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Discussion and decision 
1. Introduction
The purpose of this email discussion was to resolve various issues around UE requirement for dedicated cell reselection priority storage.
· How many frequencies with dedicated priorities shall the UE be able to store? [1]
· Is there any issue with dedicated priority inheritance upon inter-RAT cell reselection? [2]

· Is it necessary to facilitate, for the purpose of cell reselection within UTRAN, monitoring/measuring more than 8 E-UTRA carriers? If yes, what should be the solution? [3]
For the first two items, the chairman’s RAN2#79bis meeting notes listed the following items for further study.

	FFS whether restrictions are only defined by what the signalling allows (e.g. 8 priorities in LTE and 64 in UMTS). 

FFS whether we want to allow signalling more than 8 priorities in LTE from Rel-11. 
FFS how to resolve inconsistencies in GERAN. Simply say that the UE must be able to handle what the signalling allows?


The third item was agreed to be added by RAN2 as deemed related. It seems possible however to discuss the third item rather separately and the rapporteur proposes to do so.
2. Discussion (item 1&2)
2.1. E-UTRA carrier frequencies
The following table summarizes the current message structures of different RATs that are used to provide E-UTRA frequencies with cell reselection priority. The numbers show the maximum numbers that the signalling messages can include. It should be noted that in [1] it was identified that “GSM signalling allows for an arbitrary (infinite) amount of UTRAN and E-UTRAN priority information to be transmitted.”
Table-1:
Maximum number of E-UTRA frequencies with dedicated priority

	E-UTRAN
	Common priority

(SIB3, SIB5)
	1 x {priority, serving freq} + 8 x {priority, neighbour freq}: 
Max. 9 frequencies

	
	Dedicated priority

(RRC Connection Release)
	8 x {priority, freq}:
Max. 8 frequencies

	UTRAN
	Common priority

(SIB19)
	8 x {priority, freq}:
Max. 8 frequencies

	
	Dedicated priority

(UTRAN MOBILITY INFORMATION)
	8 x {priority, 8 x freq}:
Max. 64 frequencies

	GERAN
	Dedicated priority
	Max 8 frequencies – see GP-120778 (GERAN#54)


It is well known that the frequency set that the UE shall measure for cell reselection purpose is controlled by the system information, and this principle is common for E-UTRAN and UTRAN. It is sensible to assume then the network would signal up to 8 frequencies to measure given the minimum measurement requirement defined by RAN4 [4].
Now the question we need to answer from this email discussion is how many E-UTRA carrier frequencies with “dedicated priority” the network can signal to the UE in dedicated signalling. As can be seen in Table-1, only the UTRAN MOBILITY INFORMATION message can provide beyond 8 E-UTRA frequencies. Given the inconsistency presented in Table-1, it may be worthwhile to discuss use cases of providing different number of E-UTRA frequencies in different RAT so that we can decide later the UE storage requirement based on it.  

Q1:
Use case for providing different number of E-UTRA frequencies in different RAT?
	Company 
	Comment

	NTT DOCOMO
	DCM network planning is already based on the deployment of more than 8 LTE EARFCNs. Since an RNC covers relatively larger area (e.g., several eNBs area), providing larger number of frequencies in the Dedicated Priority is beneficial to:

·  To make sure that the UE always has the necessary information of dedicated priority about the frequency it is camped on, so that ping-pong behaviour can be avoided.
Note that the following behaviour is specified in 36.304.

“When the UE in camped normally state, has only dedicated priorities other than for the current frequency, the UE shall consider the current frequency to be the lowest priority frequency (i.e. lower than the eight network configured values)”

· To enable common setting of Dedicated Priority in the RNCs across different areas. This allows simple network operation and setting. 

· To enable “one time” sending of Dedicated Priority utilising UMI (UTRAN MOBILITY INFORMATION)  after connection establishment or after a RELOCATION procedure is done. This way Dedicated Priority does not need to be sent after every handover or every release procedure which would otherwise cause delay to the concerned procedure and unnecessary signaling.

