


3GPP TSG RAN WG1 Meeting #92Bis	R1-1805191
Sanya, China, 16-20 April , 2018

Source:	Ericsson
[bookmark: Title]Title:	Remaining Details in UL Transmission Procedures
[bookmark: Source]Agenda Item:	7.1.3.3.4
[bookmark: DocumentFor]Document for:	Discussion and Decision
	
Introduction
In this contribution, we discuss the remaining details of UL transmission procedures for NR.
[bookmark: _Ref178064866]Discussion
Activation/deactivation with or without confirmation 
Another remaining issue with SP CSI on PUSCH is whether a MAC CE confirmation is needed to acknowledge an activation or deactivation of SP CSI on PUSCH via DCI.  
When a SP CSI on PUSCH is activated, a UE must transmit a SP CSI report on PUSCH in the configured slots. This is very similar to UL SPS in LTE Rel-8, in which a UE must transmit a PUSCH in the configured subframes.  gNB can perform DTX detection of PUSCH in the configured slot to determine whether the activation DCI is received successfully by the UE. The same can be used in case of deactivation.  
[bookmark: _Toc510611704]Observation 1: Activation/deactivation of SP CSI on PUSCH is the same as SPS activation/deactivation in LTE Rel-8, in which no confirmation is needed.
Therefore, a MAC CE confirmation is not necessary.  In addition, MAC CE confirmation would incur extra delay and PDCCH and PUSCH overhead.  In RAN1#92, the following agreement was reach on the slot offset between a PDCCH carrying the activation DCI and the first PUSCH carrying the associated SP CSI report.  
Agreement (RRC parameter update):
· For indicating slot offset Y relative triggering DCI for SP-CSI report on PUSCH, re-use RRC parameter reportSlotOffset that can be configured for aperiodic CSI-ReportConfig also for semi-persistent on PUSCH CSI-ReportConfig 
· Note: The first report is transmitted in slot n+Y, second report in n+Y+P, where P is the configured periodicity
Note that can be one of  .  If MAC CE confirmation is used for SP CSI activation, the first SP CSI report may need to be delayed until the MAC CE is sent and acknowledged. Then the above agreement needs to be revisited.   Therefore, we have the following proposal:
[bookmark: _Toc510611055]Proposal 1: No MAC CE confirmation is needed for activation/deactivation of SP-CSI on PUSCH. 
The fixed size resource block assignment field interpretation of RAR grant.
The following agreement was made in Athens regarding RAR.
Agreements:
· The number of bits for RAR is 56 for a UE. Send LS to RAN2 – R1-1803435, which is approved by updating “if need” to “if needed”, and the final LS is in R1-1803475
· Working assumption: Bit fields according to the table below.
· The LTE part is FYI
· Note: Need to check the entries in the time domain allocation table to fulfill ITU requirements.
	
	LTE
	NR
	Comment

	Reserved
	1
	3
	

	Timing advance
	11
	12
	Agreed in 38.321

	Hopping flag
	1
	1
	Need to ensure FH is mandatory for the UE, at least for msg3.

	Frequency domain RA
	10
	12
	Resource allocation type 1. Reuse LTE wording on interpretation (but with numbers adjusted accordingly)
If FH, the first 1-2 bits are used for hopping information.

	Time domain RA
	1
	4
	Point to entries in the time allocation table. Check with resource allocation session regarding the number of bits. 

	Truncated MCS
	4
	4
	Same MCS table as for “normal” transmission without 256QAM, only lowest part used.

	TPC command
	3
	3
	-6 dB to 8 dB with a 2 dB step size. Check with power control session.

	CSI request
	1
	1
	Only for contention-free RA in Rel-15. A CSI configuration to be used in case the bit is set needs to be defined/configured.

	TC-RNTI
	16
	16
	

	Total
	48
	56
	




As highlighted in yellow in the above table, how to interpret the 12-bit frequency domain resource assignment is still not fully specified. In LTE, this is based on resource allocation type 1 with modified interpretation, as copied below.
LTE RIV calculation
Resource Allocation Type 1


In resource allocation type 1, the frequency domain resource assignment information consists of a resource indication value (RIV) corresponding to a starting virtual resource block () and a length in terms of contiguously allocated resource blocks . The resource indication value is defined by

if  then


else 




where 1 and shall not exceed .  is the number of RBs in the corresponding BWP.

