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[100e-NR-2step-RACH-Procedure-01] Email discussion/approval on a TP capturing the related description of the 2bits LSB of SFN in 38.212 and 213 by 3/1 – Li (ZTE)

Interpretation of the “LSBs of SFN”
Agreements:
· The following information is transmitted by means of the DCI format 1_0 with CRC scrambled by msgB-RNTI (parameters in squared brackets depend on the other proposals):

-	Frequency domain resource assignment – bits
-	Time domain resource assignment – 4 bits 
-	VRB-to-PRB mapping – 1 bit
-	Modulation and coding scheme – 5 bits 
-	TB scaling – 2 bits
-	[LSBs of SFN – 2 bits]
-	Reserved bits – [14] bits
· Note: The interpretation of the “LSBs of SFN” may be different for the hand over case



Proposal in [0658]
· In DCI with CRC scrambled by msgB-RNTI, the indication bits ‘LSBs of SFN’ are interpreted to indicate msgB monitoring time duration with same msgB-RNTI within N*10ms duration.
· msgB monitoring time duration started before 0*N ~ 10*N ms, where, N = , and  is the LSB of SFN


Proposal 1: 
· In DCI with CRC scrambled by msgB-RNTI, the indication bits ‘LSBs of SFN’ are interpreted to indicate msgB monitoring time duration with same msgB-RNTI within N*10ms duration.
· msgB monitoring time duration started before 0*N ~ 10*N ms, where, N = , and  is the LSB of SFN
· Adopt the TP#1 to capture the above interpretation in TS 38.212 Section 7.3.1.2.1

UE behavior of checking the LSBs of SFN
[0397] and [0820] propose to capture the UE behaviour of checking the 2 bits LSB of SFN, which are merged into one text proposal as can be found in the appendix.

Proposal 2: 
· Adopt the TP#2 in the Appendix to capture the UE behaviour of checking the SFN LSBs in DCI.


Companies’ views in the first round of discussion
	Company
	Comment for TP1
	Comment for TP2

	Nokia
	No need for this TP, and hence no need to have any equation in 38.212
	Wait for RAN2 decision to know if they need us to capture the interpretation of 2 LSBs of SFN in PHY specifications, or if the interpretation would rather be captured in MAC specifications

	OPPO
	No need of this TP, as 212 does not do bit interpretation
	Move any interpretation to 213 when checking if the SFN is the valid one to monitoring the MSGB-RNTI

	Ericsson
	No new formula needed, some correction is needed to make it clear in which case the 2 bits will be there and to align the RNTI name with 38.213:
-    LSBs of SFN – 2 bits for the DCI format 1_0 with CRC scrambled bymMsgB-RNTI as defined in Clause 8.2A of [5, TS 38.213]; or 2 bits for the DCI format 1_0 with CRC scrambled by RA-RNTI as defined in Clause 8.2 of [5, TS 38.213] for operation in a cell with shared spectrum channel access; 0 bit otherwise
-    Reserved bits – 14 bits for the DCI format 1_0 with CRC scrambled bymMsgB-RNTI; or14 bits for the DCI format 1_0 with CRC scrambled by RA-RNTIfor operation in a cell with shared spectrum channel access; otherwise 16 bits
 
	Test the 2 LSB bits of SFN in the msgB reception procedure captured in 38.213, where the 2 bits are already in RAN1 38.212 specification.

	LG Electronics
	We are fine to move the interpretation to TS38.213.
	 The interpretation of LSBs of SFN (MsgB-RNTI and the LSBs of SFN in the DCI match those of the SFN in which the PRACH transmission occurred ) described in TP#2 has significant problem in handover case.
 
 
Modified TP#2
 The indication bits LSBs of SFN given by Subclause 7.3.1.2.1 of [5, TS38.212]  are interpreted to indicate the window started before 0*N ~ 10*N ms (where N =2s(1)+s(0), and s(k) is the LSB of SFN.)
 