Typcal scenario can be considered that the dedicated priority can be used for the CSG-like purpose e.g. let the specific UE reselect open mode HeNB cell. From the macro-NW point of view (especially from UTRA), it is difficult to understand where (which frequency) the intended HeNB is deployed. Therefore NW would like to provide as“safe” number of frequencies”as possible

	Vodafone
	In our opinion there is no particular reason why the signalling possibilities in Connected mode shall be different compare to the idle within specification. Of course the operator may wish to configure different amount of frequencies with dedicated priority via dedicated signalling compared to the amount of the common priorities over SIBs. We do not see a reason why the standard should restrict the amount of the Frequencies/common priorities provided in SIBs compared to the dedicated priorities provided in dedicated messages.

	Qualcomm Incorporated
	We see that the current structure of UTRAN MOBILITY INFORMATION is somewhat “accidental” without consideration of a real use case.
We understood DOCOMO would like to use the current signalling capability of UTRAN MOBILITY INFORMATION. However we do not see the gain of storing more than 8 frequencies while the UE is in E-UTRAN or GERAN. In most cases UE’s dedicated priorities need to be updated by E-UTRAN or GERAN signalling through location update procedure after the UE moves to E-UTRAN or GERAN.

	Nokia, NSN
	Firstly one should understand that currently UE behaviour is clear in the specification i.e. UE will only consider reselections to carrier frequency/RATs for which it has both priority (from SIB of dedicated) and reselection information (always in SIBs) -> Thus anyway at most UE will consider 8 frequencies in reselection evaluation. Then the question is that should UE remember up to 64 dedicately signalled priorities – probably intention of the specification was to allow only 8 priorities to be signalled, but as Qualcomm has pointed out dedicated signalling may provide more than that currently. We don’t see strong need to limit the number of dedicately signalled priorities as storing of those should not be very big issue, but surely if other vendors see need to limit we would be fine as well, but as said UE behaviour in the specification should be clear already now.

The use cases should come from an operator and thus it would be difficult to set the limit without operator inputs. 

	Renesas
	Use cases should come from operators, but in general these type of cases may come from shared NW and country borders, for example UE in UTRAN NW the UE may receive >8 dedicated priorities to cover more than one neighbouring EUTRAN PLMN. 

	LG
	At least from the view point of UE storing requirement, we think there would be no big problem for UE to be able to still keep (i.e. remember) all of dedicated frequencies with priorities (max 64) upon inter-RAT mobility from UMTS to LTE.
However, we do not think the current specification is crystal-clearly putting such requirement to UEs (excuse) unfortunately, and therefore there might be legacy UE issue in which such requirement is not considered, i.e., the UE does not remember all those at inter-RAT mobility. 

Then, at least for those legacy UEs, network may be better of providing limited number of frequencies with priorities in UTRAN and/or repeating all of those big frequencies with priorities when the UE reconnects to UTRAN.  



	Samsung
	Use case should be given from operators.

	Intel
	Use cases should come from operators.


Q2:
(Based on the use cases identified)  How many E-UTRA frequencies with dedicated priorities shall the UE be able to store? 

	Company 
	Comment

	NTT DOCOMO
	We should start the discussion with current specification(64) considering that reducing it would have impact on the NW frequency deployment scenario.
If limitation in the UE storage is identified we are open to further discussion.

	Vodafone
	In our opinion it would be good to be able to store the signalled amount of frequencies

	Qualcomm Incorporated
	We would like to have a reasonable limit for the number of dedicated priority that UTRAN can signal to the UE. The current signalling capability of 64 frequencies does not seem to be supported by any real use case. Probably 32 could be a good compromise.
Again, we do not see the gain of storing more than 8 frequencies while the UE is in E-UTRAN or GERAN. 

	Nokia, NSN
	8 is the minimum, but as said above we don’t see big problem to allow in UTRAN to signal more than eight (even up to 64, but that is not really based on any practical deployments)

	Renesas
	Current specification requires UE to be able to store up to 64. 

