intra-frequency handover within the unpaired spectrum, UE assumes the timing between source and target cells are fully synchronized, including the SFN.

· For other intra-frequency and inter-frequency handovers within the unpaired spectrum, or within the  paired spectrum, or between unpaired spectrum and paired spectrum, UE assumes the absolute value,  of the time difference between the radio frame i of the current cell and the radio frame i of in the target cell as follows:
· if L=4 for the target cell, UE assumes =153600𝑇s
· if L=8 for the target cell, UE assumes =76800𝑇s
· if L=64 for target cell, UE may not assume is within a certain range.

Intel	
Proposal 3: 
· For TDD with L =4, define the same network synchronization requirement for HO as FDD case.
· For TDD with L > 4, define the network synchronization requirement for HO such that cells are synchronized within 2.5msec.
· Adopt the following text proposal.

-------------- Start of Text proposal for 38.211 ---------------------------

6.3.3.2	Mapping to physical resources
-- omitted --
For handover purposes within the same frequency range in paired and unpaird spectrum with , the UE may assume the absolute value of the time difference between radio frame  in the current cell and radio frame  in the target cell is less than  if any of the following conditions are fulfilled:
-	the entries in Tables 6.3.3.2-2 and 6.3.3.2-3 where 
-	the entries in Tables 6.3.3.2-2 and 6.3.3.2-3 where  and and the association period in Table 8.1-1 of [38.213] is not equal to 1
For handover purposes within the same frequency range in unpaird spectrum with , the UE may assume the absolute value of the time difference between radio frame  in the current cell and radio frame  in the target cell is less than 
-------------- End of Text proposal for 38.211 ---------------------------

Samsung
Proposal 1: the following text proposal is proposed:
<omitted >
For handover purposes within the same frequency range in paired spectrum with , the UE may assume the absolute value of the time difference between radio frame  in the current cell and radio frame  in the target cell is less than  if any of the following conditions are fulfilled:
-	the entries in Tables 6.3.3.2-2 and 6.3.3.2-3 where 
-	the entries in Tables 6.3.3.2-2 and 6.3.3.2-3 where  and and the association period in Table 8.1-1 of [38.213] is not equal to 1
For a target cell in inter-frequency and unpaired spectrum, 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 153600  and 76800  for L of target cell equals 4 and 8, respectively, if the any of the following conditions of the PRACH configurations are met:
The association pattern period as determined in [8, TS38.213] is not equal to 10ms;
<omitted>
Nokia
Proposal 1:
For unpaired spectrum, 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 x is not equal to 1 in Tables 6.3.3.2-2 and 6.3.3.2-3
· for PRACH configurations in which x 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
Proposal 4:
For unpaired spectrum, L = 8
· 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 .
Proposal 3:
For handover to a target cell in FR2, when useServingCellTimingForSync is set to TRUE, the UE can determine the start of the frame and the SFN based on the timing of the source cell or a cell on the same frequency as the target cell. When useServingCellTimingForSync is not set to TRUE, the UE is expected to decode the BCH channel to determine the start of the frame and the SFN.

Ericsson
1. [bookmark: _Toc525938110]The already agreed requirements for time difference between cells in paired spectrum with L=4 also applies to unpaired spectrum
1. Performance of decoding the PBCH should be sufficient to provide timing of neighbouring cell when L=8
1. [bookmark: _Toc525938111]For FR2, if the UE knows the timing of the target cell from reading the PBCH during neighbour measurements

Msg1 transmission in the combination of 30 kHz Msg1 SCS and 5 MHz BW

Summary:
RAN1 has agreed to support 30 kHz SCS and length 139 Zadoff Chu sequence for short preamble format based PRACH Msg1 transmission. RAN4, on the other hand, has agreed to use 505 kHz guard band for 5 MHz carrier bandwidth [1]. Hence, as shown below, RAN4 has limited the maximum transmission bandwidth to 11 RBs for the combination of 5 MHz carrier bandwidth and 30 kHz SCS [2].
[bookmark: _Hlk497144372][bookmark: _Hlk505013260]Table 5.3.2-1 of 38.101: Maximum transmission bandwidth configuration NRB [2]
	SCS (kHz)
	5MHz
	10MHz
	15MHz
	20 MHz
	25 MHz
	30 MHz
	40 MHz
	50MHz
	60 MHz
	80 MHz
	90 MHz
	100 MHz

	
	NRB
	NRB
	NRB
	NRB
	NRB
	NRB
	NRB
	NRB
	NRB
	NRB
	NRB
	NRB

	15
	25
	52
	79
	106
	133
	160
	216
	270
	N/A
	N/A
	N/A
	N/A

	30
	11
	24
	38
	51
	65
	78
	106
	133
	162
	217
	245
	273

	60
	N/A
	11
	18
	24
	31
	38
	51
	65
	79
	107
	121
	135



However, PRACH Msg1 uses a length 139 sequence and this clearly occupies more BW than 11 RBs (= 132 subcarriers). Besides, the summation of RACH preamble bandwidth and guard band, in this scenario, becomes 5.18 MHz and this is clearly greater than the 5 MHz carrier bandwidth. 
Hence, 30 kHz SCS based PRACH Msg1 transmission should not be supported for 5 MHz carrier bandwidth
Proposal: Adopt the following text proposal in section 8.1 of 38.213 
	CHANGE START


Physical random access procedure is triggered upon request of a PRACH transmission by higher layers or by a PDCCH order. A configuration by higher layers for a PRACH transmission includes the following: 
-	A configuration for PRACH transmission [4, TS 38.211]. 

-	A preamble index, a preamble subcarrier spacing, , a corresponding RA-RNTI, and a PRACH resource. 

A preamble is transmitted using the selected PRACH format with transmission power , as described in Subclause 7.4, on the indicated PRACH resource. 
UE is not expected to receive a configuration for PRACH transmission where the PRACH transmission bandwidth is greater than the maximum allowed transmission bandwidth, as defined in table 5.3.2-1 of 38.101-1, for the combination of Msg1 SCS and channel bandwidth.
	CHANGE END
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