3GPP TSG RAN WG1 Meeting #93					R1-1806628
Busan, Korea, May 21st – 25th, 2018  
Agenda Item:	7.1.3.3.4
Source: 	LG Electronics
Title: 	Remaining issues on UL data transmission procedure
[bookmark: Source][bookmark: Title][bookmark: DocumentFor]Document for:	Discussion and decision
Introduction
In RAN1#92bis [1], followings are agreed relevant to UL transmission procedure with configured/dynamic grant:
	Agreements:
For Rel.15 Dec. drop, for both Type 1 and Type 2 PUSCH transmissions with a configured grant, when a UE is configured with data mapping Type B and K> 1, the same symbol allocation is applied across the K consecutive slots. 



In this contribution, we provide our views on the design of UL data transmission procedure. We separate remaining issues into two part. One part is for configured grant specific issues. The other part is for common issue on configured grant and dynamic grant. This contribution is revised from R1-1804560.

Issues on UL data transmission procedure with configured grant
1.1. Missing part of 38.213
In Section 10.2 of 38.213[2], PDDCH validation point for DL SPS and UL grant type 2 is specified. In current specification, UE shall validates DL assignment and UL grant if DCI format is scrambled by CS-RNTI ,and if validation is not achieved, the UE considers the DCI format as having been detected with a non-matching CRC. However, UL grant and DL assignment scrambled by CS-RNTI can be used for retransmission of DL SPS and configured grant as well as activation/release. If we follow current description, DCI for retransmission of SPS and configured grant would be dropped. According to 38.321, UE need to validate DCI only if NDI equals 0. Therefore, it is necessary to add one more criterion of NDI for UE to validate DCI. It is same way as LTE-SPS. 
In addition to this, table 10.2-2 indicates DCI format and special field for validation of release. However, following previous agreement in RAN1#92, it is only possible to use fallback DCI format for releasing DL SPS or configured grant. 
Proposal 1: Adopt following TPs in 38.213 10.2

	[…]
A UE validates, for scheduling activation or scheduling release, a DL SPS assignment PDCCH or UL Type 2 grant PDCCH if all the following conditions are met: 
· the CRC parity bits obtained for the PDCCH payload are scrambled with the CS-RNTI provided by higher layer parameter cs-RNTI
· the new data indicator field is set to '0'. In case of DCI formats 1-1, the new data indicator field refers to the one for the enabled transport block.
when the UE detects a corresponding DCI format after descrambling the CRC parity bits of the DCI format with a CS-RNTI provided by higher layer parameter cs-RNTI. 
Validation of the DCI format is achieved if all fields for the DCI format are set according to Table 10.2-1 or Table 10.2-2. 
[…]
Table 10.2-2: Special fields for DL SPS and UL grant Type 2 scheduling release PDCCH validation
	
	DCI format 0_0/0_1 
	DCI format 1_0
	DCI format 1_1

	HARQ process number
	set to all ‘0’s
	set to all ‘0’s
	set to all ‘0’s

	Redundancy version
	set to ‘00’
	set to ‘00’
	For the enabled transport block: set to ‘00’

