3GPP TSG-RAN WG2 Meeting #99                                                            R2-1708144
Berlin, Germany, 21st – 25th August 2017

Source:
ZTE
Title:                 Consideration on the Ttransmission profile
Agenda item:
10.3.1.7

Document for:  Discussion and Decision


1 Introduction

During the NR study item RAN2 has discussed the LCP. It was agreed:

RAN2#98:

Agreements:

1. For LCP and to know which restrictions to use the MAC needs to be aware of more information than just TTI length (e.g. numerology). An abstraction based on index or profiles can be supported.
Exact parameters are FFS.

RAN2#NR ADHOC-2:

Agreements:

1. At least numerology and TTI length are included/taken into account for restriction for LCP. 

FFS: if any other parameters need to be considered for LCP

FFS: how LCP is modelled

FFS: how the UE processes multiple UL grants and what parameters need to be visible to the MAC

From above agreements, It is agreed that LCP should take the knowledge of TTI length & numerology. And for simplicity,  the transmission profile is proposed which supplies the mapping relationship between profile index and TTI length & numerology. UE can take the knowledge of TTI length & numerology from transmission profile directly.   This contribution not only discusses the format and the possible contents of transmission profile, but also states how to use it for LCP.

2 Discussion

2.1 TTI length
Till now, there is not clear definition for TTI length in LCP. However, In [1],  it is proposed that TTI duration represents data channel length of a specific scheduling level of a specific numerology.  Different TTI duration may impact on transmission and processing delay. Therefore, TTI length (i.e. TTI duration) should be taken into account for LCP.
2.2 TTI Length & Numerology Configurations in Transmission Profile
As described above, it’s proposed that  profile indexes for combining  between TTI and numerology, for example Profile index 1 represents the 0.5ms (TTI) combined with N1(numerology). This configuration should be introduced into the protocol specification:

TransmissionProfile-r15 ::=
SEQUENCE {

profileIndex-r15




ProfileIndex-r15,





numerology-r15





ENUMERATED{n1,n2,n3…},


tti-length-r15


ENUMERATED{ms1,ms05,ms025…},

...,

}
ProfileIndex-r15 ::=



    INTEGER (1..FFS)
Table 1: Transmission Profile

	TransmissionProfile field descriptions

	numerology
Indicates the numerology in the transmission profile. 

	tti-length

Indicates the value of the TTI length. Value in milliseconds. Value ms1 means 1 ms, ms05 means 0.5 ms and so on.


The transmission profile can be configured through RRC by gNB or defined in protocol specification.

For the application of TTI/numerology in LCP, it’s proposed that the profile indexes mapped to LCH should be considered as some kind of logical channel level configuration, for example in the protocol specification:

LogicalChannelConfig ::=


SEQUENCE {


ul-SpecificParameters



SEQUENCE {



priority






INTEGER (1..16),



prioritisedBitRate




ENUMERATED {













kBps0, kBps8, kBps16, kBps32, kBps64, kBps128,













kBps256, infinity, kBps512-v1020, kBps1024-v1020,













kBps2048-v1020, spare5, spare4, spare3, spare2,













spare1},



bucketSizeDuration




ENUMERATED {













ms50, ms100, ms150, ms300, ms500, ms1000, spare2,













spare1},



logicalChannelGroup




INTEGER (0..3)


OPTIONAL


-- Need OR


}

OPTIONAL,
















-- Cond UL


...,


[[
logicalChannelSR-Mask-r9


ENUMERATED {setup}

OPTIONAL

-- Cond SRmask


]],


[[
logicalChannelSR-Prohibit-r12

BOOLEAN




OPTIONAL

-- Need ON


]],


[[
laa-Allowed-r14




BOOLEAN




OPTIONAL,

-- Need ON



bitRateQueryProhibitTimer-r14
ENUMERATED {












s0, s0dot4, s0dot8, s1dot6, s3, s6, s12,












s30}



OPTIONAL

--Need OR


]],

     [[  profileIndexlist-r15


     ProfileIndexList-r15
                   -- Need ON
]]

}
ProfileIndexList-r15  ::=
SEQUENCE (SIZE (1..maxProfile-r15)) OF
ProfileIndex-r15

maxProfile-r15


INTEGER ::= FFS
-- Maximum number of Transmission Profiles

It can be seen that one LCH can be mapped to multiple profile indexes. And there are a few advantages with transmission profile for LCH:

· Less signaling overhead: The signaling overhead will be saved with this method for the sake of one profile index representing one TTI and one numerology. More parameters in the transmission profile, more saving. 