	LG
	See our answer for Q1

	Samsung
	Same opinion as Renesas

	Intel
	Same opinion as Renesas


[2] discussed a potential problem with dedicated priority inheritance when the UE is required to store more than 8 E-UTRA frequencies in UTRAN. It was argued that the LTE protocol stack of the UE may support storing only up to 8 E-UTRAN frequencies as the E-UTRAN signalling can only accommodate the same number of frequencies to be signalled (see Table-1). Then the UE behaviour for dedicated priority inheritance upon cell reselection from UTRAN to E-UTRAN could be problematic.
Q3:
Is the issue with dedicated priority inheritance raised in [2] valid? 

	Company 
	Comment

	RIM
	We don’t believe that this is a problem. However, if it is a problem, then the UE behaviour would appear to be unspecified (and therefore unpredictable) in the case where more than 8 frequencies were received in UTRAN and the UE subsequently performs reselection to E-UTRAN.

	NTT DOCOMO
	We does not think that this issue is valid. The adoption of dedicated priority inheritance behaviour is a conscious decision and has been specified since Release 8. Indeed that EUTRAN signalling can indicate 8 frequency,  but the number of frequencies that the UE can store/ memorize when inheriting dedicated priority from other RAT should be implemented according to the  agreed specification with the consideration not only of LTE but also UTRAN/GERAN (not the other way around, i.e., changing the agreed specification to align with implementation).  

	Vodafone
	Agree with RIM

	Qualcomm Incorporated
	We see problems could happen with legacy UEs.

As a compromise, we could allow the UE to reduce the number of stored dedicated priorities to 8 when the UE moves to LTE or GERAN. Again, this would not cause a big problem since the location update at the cell reselection target RAT would anyway update the dedicated priorities, hence there does not seem to be the need of specifying how the UE reduces the storage down to 8 E-UTRA frequencies upon the inheritance.

	Nokia, NSN
	As said above we don’t see the problem to be real, but if some vendors think it is then probably we need to limit number of frequencies to be signalled to 8. Anyway to our understanding UE was supposed to store all the priorities that are signalled to it.

	Renesas
	The only question should be whether it’s necessary to extend the current signalling to allow more dedicated priorities to be signalled in EUTRAN+GERAN, as the current maximum is set in UTRAN spec. 

	LG
	We repeat part of our answer for Q1 here:
However, we do not think the current specification is crystal-clearly putting such requirement to Ues unfortunately, and therefore there might be legacy UE issue in which such requirement is not considered, i.e., the UE does not remember all those at inter-RAT mobility. 
Then, at least for those legacy Ues, network may be better of providing limited number of frequencies with priorities in UTRAN and/or repeating all of those big frequencies with priorities when the UE reconnects to UTRAN.  

	Samsung
	We don’t see the problem, but there may be some issue if some UE reduces the number of stored dedicated priorities. But related with Q2, doesn’t the current specification require UE to be able to store up to 64? Also based on the NTTDCM comment, we are not sure how reducing the number of stored dedicated priorities to “8” will work in real network. Probably we need larger value than “8” if we really needed? 

	Intel
	We agree that the specification is currently not clear how UE should behave in the scenario addressed in [2] when the UE moves from UMTS to LTE. But in our opinion this can be left to UE implementation. 


2.2. UTRA carrier frequencies
The following table summarizes the current message structures of different RATs that are used to provide UTRA frequencies with cell reselection priority. The numbers show the maximum numbers that the signalling messages can include. It should be noted that in [1] it was identified that “GSM signalling allows for an arbitrary (infinite) amount of UTRAN and E-UTRAN priority information to be transmitted.”
Table-2:
Maximum number of UTRA frequencies with dedicated priority

	E-UTRAN
	Common priority

(SIB6)
	16 x {priority, FDD freq} + 16 x {priority, TDD freq}: 

Max. 32 frequencies

	
	Dedicated priority

(RRC Connection Release)
	16 x {priority, FDD freq} + 16 x {priority, TDD freq}: 

