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1. Introduction

In the RAN4#101-bis-e meeting, the necessity of network assistance signalling and UE capability signalling for CRS-IM was discussed, and the WF was approved in [1].
In this paper, we give our views on the open issues.
2. Discussion
v-shift information

· The baseline assumption: No need to introduce NWA signaling for v-shift information

Since we have agreed in the WF that ‘Cell ID can be included into NWA signalling as optional’, we do not see the additional need to include extra NWA signalling for the v-shift. Therefore, we would like to confirm the baseline assumption that no need to introduce NWA signalling for v-shift information.

Proposal 1: Confirm the baseline assumption that no need to introduce NWA signalling for v-shift information.
LTE channel bandwidth for scenario 2
In the last meeting, how could UE be informed the LTE channel bandwidth information is discussed. As an outcome, following baseline assumption was made in the WF [1]:

· Option 1 (baseline assumption):

· For scenario 2, LTE channel bandwidth information can be aware by following possible ways:

· With inter-RAT MO configured, 1) UE can use PBCH decoding to obtain channel bandwidth information for CRS-IM if PBCH is within the configured measurement gap, or 2) UE can use power difference detection to obtain channel bandwidth information

For UE capable of obtaining LTE CBW information by PBCH decoding and/or power detection, inter-RAT MO information is needed to perform CRS-IM otherwise UE not expected to perform CRS-IM.

· LTE channel bandwidth information can be informed to UE by NWA signalling (optional)

For UE not capable of obtaining LTE CBW information by PBCH decoding and/or power detection, NWA signalling on LTE CBW is needed to perform CRS-IM otherwise UE not expected to perform CRS-IM.

· Separate capability will be introduced for UE capable of performing CRS-IM in scenario 2 without the above new NWA signalling on LTE channel bandwidth.
· Enabling CRS-IM receiver should not impact on existing RRM procedure and RRM requirements

In our understanding, UE can obtain the LTE channel bandwidth information by PBCH decoding and/or power detection, so we prefer not to preclude the UE performing CRS-IM without any new NWA signaling on the LTE channel bandwidth information. 
Sametime, as a compromise, we can accept that the LTE channel bandwidth information should be signalled to the UEs which are not capable of obtaining such information without NWA. 
Considering the above, we believe the baseline assumption as listed above is a good approach.
Proposal 2: Confirm the baseline assumption in the last meeting WF on the LTE channel bandwidth for scenario 2.
Signalling design when the default NW configuration assumptions are NOT valid
In the last meeting, it was agreed that details of the NWA signalling will be discussed when the default NW configuration assumptions are not valid:
· The signalling (when the default NW configuration assumptions are NOT valid) is [per serving cell], and further discuss the maximum number of interference cells can be signalled.

· Note: Here the default NW configuration assumptions only include the following assumptions agreed in the last meeting:
· no CRS muting, 

· MBSFN configuration same as serving cell for scenario 1; NO MBSFN configuration for scenario 2

· Channel bandwidth and centre frequency aligned for the serving and neighbouring cells for scenario 1

· All the above parameters are optional and only to be signalled when the default assumption is not valid.

· Note: the details of optional NWA signalling agreed in this meeting are to be discussed in the next meeting. 

· CRS-IM requirements are not applicable if the default configuration is not valid and NWA signalling is not provided

Besides the NW configuration assumptions as listed above, we have also agreed the default assumptions on the CRS port number in [1]:
· 4 CRS ports for scenario 2

· Aligned with serving cell for scenario 1  

For this meeting, we have provided draft LS to RAN2 in [2] that captures the detailed signalling design according to the agreements so far.
Proposal 3: Use the following NWA signalling rules when the default NW configuration assumptions are NOT valid:
	· Regarding the content of the Rel-17 new RRC network assistant signalling, for each neighbour LTE cell, RAN4 reach following agreements:

· Centre frequency

· For scenario 1, the centre frequency can be optionally signalled to the UE, if the above default centre frequency assumption is not valid.

