Page 1
3GPP TSG-RAN WG1 Meeting #95 	R1-181xxxx
November 12th  – 16th 2018
Spokane, USA
[bookmark: _Hlk495298459]
Agenda item:	7.1.3.3
Source: 	Qualcomm Incorporated
Title: 	Summary for Rel-15 DL/UL data scheduling and HARQ procedure
Document for:	Discussion/Decision
Summary
[bookmark: _GoBack]The following contributions [1-10] to RAN1 #94b were submitted to 7.1.3.3, and this summary focuses on the proposals relevant to DL/UL scheduling and HARQ management in Rel-15. Few issues still remain overall, and were essentially isolated to the area of processing time from [2],[4], and [9]. Some of these may need some more discussion this meeting. 
· Cancellation Timeline for Configured Uplink Transmissions
· Configured Grant Cancellation Time with Dynamic Grant
· RRC Parameter for Capability #2 Operation

Draft CRs are not provided in this summary, but the proposals and discussion below can provide additional cover page text. Eventually, draft CRs will be updated to reflect any changes from discussion.
Processing Time
Cancellation Timeline for Configured Uplink Transmissions
In TS 38.213 with version of 15.3.0, the following agreements were captured in clause 11.1, in which PUSCH preparation time for the corresponding UE processing capability [6, TS 38.214] is referenced. 
Agreements:
Regarding cancellation of RRC configured DL reception with a DCI granted UL transmission, or the cancellation of RRC configured UL transmission with a DCI granted DL reception, the cancellation is subject to a minimum time constraint, which follows N2 timeline
Agreements:
When an RRC configured UL transmission is cancelled by SFI or DCI, the UE is not expected to cancel the part of RRC configured UL transmission that is to be transmitted over the OFDM symbols within N2 OFDM symbols after the end of the OFDM symbol carrying the SFI or DCI from UE perspective
The contribution [2] notes that Subclause 11.1 of 38.213 captures this agreement by referencing the PUSCH preparation time in [38.214], however this particular cancellation time also has a dependence whether the first symbol in the PUSCH allocation consists of DMRS only (in which case a parameter d2,1=0 in the calculation of the PUSCH preparation time Tproc,2). In cases where the cancellation operation involves UL transmissions which are not related PUSCH (e.g., PUCCH or SRS, etc.), the value to be used for this parameter is unclear.
Furthermore, [2] proposes the following change to clarify the specification in such cases.
-----------Text Proposal from [2] for 38.213 Subclause 11.1--------
If a UE is configured by higher layers to transmit periodic SRS, or PUCCH, or PUSCH, or PRACH in a set of symbols of a slot and the UE detects a DCI format 1_0, DCI format 1_1, or DCI format 0_1 indicating to the UE to receive CSI-RS or PDSCH in a subset of symbols from the set of symbols, then 

-	the UE does not expect to cancel the transmission in symbols from the subset of symbols that occur, relative to a last symbol of a CORESET where the UE detects the DCI format 1_0 or the DCI format 1_1 or the DCI format 0_1, after a number of symbols that is smaller than the PUSCH preparation time  for the corresponding UE processing capability [6, TS 38.214] assuming d2,1 = 0; 
-	the UE cancels the PUCCH, or PUSCH, or PRACH transmission in remaining symbols from the set of symbols and cancels the periodic SRS transmission in remaining symbols from the subset of symbols 
-----------End of Text Proposal--------
Note that dynamic scheduling through DCI, as well as ability to RRC configure uplink transmissions, are both mandatory capabilities agreed as part of the September version of specification. Therefore, it is possible that first generation Rel-15 UEs would have implemented the current specification, but may not be aligned in the application of d2,1=0. Moreover, an addition of the above specification change from [2] would not be backward compatible, and the network would not have a clear indication of whether a UE has implemented the current version or the version proposed in [2]. One the other hand, such an ambiguity can easily be resolved on the scheduler side by always assuming d2,1=1. Given that this 1-symbol increase is minor compared to the values of N2, it is recommended not to change the specification and let the network handle this ambiguity among UEs, in the cases when it may arise. 
Proposal: The proposed CR from [2] is not needed. Note that this cannot be introduced without ambiguity among UEs who support this proposal and UEs that support the current specification, and this involves a mandatory feature set, Given that the network can easily resolve this ambiguity by assuming d2,1=1 with very minimal impact, the CR is not critical.
Configured Grant Cancellation Time with Dynamic Grant
For configured grants, it has been agreed that a dynamic scheduling of PUSCH can be used to terminate a repetition which has been initiated with the configured grant. 
Agreement from RAN1#88 (with amendment from RAN1 #94bis):
For UE configured with K repetitions for a TB transmission with/without grant, the UE can continue repetitions (FFS can be different RV versions, FFS different MCS) for the TB until one of the following conditions is met
· If an UL grant is successfully received for a slot/mini-slot for the same TB
· FFS: How to determine the grant is for the same TB
· FFS: An acknowledgement/indication of successful receiving of that TB from gNB
· The number of repetitions for that TB reaches K
· FFS: Whether it is possible to determine if the grant is for the same TB
Note that this does not assume that UL grant is scheduled based on the slot whereas grant free allocation is based on mini-slot (vice versa)