	Modulation and coding scheme
	set to all ‘1’s
	set to all ‘1’s
	set to all ‘1’s

	Resource block assignment
	set to all ‘1’s
	set to all ‘1’s
	set to all ‘1’s






1.2. Configured PUSCH repetition for URLLC
In the last meeting, it has been agreed to using same repetition method for both PUSCH mapping type for Rel.15 Dec. drop. However, considering URLLC service requirements, it has benefit to support shorter transmission with repetition for the following reasons:
· For URLLC, ‘longer transmission duration’ instead of ‘short transmission’ + ‘repetition’ is not efficient when configured scheduling is used. Short transmission occasion with repetition provides latency benefits by allowing shorter waiting time (e.g., frame alignment latency) before initiating transmission data. This benefits disappear if repetition occurs only across slots. 
· Unlike PUSCH scheduled by UL grant in DCI, PUSCH resources allocated by configured grant are always not uplink resources. Since resource allocated by configured grant is treated as measurement resource in a perspective of slot format, UE cannot utilize resources allocated by configured grant unless all the allocated symbols are indicated as UL symbols. In this case, it is beneficial to adopt repetition of short duration PUSCH with potential partial cancelling/dropping on a subset of repetitions. This benefits again will not be present if same repetition mechanism to multi-slot PUSCH is adopted for shorter transmission.
As shorter transmission with repetition instead of always relying on longer transmission is beneficial with different repetition behaviour and shorter transmission with repetition is necessary for URLLC, we propose to adopt shorter transmission with repetition at least for URLLC UE behaviour.
As discussed in RAN1#92, there are different flavours of contiguous repetitions (e.g., contiguous short transmissions regardless of SFI, contiguous only within a slot, contiguous only within a slot + same pattern across slots, etc). In selecting appropriate behaviour, we need to consider a few aspects as follows: 
· To be aligned with existing slot-based repetition, it is recommended that a UE uses the same time-domain allocation across slots. It would bring benefit in terms of resource utilization. For this, we propose that repetition occurs contiguously within a slot, and the same resource patterns are used across slots (similar to slot-based repetition). 
· Handling for link direction confliction of semi-static UL-DL configuration is still open at least for multi-non-slot transmission. There can be two options. One is counting any symbol regardless of slot format and cancelling transmission which has direction confliction. The other is counting consecutive L non-DL symbols where L is transmission duration. Not to jeopardize reliability considerably while not creating any ambiguity, we propose to count only semi-static ‘Unknown’ or ‘UL’ resources for transmission occasion.
Proposal 2: For PUSCH with configured grant, 
· Within a slot, repetition of PUSCH at least for URLLC occurs over contiguous semi-static UL/Unknown symbols. 
· Across slots, the same time-domain resource is assumed for the first transmission occasion in each slot. 

1.3. Ambiguity of handling DCI scrambled by CS-RNTI
For retransmission of TB transmitted by configured grant, UE shall receive DCI scrambled by CS-RNTI. This DCI is also used for activation and release of type 2 configured grant configuration. In NR, some RRC parameters for PUSCH by configured grant can be configured separately from PUSCH by dynamic grant. It may make different DCI field composition between configured grant and dynamic grant. Specifically, DCI fields would be different when different waveform or resource allocation type is configured differently between CS and UL grant. If activation DCI with CS-RNTI has different bit size from dynamic grant with C-RNTI, it increases blind decoding complexity. It is not reasonable to bring this burden only for receiving activation DCI. In other word, bits sizes of activation DCI and dynamic grant should be same. 
Given this constraint of same DCI size between CS-RNTI and C-RNTI with separate RRC configuration, we can consider overall two approaches. First approach is to assume that same configuration is used between CS-RNTI and C-RNTI such that a UE can assume always the same field format and field size for each DCI format. (From a UE perspective, it expects that same resource allocation and waveform configuration is given for the given DCI format used for CS-RNTI from that of C-RNTI using the same DCI format. Second approach is to allow potentially different configuration on type1/type2 configurations where DCI format for CS-RNTI needs to be addressed. First, we discuss DCI format with CS-RNTI used for retransmission. With each approach, handling on activation/deactivation is also discussed. It is noted that regardless of type1/type2 configurations, retransmission grant with CS-RNTI using fallback DCI format follows same configuration to UL-grant with C-RNTI (e.g., waveform follows Msg3). In activation using fallback DCI, it is assumed that a UE still follows waveform configured in type1/2 configurations for configured scheduling based UL transmission. 
· Alt. 1: Non-fallback DCI format of CS-RNTI regardless of retransmission or activation/release follows configurations of type1/type2 configurations. To realize this approach while keeping the same DCI size, similar handling to dynamic BWP switching is also needed. For example, each DCI field size with CS-RNTI should be aligned with each DCI size with C-RNTI. In case CS-RNTI requires larger DCI field size due to different RA type or waveform, necessary truncation is performed. In other cases, zero-padding can be also considered. In summary, DCI field and size is same as C-RNTI for CS-RNTI as well where actual DCI field is used differently via truncation or zero-padding if needed. Alternatively, Non-fallback DCI size of CS-RNTI and C-RNTI is determined by maximum of required DCI size for each case. 
· Alt. 2: Non-fallback DCI format of CS-RNTI follows configurations to UL grant with C-RNTI for retransmission. For activation/release, it may follow type1/2 configurations. To avoid any ambiguity, it is necessary to align each DCI field including field size. Based on code points, the UE determines whether DCI is for activation/release or retransmission. Afterwards, necessary DCI interpretation based on resource allocation type/waveform for UL grant for retransmission is performed while resource allocation type/waveform for type1/type2 configuration is used for activation/release.

