3GPP TSG-RAN WG2 Meeting #98
R2-1705195 
Hangzhou, China, 15th - 19th May 2017 
Agenda item:
10.3.1.6
Source: 
Huawei, HiSilicon

Title: 
Extension of logical channel number in NR
Document for:
Discussion
1   Introduction
In LTE, the identities of DRBs and logical channels are configured in the following IEs:

DRB-Identity information elements
-- ASN1START

DRB-Identity ::=




INTEGER (1..32)

-- ASN1STOP

RadioResourceConfigDedicated information element
-- ASN1START

logicalChannelIdentity



INTEGER (3..10)


OPTIONAL,

-- Cond DRB-SetupM
-- ASN1STOP

It can be seen that the maximum number of identities of DRBs and logical channels are respectively 32 and 8 in LTE.  
In NR, however, plenty of new services may be supported with potentially new QoS requirements being introduced. Thus, the number of DRBs and locical channels as in the legacy LTE may be no longer enough. In this contribution, we will discuss the necessity of extending logical channel numbers in NR and propose potential solutions. 
2   Discussion
2.1 Need of the extension of logical channel number 
In NR, massive QoS requirements may need to be supported in the AS layers in the form of diverse QoS flows. In order to treat these QoS flows properly, it is necessary for the AS layers to map these QoS flows to multiple DRBs. Compared with the QoS mechanism in LTE, the QoS flow concept introduced in NR support more detailed distinction for the services with different requirements and traffic characteristics. This may require more DRBs, as well as more logical channels, for these QoS flows to map on. 
Observation 1: In NR, there are more QoS flows which require different QoS requirements, and therefore require more DRBs as well as logical channels to map on. 
On the other hand, in RAN2#97bis meeting, the following agreements were achieved regarding PDCP duplication:
	Agreements:

1: RRC configures PDCP for duplication and the radio protocols of the UE with separate RLC entities and logical channels to handle duplicates (referred to as “legs”)

2: only one additional leg is configured for PDCP duplicates.


The logical channels configured for duplication as well as the associated LCID should be separate from the original logical channels. This may further require corresponding logical channel number to be doubled. 
Observation 2: If a UE is configured with PDCP duplication, the corresponding logical channel number may be doubled.
The above two observations bring great challenge to directly reuse the maximum number of logical channels (only 8) in LTE. Therefore, in NR, the number of logical channels should be extended. 

Proposal 1: Extend the maximum number of logical channels in NR.

2.2 The extension of LCID field
In LTE, the MAC sub-header contains an LCID field which is used to indicate the logical channel ID of the corresponding MAC SDU, MAC control element or padding. This field is 5 bits currently and the details are shown in the tables below. 
Table 6.2.1-1 Values of LCID for DL-SCH [2]
	Index
	LCID values

	00000
	CCCH

	00001-01010
	Identity of the logical channel

	01011-10111
	Reserved

	11000
	Activation/Deactivation (4 octets)

	11001
	SC-MCCH, SC-MTCH (see note)

	11010
	Long DRX Command

	11011
	Activation/Deactivation (1 octet)

	11100
	UE Contention Resolution Identity

	11101
	Timing Advance Command

	11110
	DRX Command

	11111
	Padding

	NOTE: Both SC-MCCH and SC-MTCH cannot be multiplexed with other logical channels in the same MAC PDU except for Padding


Table 6.2.1-2 Values of LCID for UL-SCH

	Index
	LCID values

	00000
	CCCH

	00001-01010
	Identity of the logical channel

	01011
	CCCH

	01100-10100
	Reserved

	10101
	SPS confirmation

	10110
	Truncated Sidelink BSR

	10111
	Sidelink BSR

	11000
	Dual Connectivity Power Headroom Report

	11001
	Extended Power Headroom Report

	11010
	Power Headroom Report

	11011
	C-RNTI

	11100
	Truncated BSR

	11101
	Short BSR

	11110
	Long BSR

	11111
	Padding


The number of reserved LCID values are respectively 13 and 9 for DL-SCH and UL-SCH. As there may be more kinds of MAC CEs to be introduced in the future, the reserved value number today is likely far from enough, considering the potential logical channel numbers extended in NR. Thus, to support the extension of logical channel numbers in NR, the LCID field also requires extension accordingly. 
From our perspective, to avoid a great change to MAC sub-header, it is straightforward to extend the bits of LCID field, e.g. from 5bits to 6bits, and the simplest way to do this is to utilise a reserved bit for such extension based on existing LTE format. One example is showed in Figure 1.   
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Figure 1: Example of LCID field extension

Proposal 2: Extend the LCID field in MAC sub-header from 5bits to 6bits.

Proposal 3: Use the reserved bit for the extension of LCID field based on the existing LTE MAC sub-header format.
3   Conclusion
By discussing the extension of logical channel number in NR, we have the following observation:

Observation 1: In NR, there are more QoS flows which require different QoS requirements, and therefore require more DRBs as well as logical channels to map on. 
Observation 2: If a UE is configured with PDCP duplication, the corresponding logical channel number may be doubled.
Proposal 1: Extend the maximum number of logical channels in NR.

Proposal 2: Extend the LCID field in MAC sub-header from 5bits to 6bits.

Proposal 3: Use the reserved bit for the extension of LCID field based on the existing LTE MAC sub-header format.
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