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1 Introduction

For uplink in LAA, it should be possible for the eNB to provide routing restrictions to the UE to control QoS. There are some details which are still open w.r.t. this which are discussed in this contribution.
2 Discussion
There are some issues which are still open which will be discussed in the following subsections, namely:

· Routing restrictions per bearer or per logical channel
· Granularity of routing restrictions
2.1 Restrictions per bearer or logical channel

It is still open whether the eNB configures the routing restrictions per bearer or per logical channel.

There is a one-to-one mapping between bearers and logical channels so the end result is the same. The only thing which seems to be different between the two approaches is how the specification is impacted. In Annex A we show RRC impact of the two alternatives. From these examples it can be seen that if we have the restriction per logical channel it is only needed to do one change to RRC while if the restriction is per bearer there is a need to have restrictions in two places. To have restrictions per logical channel would then mean that in MAC it should be specified how logical channels should be restricted to be sent only certain serving cells. Since otherwise there seem to be no difference between the two approaches we prefer to have routing restrictions per logical channel.
Proposal 1 Routing restrictions are per logical channel

2.2 Granularity of routing restrictions
It needs to be decided what the routing restriction should mean. We have the following two alternatives:

A. Route logical channel X only on indicated serving cell(s).

B. Route logical channel X only on licensed/unlicensed cells.

While alternative B may be sufficient in LAA scenarios, alternative A will be more flexible as it could be used also in other scenarios. For example if the UE has serving cells in a high band and a low band then it could be preferred to send some important data on in the low band, or if the UE has a cell with low load and one with high load, etc.

We do acknowledge that the amount of RRC signalling will be larger with Alternative A, i.e. 32 bits instead of 1 bit per logical channel, but we do believe that these configurations will not change frequently and hence it would be worth the additional bits. Considering also that we are addressing a CA-scenario, the amount or radio resources are not expected to be so scarce that we cannot signal 32 bits per logical channel. So, while some more bits would be needed to achieve alternative A, we believe that it would be a more futureproof alternative and hence preferred.

Proposal 2 Routing restrictions indicate which serving cell(s) a logical channel can be sent on
3 Conclusion

Based on the discussion in section 2 we propose the following:
Proposal 1
Routing restrictions are per logical channel
Proposal 2
Routing restrictions indicate which serving cell(s) a logical channel can be sent on


4 Annex A

Below we look at the ASN.1 impact of having routing restrictions per bearer or per logical channel.

Table 1: Routing restrictions per bearer.

	–
RadioResourceConfigDedicated
The IE RadioResourceConfigDedicated is used to setup/modify/release RBs, to modify the MAC main configuration, to modify the SPS configuration and to modify dedicated physical configuration.

RadioResourceConfigDedicated information element
-- ASN1START

[…]
SRB-ToAddModList ::=



SEQUENCE (SIZE (1..2)) OF SRB-ToAddMod

SRB-ToAddMod ::=
SEQUENCE {


srb-Identity





INTEGER (1..2),


rlc-Config






CHOICE {



explicitValue





RLC-Config,



defaultValue





NULL


}

OPTIONAL,















-- Cond Setup


logicalChannelConfig



CHOICE {



explicitValue





LogicalChannelConfig,



defaultValue





NULL


}

OPTIONAL,















-- Cond Setup


...,


[[
routingRestriction-r13
BIT STRING (SIZE (maxServCell-r13))
OPTIONAL,
-- Need ON

]]
}

DRB-ToAddModList ::=



SEQUENCE (SIZE (1..maxDRB)) OF DRB-ToAddMod
DRB-ToAddModListSCG-r12 ::=

SEQUENCE (SIZE (1..maxDRB)) OF DRB-ToAddModSCG-r12

DRB-ToAddMod ::=
SEQUENCE {


eps-BearerIdentity




INTEGER (0..15)


OPTIONAL,

-- Cond DRB-Setup


drb-Identity





DRB-Identity,


pdcp-Config






PDCP-Config



OPTIONAL,

-- Cond PDCP


rlc-Config






RLC-Config



OPTIONAL,

-- Cond SetupM


logicalChannelIdentity



INTEGER (3..10)


OPTIONAL,

-- Cond DRB-Setup


logicalChannelConfig



LogicalChannelConfig
OPTIONAL,

-- Cond SetupM


...,


[[
drb-TypeChange-r12





ENUMERATED {toMCG}
OPTIONAL,

-- Need OP



rlc-Config-v1250




RLC-Config-v1250

OPTIONAL

-- Need ON


]],


[[
routingRestriction-r13

BIT STRING (SIZE (maxServCell-r13))
OPTIONAL,
-- Need ON

]]
}

[…]
-- ASN1STOP


Table 2: Routing restrictions per logical channel.

	–
LogicalChannelConfig
The IE LogicalChannelConfig is used to configure the logical channel parameters.

LogicalChannelConfig information element
-- ASN1START

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


]],


[[



routingRestriction-r13

BIT STRING (SIZE (maxServCell-r13))
OPTIONAL,
-- Need ON

]]
}

-- ASN1STOP
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