· For scenario 2, the centre frequency can be optionally signalled to UE.

· Channel bandwidth 

· For scenario 1, the channel bandwidth can be optionally signalled to the UE, if the above default channel bandwidth assumption is not valid.

· For scenario 2, the LTE channel bandwidth can be optionally signalled to UE supporting Capability #2 (UE supporting CRS-IM without NWA signalling), and should be signalled to UE supporting Capability #3 (UE supporting CRS-IM with NWA signalling) but not supporting Capability #2.

· CRS port number

· For scenario 1 and scenario 2, the CRS port number can be optionally signalled to the UE, if the above default CRS port number configuration assumption is not valid

· CRS muting

· For scenario 1 and scenario 2, the configuration of CRS muting can be optionally signalled to the UE if the above default CRS muting assumption is not valid.

· MBSFN configuration 

· For scenario 1 and scenario 2, the MBSFN subframe configuration can be optionally signalled to the UE if the above default MBSFN configuration assumption is not valid.


Furthermore, we propose the above information is signalled per serving cell, and information for maximum of 8 LTE neighbour cells for each serving cell can be indicated.
Proposal 4: The NWA signalling is signalled per serving cell, and information for maximum of 8 LTE neighbour cells for each serving cell can be indicated.

Granularity of UE CRS-IM Capability
In the last meeting, following options on the granularity of the new CRS-IM capability are listed in the WF [1]:

· Option 1: Introduce granularity of per CC, per band, per band combination (per Feature Set per CC)
· Option 2: Introduce granularity of per UE 

· Option 3: Introduce granularity of per UE, but only applicable for the bands that are overlapping with LTE spectrum

· Option 4: Introduce granularity of per band, per band combination (per Feature Set)
In our understanding, CRS-IM receiving is a baseband feature which should be triggered once there exists neighbor cell LTE CRS interference. We propose defining CRS-IM receiving as a per UE capability.

Proposal 5: Defining CRS-IM receiving as a per UE capability.
3. Conclusions
In this paper, following proposals are given on the network assistance signalling and UE capability for CRS-IM:
Proposal 1: Confirm the baseline assumption that no need to introduce NWA signalling for v-shift information.
Proposal 2: Confirm the baseline assumption in the last meeting WF on the LTE channel bandwidth for scenario 2.
Proposal 3: Use the following NWA signalling rules when the default NW configuration assumptions are NOT valid:
	· Regarding the content of the Rel-17 new RRC network assistant signalling, for each neighbour LTE cell, RAN4 reach following agreements:

· Centre frequency

· For scenario 1, the centre frequency can be optionally signalled to the UE, if the above default centre frequency assumption is not valid.

· For scenario 2, the centre frequency can be optionally signalled to UE.

· Channel bandwidth 

· For scenario 1, the channel bandwidth can be optionally signalled to the UE, if the above default channel bandwidth assumption is not valid.

· For scenario 2, the LTE channel bandwidth can be optionally signalled to UE supporting Capability #2 (UE supporting CRS-IM without NWA signalling), and should be signalled to UE supporting Capability #3 (UE supporting CRS-IM with NWA signalling) but not supporting Capability #2.

· CRS port number

· For scenario 1 and scenario 2, the CRS port number can be optionally signalled to the UE, if the above default CRS port number configuration assumption is not valid

· CRS muting

· For scenario 1 and scenario 2, the configuration of CRS muting can be optionally signalled to the UE if the above default CRS muting assumption is not valid.

· MBSFN configuration 

· For scenario 1 and scenario 2, the MBSFN subframe configuration can be optionally signalled to the UE if the above default MBSFN configuration assumption is not valid.


Proposal 4: The NWA signalling is signalled per serving cell, and information for maximum of 8 LTE neighbour cells for each serving cell can be indicated.

Proposal 5: Defining CRS-IM receiving as a per UE capability.
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