Given the benefits and drawbacks, we summarize our view as follows. 
Proposal 3: For configured grant and DCI scrambled by CS-RNTI, decide between 
· Alt 1: A UE assumes that same configuration on non-fallback DCI regarding waveform/resource allocation type/RBG size/etc such that the same DCI format between CS-RNTI and C-RNTI is used
· Alt 2: A UE assumes that the same DCI format with C-RNTI is used for CS-RNTI as well. In case of different configuration, in each field, necessary reinterpretation of DCI field including potential padding/truncation of each DCI field is performed. 
· Alt 2-1: Non-fallback DCI format of CS-RNTI regardless of retransmission or activation/release follows configurations of DL SPS or configured grant.
· Alt. 2-2: Non-fallback DCI format of CS-RNTI follows configurations to UL grant with C-RNTI for retransmission. For activation/release, it may follow configurations of DL SPS or configured grant.
Common issue on UL data transmission procedure
1.4. Remaining issues on frequency hopping
Another issue of frequency hopping is handling invalid cases. Since the set of frequency hopping offsets is semi-statically configured, it is hard for gNB to always indicate proper frequency hopping offset. Figure 4 show an example of possible problem. In the case of a certain frequency hopping offset (, where n is the number of assigned RB), hopped uplink resource crosses BWP boundary. One of the simplest solution is not to allow the resource allocation like this. However, considering complicated network structure, it would highly restrict a usability of PUSCH frequency hopping. Alternatively, UE can rate-match or puncture the resource exceeding BWP boundary. In this case, gNB would choose frequency hopping offset with relaxed restriction. 
Proposal 4: For PUSCH frequency hopping, if hopped PUSCH resources are crossing BWP boundary, UE can rate-match or puncture a resource exceeding BWP boundary. 
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Figure 4 possible problem of frequency hopping with semi-static offset
Conclusion
In this contribution, we discuss remaining issues on UL transmission with dynamic and configured grant. Our proposals are as follows:
Proposal 1: Adopt following TPs in 38.213 10.2

	[…]
A UE validates, for scheduling activation or scheduling release, a DL SPS assignment PDCCH or UL Type 2 grant PDCCH if all the following conditions are met: 
· the CRC parity bits obtained for the PDCCH payload are scrambled with the CS-RNTI provided by higher layer parameter cs-RNTI
· the new data indicator field is set to '0'. In case of DCI formats 1-1, the new data indicator field refers to the one for the enabled transport block.
when the UE detects a corresponding DCI format after descrambling the CRC parity bits of the DCI format with a CS-RNTI provided by higher layer parameter cs-RNTI. 
Validation of the DCI format is achieved if all fields for the DCI format are set according to Table 10.2-1 or Table 10.2-2. 
[…]
Table 10.2-2: Special fields for DL SPS and UL grant Type 2 scheduling release PDCCH validation
	
	DCI format 0_0/0_1 
	DCI format 1_0
	DCI format 1_1

	HARQ process number
	set to all ‘0’s
	set to all ‘0’s
	set to all ‘0’s

	Redundancy version
	set to ‘00’
	set to ‘00’
	For the enabled transport block: set to ‘00’

	Modulation and coding scheme
	set to all ‘1’s
	set to all ‘1’s
	set to all ‘1’s

	Resource block assignment
	set to all ‘1’s
	set to all ‘1’s
	set to all ‘1’s





Proposal 2: For PUSCH with configured grant, 
· Within a slot, repetition of PUSCH at least for URLLC occurs over contiguous semi-static UL/Unknown symbols. 
· Across slots, the same time-domain resource is assumed for the first transmission occasion in each slot. 
Proposal 3: For configured grant and DCI scrambled by CS-RNTI, decide between 
· Alt 1: A UE assumes that same configuration on non-fallback DCI regarding waveform/resource allocation type/RBG size/etc such that the same DCI format between CS-RNTI and C-RNTI is used
· Alt 2: A UE assumes that the same DCI format with C-RNTI is used for CS-RNTI as well. In case of different configuration, in each field, necessary reinterpretation of DCI field including potential padding/truncation of each DCI field is performed. 
· Alt 2-1: Non-fallback DCI format of CS-RNTI regardless of retransmission or activation/release follows configurations of DL SPS or configured grant.
· Alt. 2-2: Non-fallback DCI format of CS-RNTI follows configurations to UL grant with C-RNTI for retransmission. For activation/release, it may follow configurations of DL SPS or configured grant.
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