If the UE detects the DCI format 1_0, with CRC scrambled by the correspondingMsgB-RNTI and the LSBs of SFN in the DCI match time duration from the start ofmsgB-ResponseWindow
 
If the UE does not detect the DCI format 1_0 with CRC scrambled by the correspondingMsgB-RNTI within the window with the LSBs of SFN in the DCI that match time duration from the start ofmsgB-ResponseWindow,
 
If the UE does not detect the DCI format with CRC scrambled by the correspondingMsgB-RNTI within the window, or if the UE detects the DCI format 1_0 with CRC scrambled by the corresponding MSGB-RNTI but the LSBs of SFN in the DCI does not matchtime duration from the start ofmsgB-ResponseWindow, 

	Intel
	No need of this TP. Move the interpretation to 213.
	Need to capture the 2 LSB of SFN in 213. Current wording seems a good starting point, but some wording may need to be updated accordingly.

	CATT
	Regard TP in 38.212, no new equation is need and some clarification like Ericsson’s proposed TP is necessary
 
	ForTP in 38.213, we have the same view with Nokia. We need align with RAN#2 to check whether the interpretation of 2 LSBs of SFN in PHY specifications is necessary or not. We have also concern on the proposed sentence on“the LSBs of SFN in the DCI match those of the SFN in which the PRACH transmission occurred”

	vivo
	No need for TP for interpretation in 38.212.
	For TP in 38.213, we have the same view with Nokia.

	ZTE
	Not support proposal 1.
There is no need to interpret the 'LSBs of SFN' as propsal 1, The understanding from RAN2 agreement is enough. In handover case, if UE wants to initiate 2-step RACH, UE could find the SFN from detecting the PBCH, this is based on the UE capability.
	The UE behaviour of detecting the DCI format 1-0 with CRC scrambled by corresponding MsgB-RNTI should be further specified that the DCI including the 2 bits of LSB of SFN which corresponding to the PRACH occasion used to transmit the MsgA preamble. It is a Physical layer issue but not MAC layer issue.
Without the specification on this, the UE can't confirm it gets the right DCI belongs to itself. If some companies are concern with the wording of TP2, maybe we can check ZTE's contribution [2000397] , which the example describes in different way as below:
If the UE detects the DCI format 1_0, with CRC scrambled by the corresponding MsgB-RNTI and the DCI includes the two LSB bits of SFN corresponding to the PRACH occasion used to transmit the MSGA preamble, and a transport block in a corresponding PDSCH within the window, the UE passes the transport block to higher layers. The higher layers indicate to the physical layer.

	Qualcomm
	TP for TS 38.212 is unnecessary.
	UE’s procedures for decoding msgB PDCCH should be included in Section 8.2A of TS 38.213. Specifically, the different configurations for SS should be included:
· The CRC of msgB PDCCH can be scrambled by msgB-RNTI or C-RNTI.
· When the CRC is scrambled by C-RNTI, the msgB PDCCH is transmitted in USS or CSS, targeting a RRC connected UE whose msgA PUSCH has been successfully decoded.
· When the CRC is scrambled by msgB-RNTI, the msgB PDCCH is transmitted in CSS, targeting one or multiple UEs with same or different RRC states.
Interpretation of the 2 LSB of SFN can be added after RAN2’s decision for the sake of consistency.

	Spreadtrum
	No need of this TP. Move the interpretation to 213.
	Need to capture the 2 LSB of SFN in 213. We have the same view with Nokia

	
	
	

	
	
	



Based on the collected companies’ views, the following option are proposed to be down-selected.
Opt 1: nothing is capture in RAN1 spec, if the group think the above MAC spec is clear
Supported by: HW (first priority), Samsung (first priority), Nokia (first priority), vivo (first priority)
Opt 2: to capture the same wording in 321 to 213, if the group think it is needed
Supported by: Ericsson, LGE, ZTE
Opt 3: nothing is capture for now, and send an LS to ask RAN2 whether the problem for the case of hand-over exists and if so how to addressed the issue, if the group are not sure about the problem
Supported by: Intel, HW (second priority),ZTE (second priority), Samsung (second priority), CATT, Nokia (second priority), Apple, vivo (second priority)
Opt 4: capture the wording with the change of interpretation from "SFN" to "relative SFN", and send an LS to RAN2 informing the change and the reason, if the group can confirm the problem and agree with the solution.
Supported by: LGE

