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	Reason for change:
	RAN2 agreed CRs (R2-157103, R2-157027, R2-157055) 
 with title “Enabling multiple NS and P-Max operation per cell” in Anaheim, USA, November 2015. The RRC CR R2-157103 had the following summary of change (copy-pasted below without any change from the coversheet of R2-157103):
The following agreements made at RAN2 #90, #91 and #91bis meetings are implemented.

· An eNB should always provide a legacy NS value (known and defined when the band was introduced) in the legacy field. NS values introduced later should be indicated only in the to-be-defined NS value list.
· The eNB may indicate the NS values supported in a cell in decreasing priority order.
· With each NS value the eNB may provide a P-Max value to be used with that NS value.
· The UE shall pick the highest NS value that is supports from that list.
· The eNB knows based on the UE capabilities (bitmap introduced recently) which NS value the UE choses.
· During mobility the target cell configures the intended NS value (based on UE capabilities) in mobilityControlInfo.
· The legacy value present in SIB2 is not listed in the new list.
· Introduce an additional capability bit by which a UE indicates that it understands these additional value pairs. Such a UE shall also provide the capability indicating the additional NS values that it supports.
· Introduce from Rel-10.
· An additional NS/P-Max list is included in SIB1/3/5.
· Note of late/regular non critical extensions are added into SIB1/3.

Before CR R2-157103: 
Each cell belongs to multiple bands. SIB1 has only one p-max defined for serving cell, SIB3 has only one p-max defined for intra-freq neighbor cells, and SIB5 has only one p-max defined per each neighbor frequency. The priority of the bands are specified in SIB1 procedure text SIB5 field description (which points ot 36.331 Annex D), based on which the UE determines the band indicator to be used. In all cases (SIB1/3/5), each cell has only one p-max defined. There is no issue.
1. legacy band: in IE freqBandIndicator

2. MFBI band: in IE multiBandInfoList (i.e. without suffix) and multiBandInfoList-v9e0

After CR R2-157103: 
Each cell belongs to multiple bands; each band has a list of NS and p-max values. 
1.
legacy band: in IE freqBandInfo (corresponding to the band in freqBandIndicator in SIB1/3, and dl-CarrierFreq in SIB5)

2.
MFBI band: in IE multiBandInfoList-v10j0, list of list, (corresponding to the band list in IE multiBandInfoList (i.e. without suffix) and multiBandInfoList-v9e0)
New procedure text for SIB1 specifies how UE determines one p-max value from the list of p-max values. However, for SIB3 and SIB5, such procedure is missing, hence there is ambiguity in how UE determines one p-max value from the list of p-max values. If we leave it up to UE implementation to decide which Pmax to use, Ping-Pong reseletions may happen: the UE uses the Pmax value X (from SIB3/5) to reselect to a cell; after reselection, the SIB1 procedure of the new cell requires the UE to use another Pmax value Y, which may not satisfy S criteria and UE has to reselect again. To avoid such issues, the specification should provide procedures for the UE to uniquely determine  Pmax value for the same cell before (from SIB3/5) and after reselection (from SIB1).
In a short summary, in case there is misunderstanding on how Pmax is determined, the issue below can happen.
-
This was not an issue before the introduction of the CR R2-157103 in 11/2015. The CR introduced multiple NS/pmax values per cell.

-
The potential issue is Ping-Pong issue, details are in the CR cover sheet above.

-
To avoid such issues, the specification should provide procedures for the UE to uniquely determine Pmax value for the same cell before (from SIB3/5) and after reselection (from SIB1).

	
	

	Summary of change:
	The following changes are made to clarify the existing functionality, without functional change: Adding procedure text for SIB3 and SIB5 regarding to how UE determines one p-max value from the list of p-max values in SIB3 and SIB5, respectively. The procedure text is similar to the SIB1 procedure text added by CR R2-157103 which introduced the functionality of multiNS-Pmax in the begining.
· Impact analysis

· Impacted functionality:

· No functionality change. The change is consistent with RAN2’s prior understanding and makes the specification more clear on the functionality related to UE capability multiNS-Pmax
· Inter-operability:

If eNB implements this CR and UE does not, if there is misunderstanding of the specification, the UE may use different Pmax values for the same cell before (from SIB3/5) and after reselection (from SIB1), which may cause Ping-pong reselections. 
If UE implements this CR and eNB does not, there is no issue as long as the SIB1 and SIB3/5 are configured consistently among cells.


	
	

	Consequences if not approved:
	Ping-Pong reseletions may happen if there is misunderstanding of the current specification.
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[First Change]
5.2.2.10
Actions upon reception of SystemInformationBlockType3
Upon receiving SystemInformationBlockType3, the UE shall:

1>
if in RRC_IDLE, the redistributionServingInfo is included and the UE is redistribution capable:
2>
perform E-UTRAN inter-frequency redistribution procedure as specified in TS 36.304 [4, 5.2.4.10];

1>
if in RRC_IDLE, or in RRC_CONNECTED while T311 is running:

2>
if, for the frequency band selected by the UE (from the procedure in Section 5.2.2.7) to represent the serving cell’s carrier frequency, the freqBandInfo or the multiBandInfoList-v10j0 is present in SystemInformationBlockType3 and the UE capable of multiNS-Pmax supports at least one additionalSpectrumEmission in the NS-PmaxList within the freqBandInfo or multiBandInfoList-v10j0:

3>
apply the first listed additionalSpectrumEmission which it supports among the values included in NS-PmaxList within freqBandInfo or multiBandInfoList-v10j0;

3>
if the additionalPmax is present in the same entry of the selected additionalSpectrumEmission within NS-PmaxList:

4>
apply the additionalPmax;

3> else:

4> apply the p-Max;
2> else:

3> apply the p-Max;
No UE requirements related to the contents of SystemInformationBlockType3-NB apply other than those specified elsewhere e.g. within procedures using the concerned system information, and/ or within the corresponding field descriptions.

[End of first Change]
[Second Change]
5.2.2.12
Actions upon reception of SystemInformationBlockType5
Upon receiving SystemInformationBlockType5, the UE shall:

1>
if in RRC_IDLE, the redistributionInterFreqInfo is included and the UE is redistribution capable:
2>
perform E-UTRAN inter-frequency redistribution procedure as specified in TS 36.304 [4, 5.2.4.10];

1> if in RRC_IDLE, or in RRC_CONNECTED while T311 is running:

2>
if the frequency band selected by the UE to represent a non-serving E UTRA carrier frequency is not a downlink only band: 

3>
if, for the selected frequency band, the freqBandInfo or the multiBandInfoList-v10j0 is present and the UE capable of multiNS-Pmax supports at least one additionalSpectrumEmission in the NS-PmaxList within freqBandInfo or multiBandInfoList-v10j0:

4>
apply the first listed additionalSpectrumEmission which it supports among the values included in NS-PmaxList within freqBandInfo or multiBandInfoList-v10j0;

4>
if the additionalPmax is present in the same entry of the selected additionalSpectrumEmission within NS-PmaxList:

5>
apply the additionalPmax;

4> else:

5> apply the p-Max;
3> else:

4> apply the p-Max;
No UE requirements related to the contents of SystemInformationBlockType5-NB apply other than those specified elsewhere e.g. within procedures using the concerned system information, and/ or within the corresponding field descriptions.
[End of Second Change]