LTE RAR interpretation of the frequency domain RA:
-	The fixed size resource block assignment field is interpreted as follows:

-	if 

-	Truncate the fixed size resource block assignment to its b least significant bits, where , and interpret the truncated resource block assignment according to the rules for a regular DCI format 0
-	else 

-	Insert b most significant bits with value set to '0' after the NUL_hop hopping bits in the fixed size resource block assignment, where the number of hopping bits NUL_hop is zero when the hopping flag bit is not set to 1, and is defined in Table 8.4-1 when the hopping flag bit is set to 1, and , and interpret the expanded resource block assignment according to the rules for a regular DCI format 0
-	end if


Base on RAN2 discussion (R2-1804860), the MAC PDU size of MSG3 has a maximum size of 20 bytes (a selection of size between 13 and 17 bytes). From RAN1 perspective, the maximum MSG3 size should be supported by the 12 bits of frequency domain resource allocation.  	Comment by Ericsson: It was between 17 and 13, but I can reform the sentence	Comment by Ericsson: 
Below is a table that gives the number of RBs needed for different numbers of PUSCH OFDM symbols with difference MCS values assuming 20 bytes payload in PUSCH.

	# of PUSCH symbols for MSG3
	# of DMRS symbols
	Required # of RBs
MCS = 0
	Required # of RBs
MCS = 6
	Required # of RBs
MCS = 15

	14
	3
	6
	2
	1

	7
	2
	12
	4
	1

	5
	1
	15
	4
	1

	4
	1
	19
	6
	2

	2
	1
	59
	16
	6




If RIV and the padding method for the RAR grant frequency resource allocation as in LTE are used, the supported RB allocation length with 12 bits of fixed size resource block assignment field for a BWP of 275 RBs is 1 ~ 15 RBs (here 15 comes from (floor (2^12 /275 ) + 1)) and 261 ~ 275 RBs  These are sufficient for the maximum payload size of 20 bytes been discussed in RAN2 if more than 5 PUSCH symbols are configured. 
However, for PUSCH transmission on smaller than 5 OFDM symbols, the LTE way of using RIV and padding is no longer sufficient, and to solve that we propose below 2 methods:
Method 1:
· Use maximum 90 RBs as start RB and RB length to interpret the RIV for configuration of BWP larger than 90 RBs.
· Straightforward solution
· Limits the start RB position within 90 RBs. 
· For BWP larger than 90 RBs: Start RB range is {0,1,2,…89}, and RB length range is {1,2,…,90}

Note that here for 90 RBs, since log2(91*90/2)=11.99, 12 bits of fixed size frequency assignment can indicate all possible starting RBs and RB length, just as in LTE for 44 RB, log2(45*44/2)=11.99, 10 bits of fixed size frequency assignment can indicate all possible starting RBs and RB length.
Method 2:
· Use a modified RIV method with start position of granularity  = 4, using same padding method as in LTE on the MSB. With 12 bits any allocation length smaller than 60 RBs can be represented within a BWP of 275 RBs.
· The flexile allocation length is important for MSG3, as UE can be power limited under bad radio conditions, and thus it’s beneficial to keep the number of RBs as small as possible, not more than needed.
· More flexible start position over the whole BWP compared to method 1.
· For BWP larger than 90, e.g., 275 RB, Start RB range is {0, 4, 8, …, 272}, and RB length range is {1,….59}
· The granularity can go down with smaller BWP between 90 and 275. But 4 can be used as a sufficient and simplified solution.

Based on the discussions above, we make the following proposals.
Proposal 3: For number of PUSCH symbols larger than or equal to 5, the frequency domain RA field should be interpreted with RIV and MSB padding as the way treated in LTE.
Proposal 4: For number of PUSCH symbols smaller than 5, choose one of the two options below to interpret the frequency allocation
· Option 1: 12 bits are used to indicate start RB range in {0,1,2,…, 89} and RB length range in {1,2, …, 90}
· Option 2: 12 bits are used to indicate start RB range in {0, 4, 8, 12, …, 272} and RB length range in {1,2, …, 59}
Conclusion
[bookmark: _In-sequence_SDU_delivery][bookmark: _Hlk492593688]In this contribution, we made the following Obsrvations and proposals:

Observation 1: Activation/deactivation of SP CSI on PUSCH is the same as SPS activation/deactivation in LTE Rel-8, in which no confirmation is needed.

Proposal 1: No MAC CE confirmation is needed for activation/deactivation of SP-CSI on PUSCH. 
[bookmark: _GoBack]
Observation 2: Fixed 12 bits in RAR grant for frequency domain resource allocation is not sufficient for mini slot with BWP larger than 90.

Proposal 2: The fixed size frequency resource RA field should be interpreted differently depends on the number of symbols used for PUSCH MSG3 transmission.
Proposal 3: For number of PUSCH symbols larger than or equal to 5, the frequency domain RA field should be interpreted with RIV and MSB padding as the way treated in LTE.
Proposal 4: For number of PUSCH symbols smaller than 5, choose one of the two options below to interpret the frequency allocation
· Option 1: 12 bits are used to indicate start RB range in {0,1,2,…, 89} and RB length range in {1,2, …, 90}

· Option 2: 12 bits are used to indicate start RB range in {0, 4, 8, 12, …, 272} and RB length range in {1,2, …, 59}
Text Proposal
Text Proposal is concluded in R1-1805194
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