Second round discussions
The second round discussions are mainly focused on two issues:
1) Whether or not to capture the TP#2 regarding the indication of 2 LSBs of SFN in PHY
Some companies either think the current spec is clear as the indication of 2 LSBs of SFN has been captured in 38.321, or they prefer to let RAN2 decide whether or not to capture this in PHY spec.
Some other companies think the description in 38.321 is not enough, and the same wording in 321 should be capture in 38.213 as well, because the UE needs to check the 2bits before passing the TB to higher layers.

2) Clarification on the interpretation of the 2 LSBs of SFN, and whether or not to send an LS to RAN2 asking about the problem
LGE insists the current agreement requires the UE to decode PBCH to get SFN before RACH during handover, which violates the following RAN Plenary conclusion.
Other companies either think the issue can be handled by UE implementation, or prefer to trigger the discussion in RAN2. And some companies believe the issue, if exist, should be common for both 2-step RACH and NR-U.
RAN#81 meeting
	Conclusion: This CR is approved under the condition that the change RP-182071 of allowing 8 SSBs shall not trigger re-opening any of the previously settled RAN1 debates on inter-frequency handovers.
For the related handover issue, solution(s) based on neighbor cell’s PBCH decoding/reading is to be avoided.




Summary
As companies cannot converge on the above two issues, the email discussion is concluded with no consensus on how to capture any TP, and no consensus on whether or not to send an LS to RAN2.
It is suggested by Chairman that we can come back after we know what to do. At the same time, please consult RAN2 colleagues to have a better understanding what’s going on and what’s the best way forward.




Appendix
Text proposal #1 for TS 38.212 Section 7.3.1.2.1
============ Start of TP #1 for TS 38.212 ==================
7.3.1.2	DCI formats for scheduling of PDSCH 
7.3.1.2.1	Format 1_0
------------------------------------------------Unchanged Text Omitted------------------------------------------
The following information is transmitted by means of the DCI format 1_0 with CRC scrambled by RA-RNTI or msgB-RNTI:

-	Frequency domain resource assignment – bits


-	 is the size of CORESET 0 if CORESET 0 is configured for the cell and  is the size of initial DL bandwidth part if CORESET 0 is not configured for the cell
-	Time domain resource assignment – 4 bits as defined in Clause 5.1.2.1 of [6, TS38.214]
-	VRB-to-PRB mapping – 1 bit according to Table 7.3.1.2.2-5
-	Modulation and coding scheme – 5 bits as defined in Clause 5.1.3 of [6, TS38.214], using Table 5.1.3.1-1
-	TB scaling – 2 bits as defined in Clause 5.1.3.2 of [6, TS38.214] 
-	LSBs of SFN – 2 bits for the DCI format 1_0 with CRC scrambled by msgB-RNTI; or 2 bits as defined in Clause 8 of [5, TS 38.213] for operation in a cell with shared spectrum channel access; 0 bit otherwise
-	The indication bits ‘LSBs of SFN’ are interpreted to indicate msgB monitoring time duration started before 0*N ~ 10*N ms (where N = , and  is the LSB of SFN.)
[bookmark: _GoBack]-	Reserved bits – 14 bits for the DCI format 1_0 with CRC scrambled by msgB-RNTI or for operation in a cell with shared spectrum channel access; otherwise 16 bits
------------------------------------------------Unchanged Text Omitted------------------------------------------
============ End of TP #1 ==================