Max. 32 frequencies

	UTRAN
	Common priority

(SIB19)
	1 x {priority, serving freq} + 8 x {priority, Neighbour FDD freq} + 8 x {priority, Neighbour TDD freq}:
Max. 17 frequencies

	
	Dedicated priority

(UTRAN MOBILITY INFORMATION)
	8 x {priority, 8 x (FDD freq or TDD freq)):
Max. 64 frequencies

	GERAN
	Dedicated priority
	see GP-120778 (GERAN#54)
16 x {priority, FDD freq} + 16 x {priority, TDD freq}: 

Max. 32 frequencies


As we observe similar inconsistency as how E-UTRA frequencies are handled (Table-1), the same flow of the discussing as the previous section is proposed. It is however assumed that the issue of dedicated priority inheritance, i.e. Q3, is common across different cell reselection direction and so it is proposed not to have duplication in this section. 

Q4:
Use case for providing different number of UTRA frequencies in different RAT?

	Company 
	Comment

	NTT DOCOMO
	Same as then comment for Q1. We should keep the use case of different number between the number of frequencies that can be signalled and the number that can be stored via inheritance.

	Vodafone
	In general the same as comment for Q1. 

	Qualcomm Incorporated
	We do not see the current signalling capability, especially UTRAN MOBILITY INFORMATION, is supported by a real use case.

	Nokia, NSN
	Operator input is needed to set any limits!

	Renesas
	Same comment as Q1

	LG
	Same comments as Q1

	Samsung
	Same comment as Q1

	Intel
	Same comment as Q1


Q5:
(Based on the use cases identified)  How many UTRA frequencies with dedicated priorities shall the UE be able to store? 

	Company 
	Comment

	NTT DOCOMO
	We should start the discussion with current specification

	Vodafone
	Same as comment for Q2.

	Qualcomm Incorporated
	We would like to have a reasonable limit for the number of dedicated priority that network can signal to the UE. The maximum of “16 x {priority, FDD freq} + 16 x {priority, TDD freq}” across different RAT would be acceptable to us.

	Nokia, NSN
	Same as Q4!

	Renesas 
	Current specification requires UE to be able to store up to 64.

	LG
	Max 64 is required while in UTRAN, but not crystal-clear if the spec still mandates this ’max 64’ upon inter-RAT mobility to e.g. LTE. 

	Samsung
	Same opinion as Renesas

	Intel
	Same opinion as Renesas


2.3. GERAN carrier frequencies
The following table summarizes the current message structures of different RATs that are used to provide GERAN frequencies with cell reselection priority.
Table-3:
Maximum number of GERAN frequencies with dedicated priority

	E-UTRAN
	Common priority

(SIB7)
	16 x {priority, CarrierFreqsGERAN}:

	
	Dedicated priority

(RRC Connection Release)
	16 x {priority, CarrierFreqsGERAN}:

	UTRAN
	Common priority

(SIB19)
	16 x {priority, GSM cell group}

	
	Dedicated priority

(UTRAN MOBILITY INFORMATION)
	8 x {priority, GSM cell group}:

	GERAN
	N/A
	Single priority applicable to all GSM frequencies


It should be noted that identifying absolute maximum is not easy due to the fact that the signalling messages use some special coding. “CarrierFreqsGERAN” from E-UTRAB and “GSM cell group” from UTRAN in Tabl-3 essentially use the same coding. The coding of CarrierFreqsGERAN is shown below.
CarrierFreqsGERAN ::=


SEQUENCE {


startingARFCN





ARFCN-ValueGERAN,


bandIndicator





BandIndicatorGERAN,


followingARFCNs





CHOICE {



explicitListOfARFCNs



ExplicitListOfARFCNs,



equallySpacedARFCNs




SEQUENCE {




arfcn-Spacing





INTEGER (1..8),




numberOfFollowingARFCNs



INTEGER (0..31)



},



variableBitMapOfARFCNs



OCTET STRING (SIZE (1..16))


}

}

It is not immediately clear from the coding structure whether we can derive some reasonable number of GSM carrier frequencies. Instead, we could discuss how many “GSM carrier set” (i.e.  “CarrierFreqsGERAN” or “GSM cell group”) with dedicated priority the UE shall be able to store.
Q6:
Use case for providing different number of “GSM carrier set” in different RAT?