However, [4] noted that the current specification does not implement the intended behaviour where the termination of configured grant PUSCH should only start from the symbols overlapping with the new dynamic PUSCH for this HARQ process. I.e., current specification implies that UE needs to immediately cancel CG PUSCH upon DCI reception without provisioning any processing time to detect DCI and to prepare PUSCH. This seems inconsistent with other aspects related to cancellation such as in the previous section, where in many cases the understanding is that at least N2 symbols must be allowed for any cancellation of any uplink transmission.
To clarify the specification, the following change was proposed by [4] for subclause 6.1.2.3.1 of TS 38.214:
-----------Text Proposal from [4] for 38.214 Subclause 6.1.2.3.1 --------
For any RV sequence, the repetitions shall be terminated after transmitting K repetitions, or at the last transmission occasion among the K repetitions within the period P, or when a UL grant forat the symbol from which another PUSCH with the same HARQ process is scheduled by DCI format 0_0 or 0_1 scheduling the same TB is received within the period P, whichever is reached first. The UE is not expected to be configured with the time duration for the transmission of K repetitions larger than the time duration derived by the periodicity P.
-----------End of Text Proposal--------
Technically, this clarification to the specification would have backward compatibility issues with previous versions of specification. However, support for configured grant operation on the uplink with repetition is an optional feature, and the UE behaviour with configured grants on the uplink and re-transmission has many open aspects remaining which are likely to be concluded this meeting. Therefore, such a change would not actually affect any real implementations based on the current specification, and it would be beneficial to adopt.
Proposal: The proposed CR from [4] should be adopted since this is consistent with the implementation understanding of cancellation time as reflected in other UE behaviour (e.g., subclause 11 of 38.213). Moreover, such clarification is unlikely to have any actual backward-compatibility issues since UE behaviour for operation with re-transmissions and uplink configured grants with repetition is an optional feature and still has remaining issues to be clarified in current specification.
RRC Parameter for Capability #2 Operation
The contribution from [9] points out that depending on how the specification is updated to address the LS on MIMO layer configuration from [11], there could be some further implications on configuration related to Capability #2 operation and data rate handling.
Recall that the LS [11] seeks to introduce RRC configurability to provide clarity (at a semi-static level) as to how the network will operate when a UE has signalled multiple sets of capabilities for a band combination which have tradeoffs. For instance, a UE may signal the following supported capabilities 
· Band A 1CC (CC0) + Band B 1CC (CC1) + Band C 1CC (CC2)
· Supported MIMO layers, set 1: 4 + 4+ 2
· Supported MIMO layers, set 2: 4 + 2 + 4
· Supported MIMO layers, set 3: 2 + 4+ 4

If such an RRC configurability option were to be introduced in this meeting, [9] further observes that other aspects to operation of Capability #2 would be better to update considering this change to RRC:
“RAN1 agreed to a methodology (including WA on f0) to determine Capability#2 support for a serving cell so as to minimize RAN2 impact. However, with the ambiguity highlighted by RAN2, further RAN1 specification changes to the text would be needed to cover the case of multiple band/BCs. Then, it seems simpler to add two new RRC parameters (one for UL and one for DL) explicitly configure Capability#2 operation for UEs that are capable of Capability#2 processing. While new RRC parameters are not preferable at this late stage of Rel-15, it is relatively straightforward change to address the issues raised in RAN2 LS. 
· These parameters are only configured for Cap#2-capable UEs and hence they have no backward compatibility issues with capability#1 UEs. 
· The parameters are configured when the UE is capable of Capability 2 processing time
· Possible values are Enable/Disable”

The proposed text changes to specification related to a new parameter for configuring Capability #2 operation are provided below from [9] for illustration.
-----------Text Proposal from [9] for 38.214 Subclause 5.1.3 --------
Additionally, for a serving cell, if the UE is capable of Capability 2 processing time according to Subclause 5.3, 
· the UE supports capability 2 processing time if higher layer parameter apply-PDSCH-ProcessingCapability2 is configured for the serving cell 
· 
· 

-----------End of Text Proposal--------
Based on this reasoning, the following is recommended.
Proposal: Further discussion of the CRs in [9] related to Capability #2 configuration depending on any introduction of new signalling associated in response to LS on MIMO layer configuration [11].
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