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Discussion and decision
1 Introduction

In the last RAN2 meeting, the following contribution was discussed:
NB-IoT – Further details on RA procedure for supporting multiple PRBs
Nokia, Alcatel-Lucent Shanghai Bell
discussion
· Ericsson think that this is covered by previous agreements. 

· Intel and Nokia clarifies that this is for the case when the UE is already in connected and performs a scheduling request. 

· ALT1: for SR, the UE goes back to the anchor, after the RACH, the UE stays on the anchor unless explicitly redirected again

· ALT2: for SR, the UE goes back to the non-anchor, after the RACH, the UE goes back to the non-anchor PRB where he was before the RACH

· Ericsson assumes ALT1, and think this is what we already agreed. 

· Intel think that the USS configuration of the anchor may have been lost such that ALT1 doesn’t work. Ericsson think that the USS configuration is the same in the anchor and non-anchor PRB, 

· We stay with ALT1: for SR, the UE goes back to the anchor, after the RACH, the UE stays on the anchor unless explicitly redirected again

In this contribution, we further propose that we should allow Alt2 for CIoT UP solution. Furthermore, it also seems illogical that the UE has to assume implicitly that the dedicated physical channel configuration for the anchor carrier has to be kept even when it is configured with dedicated physical channel configuration for a non-anchor carrier. 
2 Discussion

A UE is configured with a non-anchor PRB, if it receives Carrier-ConfigDedicated-NB-r13 in the PhysicalConfigDedicated-NB as follow (as extracted from the running TS36.331 CR [1]):
-- ASN1START

PhysicalConfigDedicated-NB ::=
SEQUENCE {


Carrier-ConfigDedicated-NB-r13

Carrier-ConfigDedicated-NB-r13
OPTIONAL,
-- Need ON


pdcch-ConfigDedicated-r13


PDCCH-ConfigDedicated-NB-r13
OPTIONAL,
-- Need ON

pusch-ConfigDedicated-r13


PUSCH-ConfigDedicated-NB-r13
OPTIONAL,
-- Need ON


uplinkPowerControlDedicated-r13

UplinkPowerControlDedicated-NB-r13 
OPTIONAL,-- Need ON


...

}

-- ASN1STOP

The above configuration can be sent in either the RRCConnectionSetup, RRCConnectionResume or RRCConnectionReconfiguration message.

Based on RAN2 agreement shown in Section 1, once the UE performs random access procedure (i.e. SR or time alignment), the UE will stay at the anchor PRB even if the UE is previously configured with a non-anchor PRB. This will imply that:

1. UE autonomously release the configuration (i.e. Carrier-ConfigDedicated-NB-r13) 

2. All the other configurations (listed below) in the PhysicalConfigDedicated-NB have to be the same between the anchor PRB and the non-anchor PRB.

pdcch-ConfigDedicated-r13


PDCCH-ConfigDedicated-NB-r13
OPTIONAL,
-- Need ON

pusch-ConfigDedicated-r13


PUSCH-ConfigDedicated-NB-r13
OPTIONAL,
-- Need ON


uplinkPowerControlDedicated-r13

UplinkPowerControlDedicated-NB-r13 
OPTIONAL,-- Need ON

3. It would require an additional signalling to reconfigure the UE back to the non-anchor PRB.
4.  Inconsistent UE behaviour between CP solution and UP solution for the case when RACH is performed during RRC Connected.

On (1): In principle, autonomous UE action is only taken when the eNB is unable to reconfigure the UE and is due to abnormal case (e.g. TA timer expiry where it is needed to quickly stop all UL transmissions etc.). The SR trigger RACH procedure is a normal procedure that may occur typically when the UE has more UL data to send. Furthermore, there is no problem in autonomous switching the UE back to the non-anchor carrier (if it is configured) after RACH message 4 is received and this is aligned to the case when UE has no DRB configured (i.e. using CP solution).
Observation#1: With the current agreement, the UE has to autonomous release the non-anchor PRB which is normally use under abnormal circumstances. SR initiated RACH is not an abnormal scenarios.

On (2): It restricts the flexibility of the eNB to configure different configurations for anchor and non-anchor PRB. eNB may configure different USS and power control configuration for different mode of operation and loading of the anchor and non-anchor PRB. In PDCCH-ConfigDedicated-NB-r13, the eNB may want to configure a different PDCCH repetitions (i.e. pdcch-NumRepetitions) and PDCCH start subframe (i.e pdcch-StartSF-USS) for the non-anchor PRB due to the different mode of operation. In the PUSCH-ConfigDedicated-NB-r13, the eNB may want to configure all the symbol to be used for PUSCH rather than puncture on symbol for SRS (i.e. pusch-allSymbols-r13) in the anchor carrier due to loading while on the non-anchor carrier it would want to do the opposite.  Likewise, for UL power control, a different nominal P0 can be used for anchor and non-anchor PRB due to its radio environment.

Observation#2: It restricts the flexibility of the eNB to configure different configuration for anchor and non-anchor PRBs.

On (3): The UE is configured to use the non-anchor PRB because the eNB wants to spread the traffic load among the different PRBs. It cannot be because of a SR or TA initiated RACH that the eNB intends to reconfigure to anchor PRB. It is clear that the UE should continue to use the non-anchor PRB. By keeping the UE on the anchor PRB after RACH, the eNB will have to send additional signalling to reconfigure the UE back to the non-anchor PRB. For NB-IoT, extra signalling means unnecessary UE power consumptions, particularly if the UE is in enhanced coverage.

Observation#3: Additional signalling to reconfigure the UE back to the non-anchor PRB results in unnecessary UE power consumption.
In [2], it is proposed that the RRCConnectionReconfiguration message can be sent in Msg4. Such combination of MAC multiplexing is currently not supported by the UE (See Annex B if TS36.321 [3]). MAC multiplexing in Message 4 only contains CCCH SDU in legacy LTE. With RRC Resume message in Msg4 over SRB 1 in NB-IOT, DCCH SDU multiplexing in Message 4 will be supported. However, we think that this will incur extra signalling as well which is also quite unnecessary as in Observation#3.
On (4): We note that earlier RAN1 made the following agreements on UE behaviour for monitoring of USS in case of PDCCH ordered PRACH transmissions in the context of MCO [R1-163943]:

· PDCCH order is always received in the UE-specific SS

· After receiving Msg.4 (random access procedure success),

· if the UE cannot be RRC reconfigured

· UE uses the previous configured dedicated RRC configuration (e.g. it monitors the USS in the previously configured PRB)

Thus, the current RAN2 agreement can be seen as inconsistent with the behaviour agreed in RAN1 to handle a very similar situation of multi-carrier operation.

Observation#4: Inconsistent UE behaviour between CP solution and UP solution for the case when RACH is performed during RRC Connected. 
Hence it is proposed that:

Proposal#1: For a UE using CIoT UP solution, that is in connected mode and was configured to operate on a non-anchor PRB, goes to the anchor PRB for the RACH procedure (e.g. for scheduling request) and immediately after, the UE goes back to the non-anchor PRB (which was configured before this RACH procedure was done).
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