	Company 
	Comment

	Qualcomm Incorporated
	We do not see the current signalling capability allows more frequencies to be signalled than necessary.

	Renesas
	Same comment as Q1

	Samsung
	Same comment as Q1

	Intel
	Same comment as Q1


Q7:
(Based on the use cases identified)  How many “GSM carrier set” with dedicated priorities shall the UE be able to store? 

	Company 
	Comment

	RIM
	It is not practically possible to signal 8 GSM groups in UMTS, since the total number of GSM groups + UTRAN FDD priorities + UTRAN TDD priorities + E-UTRA priorities cannot exceed 8 (and at least the serving UTRAN frequency needs a priority).
e.g. if you have E-UTRAN F1 = priority 3; E-UTRAN F2 = priority 4, UTRAN FDD F1 & F2 = priority 5, then you can only have 5 GSM frequency groups.

We’re not aware of any use case where more than 3 groups of GSM frequencies are needed.

	Qualcomm Incorporated
	The maximum of 3 groups of GSM frequencies is acceptable.

	Nokia, NSN
	Same as Q4!

	Renesas
	Current specification requires UE to store up to 16

	Samsung
	Same opinion as Renesas

	Intel
	Same opinion as Renesas


2.4. General comments
	Company 
	Comment

	Ericsson
	One of the comments in the discussions made us consider (again...) that the feature of dedicated priorities relies on regular ul/dl data activity (e.g. registration) in order to have dedicated priorities stored in the UE (such that they are not released by expiration timer). With the ul/dl data activity level of typcal UEs, there is likely no problem in practice. But we should be aware of that proper operation of the "dedicated priority" feature depends on other "features" controlled outside RAN2.


3. Discussion (item 3)

A discussion paper described a network deployment scenario where, for the purpose of cell reselection within UTRAN, signalling of more than 8 E-UTRA carriers in SIB19 may be needed [3]. The scenario illustrated in the same discussion paper is reproduced below. It is clear from Table-1 that the current SIB19 signalling allows only up to 8 E-UTRA frequencies to be signalled.
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Figure-1: (Figure 2 of [3]: A scenario which more than 8 E-UTRA frequencies is deployed)

Q8:
Is it necessary to facilitate, for the purpose of cell reselection within UTRANsignalling of more than 8 E-UTRA carriers?
	Company 
	Comment

	RIM
	This is an independent issue from that discussed in Q.1-7: dedicated priority signalling needs to contain the set of relevant frequencies (i.e. to which the specific UE is permitted to reselect) which a UE could encounter, considering multiple serving UTRAN cells in which it may be camped (i.e.for as long as the dedicated priority information remains valid and is not replaced). 

On the other hand, SIB19 is specific to an individual cell and should list only those frequencies having neighbour cells of this cell. Even in shared network scenarios (as in Figure 1 above), it should be sufficient to list at most 8 E-UTRA frequencies in SIB19.

	Huawei, HiSilicon
	Since this network sharing case is a real deployment scenario in the field, so it is necessary to address this issue in the spec. 

But our understanding is, to allow the network to indicate to the UE more than 8 E-UTRA carriers and to require the UE to monitor/measure more than 8 E-UTRA carriers, the two are different things. To require the UE to monitor/measure more than 8 E-UTRA carriers may have to involve RAN4 requirements. 

We are fine to enhance the UE requirements, but from simplicity point of view, we would also like to discuss some only RAN2 impacted method.

	NTT DOCOMO
	We also think this is the different discussion from Q1-7. We don’t think it is necessary in Rel11, but we are open for this.

	Qualcomm Incorporated
	No strong view on the use case. We would like to hear operators’ view.