· Flexibility:  LCH can support one or multiple TTI/numerology configurations.

· Scalability:  Other parameters related to TTI/numerology such as DRX, HARQ can be added into the profile.

Observation 1: With the concept of transmission profile, a more efficient, flexible and scalable signaling design can be achieved.
Proposal 1: The concept of transmission profile should be introduced in NR.

2.3 How to Use the Transmission Profile for LCP
Based on transmission profile above, UE can get related information for LCP with two options:

· Option 1: The information of TTI/numerology is indicated by DCI directly, and UE gets the corresponding profile index with the information of TTI/numerology, and then determine the LCHs which are available for this LCP. UE should be configured not only the information of profile index but also the mapping between LCH and profile index. 

· Option 2: The profile index is indicated by DCI directly, UE only needs to get the corresponding LCH with the profile index.

It can be seen that, which option will be used depend on the design of DCI. Since the design of DCI is determined in RAN1, one LS should be sent to RAN1 to ask for more information on the design of DCI. 

Proposal 2: One LS should be sent to RAN1 to inform RAN1 the discussion on transmission profile made in RAN2, and ask for some guidelines from RAN1.

2.4 The Contents of Transmission Profile

In this section, it’s considered what should be added into transmission profile besides TTI/numerology. The details are shown as table2:

Table 2: Analysis about other parameters in Transmission Profile

	Parameters
	YES/NO
	Reason

	LCH
	NO
	The transmission profile is redundancy if it includes the mapped LCHs. For example, multiple transmission profiles will correspond with one LCH  because one LCH may be mapped to more than one numerology. And one transmission profile will be mapped to multiple LCHs. Furthermore, it’s needed to modify the transmission profile if the mapped LCHs are changed, however, it’s considered that the transmission profile should be steady relatively. 

	Carrier
	NO
	For data duplication, one or more different carriers should be mapped to the two LCHs. Almost the same data are transmitted by two legs. And one carrier can be mapped to different TTI/numerology. If the transmission profile includes the configuration of carrier, the purpose of mapping relationship between the carrier and LCH can not be achieved. And the transmission profile should be changed if the mapping of LCH and carrier changed. 

	Power
	FFS
	Whether different power control parameters correspond with different TTI/numerology will be defined or not should be determined by RAN 1.

	MCS
	FFS
	Whether different MSC table for different TTI/numerology will be defined or not should be determined by RAN 1

	the interval between UL assignment and the corresponding UL transmission
	NO
	It’s agreed by RAN1 that this interval would be configured in DCI. It’s related to the delay so MAC should be informed by PHY. But it might be changed frequently. All of the possible values should be configured if it’s included in transmission profile. 

	Scheduling interval
	NO
	It’s the monitor occasion, and is relatively fixed. It’s related to the DL monitored has few relationships with UL transmission. 

	Data channel duration
	NO
	It’s agreed by RAN1 that this interval would be configured in DCI. It’s related to the delay so MAC should be informed by PHY. But it might be changed frequently. All of the possible values should be configured if it’s included in transmission profile.


	HARQ configuration
	YES
	Considering the different requirement on the reliability and latency, different configuration on the HARQ (e.g. maximum retransmission number, Code Block Group (CBG)-based HARQ operation, TTI bundling, etc) may be required for different TTI/numerology.  However, as indicated in the agreements above, more input from RAN1 is required before we can make any decision on whether HARQ configuration, if any, needs to be numerology/TTI duration specific.


As analyzed above:

Proposal 3: Besides the numerology/TTI, the HARQ configuration can also be included in transmission profile. The power control parameters and MCS related information are FFS and pending on RAN1 discussion.
3 Conclusion & Proposal
Based on the above, RAN2 is requested to discuss and agree on the following proposals:
Observation 1: With the concept of transmission profile, a more efficient, flexible and scalable signaling design can be achieved.
Proposal 1: The concept of transmission profile should be introduced in NR.

Proposal 2: One LS should be sent to RAN1 to inform RAN1 the discussion on transmission profile made in RAN2, and ask for some guidelines from RAN1.

Proposal 3: Besides the numerology/TTI, the HARQ configuration can also be included in transmission profile. The power control parameters and MCS related information are FFS and pending on RAN1 discussion.
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