Text proposal #2 for TS 38.213 Section 8.2A
[bookmark: _Hlk32241298]----------------------------------------Start of TP #2 for TS 38.213 ------------------------------
8.2A	Random access response - Type-2 random access procedure
In response to a transmission of a PRACH and a PUSCH, a UE attempts to detect a DCI format 1_0 with CRC scrambled by a corresponding MsgB-RNTI RA-RNTI during a window controlled by higher layers [11, TS 38.321]. The window starts at the first symbol of the earliest CORESET the UE is configured to receive PDCCH for Type1-PDCCH CSS set, as defined in Clause 10.1, that is at least one symbol, after the last symbol of the PUSCH occasion corresponding to the PUSCH transmission, where the symbol duration corresponds to the SCS for Type1-PDCCH CSS set. The length of the window in number of slots, based on the SCS for Type1-PDCCH CSS set, is provided by ra-ResponseWindow.
If the UE detects the DCI format 1_0, with CRC scrambled by the corresponding MsgB-RNTI and the DCI includes the two LSB bits of SFN corresponding to the PRACH occasion used to transmit the MSGA preambleRA-RNTI, and the UE detects a transport block in a corresponding PDSCH within the window, the UE passes the transport block to higher layers. The higher layers indicate to the physical layer
-	an uplink grant if the RAR message(s) is for fallbackRAR and a random access preamble identity (RAPID) associated with the PRACH transmission is identified, and the UE procedure continues as described in Clause 8.2 when the UE detects a RAR UL grant, or
-	transmission of a PUCCH with HARQ-ACK information having ACK value if the RAR message(s) is for successRAR, where 
-	a PUCCH resource for the transmission of the PUCCH is indicated by PUCCH resource indicator field of 4 bits in the successRAR from a PUCCH resource set that is provided by pucch-ResourceCommon 
[bookmark: _Hlk32311659]-	a slot for the PUCCH transmission is indicated by a PDSCH-to-HARQ_feedback timing indicator field of 3 bits in the successRAR having a value  from {1, 2, 3, 4, 5, 6, 7, 8} and, with reference to slots for PUCCH transmission having duration , the slot is determined as  where  is a slot of the PDSCH reception,  is as defined for PUSCH transmission in Table 6.1.2.1.1-5 of [6, TS 38.214], and 
-	the UE does not expect the first symbol of the PUCCH transmission to be after the last symbol of the PDSCH reception by a time smaller than  msec where  is the PDSCH processing time for UE processing capability 1 [6, TS 38.214]
-	the PUCCH transmission is with a same spatial domain transmission filter and in a same active UL BWP as a last PUSCH transmission
If the UE detects the DCI format 1_0 with CRC scrambled by a C-RNTI and a transport block in a corresponding PDSCH within the window, the UE transmits a PUCCH with HARQ-ACK information having ACK value if the UE correctly detects the transport block or NACK value if the UE incorrectly detects the transport block and the time alignment timer is running [11, TS 38.321]. 
The UE does not expect to be indicated to transmit the PUCCH with the HARQ-ACK information at a time that is prior to a time when the UE applies a TA command that is provided by the transport block. If the UE does not detect the DCI format 1_0 with CRC scrambled by the corresponding MsgB-RNTI or if the DCI does not RA-RNTI include the two LSB bits of SFN corresponding to the PRACH occasion used to transmit the MSGA preamble within the window, or if the UE does not correctly receive the transport block in the corresponding PDSCH within the window, or if the higher layers do not identify the RAPID associated with the PRACH transmission from the UE, the higher layers can indicate to the physical layer to transmit only PRACH according to Type-1 random access procedure or to transmit both PRACH and PUSCH according to Type-2 random access procedure [11, TS 38.321]. If requested by higher layers, the UE is expected to transmit a PRACH no later than  msec after the last symbol of the window, or the last symbol of the PDSCH reception, where  is a time duration of  symbols corresponding to a PDSCH processing time for UE processing capability 1 when additional PDSCH DM-RS is configured. For , the UE assumes  [6, TS 38.214].
Unless the UE is configured a SCS, the UE receives subsequent PDSCH using same SCS as for the PDSCH reception providing the RAR message.
If the UE does not detect the DCI format 1_0 with CRC scrambled by the corresponding RA-RNTIMsgB-RNTI or if the DCI does not include the two LSB bits of SFN corresponding to the PRACH occasion used to transmit the MSGA preamble, or the UE does not correctly receive a corresponding transport block within the window, the UE procedure is as described in [11, TS 38.321].
------------------------------------------------Unchanged Text Omitted------------------------------------------
 ---------------------------------------End of TP #2------------------------------------------------------
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