	Nokia, NSN
	Question is bit odd – Normally we try to align reselection behaviour in all the RATs (to avoid ping pong and keep general consistency). Thus question should be rephrased to be more general that should we facilitate monitoring/measurement of more than 8 E-UTRAN carrier frequencies (not just within UTRAN).

I think it is good to consider this problem but naturally we need to ensure that we will understand the whole picture. Especially we need to also consider 25/36.133 specifications and amount of carriers UE is able to evaluate. Currently it is 4 (25.133) or 3 (25.133) FDDand/orTDD EUTRAN frequencies (i.e. not 8). Additionally one needs to bear in mind that whenever more frequencies are added the performance goes worse. So all of these aspects needs to be taken into account whenever considering asking to do evaluation of more frequencies. Additionally one needs to consider if operator could solve the possible problem with dedicated priorities or some other means already available in the specifications, thus it would be good if the companies that have identified the problem have considered all of these aspects carefully.

	Renesas
	Note that the current UE requirement is to be able to measure 4 EUTRAN carriers, so 8 is already more than UE is required to measure. If we consider extending this, it should also be considered whether we need a similar mechanism as SIB18 for UE to filter which carriers should be really measured or whether dedicated priorities can still be considered as a suitable method to achieve this. 

	Ericsson
	We do not think it is essential to increase the number of EARFCNs to be broadcast in UTRA system information. To us, it seems enough to be able to have a few EARFCNs per sharing PLMNs (4 in case of two sharing operators) for the Inter-RAT UTRA->EUTRA case, then relying on Intra-EUTRA re-selections.

	Samsung
	Sorry, we somewhat fail to understand the relationship with the Q1-Q7, i.e. about the number dedicated priorities information. What should be related? 

	Intel
	We have also some doubts on the need to increase the number of E-UTRA carriers especially when it implies that the UE may then be required to measure/monitor more than the 8 E-UTRA carriers (4 FDD, 4 TDD) in accordance with RAN4 specifications.


Q9:
(If answer to Q8 is yes)  What should be the solution? 

	Company 
	Comment

	Huawei, HiSilicon
	As indicated above, if network is allowed to indicate to the UE more than 8 E-UTRA carriers, i.e., more than 8 E-UTRA carriers could be broadcasted in SIB.

If the above suggestion could be agreed, the next question is, how the UE will select the carriers to monitor/measure based on its capability, this is actually an existing question, to leave it to UE implementation is a simple way; 

If we could think further for this special network sharing case, it is suggested that UE could select the carrier whose PLMN is the same as the UE’s HPLMN as the reselectin target, which should be of no significant impact to the UE. Here we would like to hear more comments from UE vendors.


4. Summary / Conclusion

The email discussion is summarized for each discussion topic as follows. 
Topic 1:
How many frequencies with dedicated priorities shall the UE be able to store? [1]
No consensus was reached on the number of frequencies the UE shall be able to store. No clear use case which allows us to conclude on a reasonable number was identified. For each RAT type, at least two companies have shown a doubt about the clarity of the storage requirement in the current specification, or a desire to limit the number with respect to what the signalling is capable of. 

As a way forward, the rapporteur proposes to pick the limit numbers mentioned during the email discussion as starting point and asks RAN2 to discuss if those numbers will satisfy envisioned use cases.
· 32 E-UTRA frequencies
· 16 frequencies for UTRA FDD + 16 frequencies for UTRA TDD
· 3 groups of GSM frequencies
Topic 2:
Is there any issue with dedicated priority inheritance upon inter-RAT cell reselection? [2]
Majority of companies did not consider the issue was valid. The rapporteur proposes to close the issue.

Topic 3:
Is it necessary to facilitate, for the purpose of cell reselection within UTRAN, monitoring/measuring more than 8 E-UTRA carriers? If yes, what should be the solution?
No support for the proposal, except for the proponent. It was not clear if the intended use case was well understood, probably due to lack of online discussion, i.e. RAN2 decided to add this topic to this email in the last minutes on Friday of RAN2#79bis. The rapporteur proposes to conclude there was no consensus from this email discussion.
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