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1 Introduction
Agreement from RAN2#79 is that a UE indicating interest in MBMS shall also support reading SIB13 on the indicated frequencies no matter whether the frequency is configured as SCell or not. Agreed CRs RP-131789 and R2-134599 capture System Information Acquisition for SCells in TSs 36.306 and 36.331, respectively.

Intention of this email discussion is to discuss how to capture System Information monitoring of the SCell for downlink reception combinations in TS 36.302. However, it can be discussed if other corrections need to be made to this specification.

The draft CR is given in R2-134485 [1] as a result of the earlier round of this email discussion. However, in this is email discussion, this CR will be developed further. 
It is requested that companies give their views on the questions below before Thursday 2014-24-01. After that the CR is updated. The final deadline for the email discussion is Thursday, 2014-01-30, 23:59 Pacific Time.
2 Discussion

Currently downlink reception combination for MBMS is following:  

((1x((1-m)xE or G or I) + 1xL) or 1xD) + 1x(F or H or J) 
+ r xK + (p-1-m)xD1 + mxE + (q-1)xF1 + (r-1)xL, 





(1)

where r is the number of DL CCs on which the UE supports MBMS reception according to the MBMSInterestIndication and p is the number of DL CCs supported by the UE and q is the number of UL CCs supported by the UE. 
Intention in this email discussion is to add System Information to formula (1), that is, “reception types” A and B. Especially, we discuss the following issues discussed in the email discussion earlier: 

· Introducing a new variable “s” to explicitly state that PDSCH and PBCH for SI and PMCH are mutually exclusive
· Introducing a new variable “t” to define if the MBMS reception is on PCell or not 

In addition, also some other open issues identified in the previous email discussion are discussed below.

2.1 Capturing MBSFN subframes with variable “s” 
As specified in TS 36.331, System Information (MIB and SIBs) is not broadcasted in MBSFN subframes. This means that the UE is required to receive System Information only in a subframe that is not MBSFN subframe for a given component carrier. On the other hand, in a MBSFN subframe, the UE is required to receive MCH. This means that BCH and DL-SCH for SI are mutually exclusive from MCH reception. 

In [1], it was proposed to introduce a new variable s to describe above mentioned limitation. From formula (1) we can get the following:

((1x((1-m)xE or G or I) + 1xL) or 1xD) + 1x(F or H or J) 

+ sxK + (p-1-m)xD1 + mxE + (q-1)xF1 + (s-1)xL + (r-s)x(A+B),


(2)
where s is the number of DL CCs having MBSFN subframes within the same subframe, where 1 ≤ s ≤ r. 
Note that in this formula, System Information, that is, component A + B is captured for the PCell. This was not originally captured in the formulas from MBMS reception, but as this is now captured for SCell, it is maybe consistent to capture it also for the PCell.
Earlier in the email discussion, some companies proposed to have a simpler formula for this: 
(r-1) x ((K+L) or (A+B)). 
However, it was commented by other companies that this may be interpreted as 
“either the UE receives (r-1)x(K+L) or the UE receives (r-1) x (A+B)”, which is not the intention.

Third alternative would be to capture this limitation only in the note as is done for component K in the current specification. Actually the current draft CR proposes to add a note “DL-SCH and MCH are mutually exclusive in the same subframe on a cell” which could be extended also for BCH. Then the formula would simply be:
((1x((1-m)xE or G or I) + 1xL) or 1xD) + 1x(F or H or J) 

+ r xK + (p-1-m)xD1 + mxE + (q-1)xF1 + (r-1)xL + r x(A+B),


(3)
Question 1. Please state views on variable “s” or other alternatives. State views on resulting formulas (2) and (3). 
	Companies
	Comments

	Qualcomm Incorporated
	We prefer alternative (3) for its simplicity.

Even today, the mutual exclusiveness between D1 and L does not seem to be accurately captured. With alternative (2), “s” seems to affect D1 (see also our comment in section 2.3)

	Samsung
	We are not a big fan of introducing an “s”: it would be quite difficult to define it unambiguously e.g. something like “the number of DL carriers on which the UE indicated it can receive MBMS in parallel in the interest indication, minus the number out of these carriers (and not other carriers!) on which the UE is receiving MIB/SIB”. Quite complex ?

	CATT
	We prefer (3).

We have the same understanding as Qualcomm and Samsung. As the UE only requires supporting simultaneous MBMS reception as “r” indicates, any collision between PMCH and other DL channels (including PDCCH/EPDCCH/PBCH/PDSCH) should be mutually exclusive. I am not sure if we can capture all cases. Maybe we can add a note to clarify the mutual exclusiveness between PMCH and other DL channels.

	NSN
	We support the alternative 3 as it seems to be the simplest approach.

We think this whole part of 36.302 should be clarified, so the note could be sufficient.

	Ericsson
	For us both alternatives (2) and (3) are OK. The definition for “s” is not necessarily too complex as intention is to refer to simultaneous MBSFN subframes over cell group “r”, see definition above. Then SIB/MIB reception follows from that (not vice versa as proposed by Samsung). But simpler formula without “s” has also its benefits.


 
Summary for Question 1: Most companies consider that a simple approach, where MBSFN subframes are not separated in the formula, is preferable. Thus it is proposed to introduce a note to capture that DL-SCH and MCH are mutually exclusive (and not introduce a new variable “s”). 

2.2 MBMS reception on PCell or other cell
In earlier email discussion, one company commented that the current formula (2) assumes that there is always MBMS reception at least on PCell. However, it can be that there is no MBSFN subframe in the PCell in a given subframe. Furthermore, it can be that there is no MBMS reception on PCell of the UE in general. Then variable “r” would include only SCells for the UE and the UE has to receive System Information over all cells configured for MBMS reception. To solve this issue, formula (2) is modified as follows: 
((1x((1-m)xE or G or I) + txL) or 1xD) + 1x(F or H or J) 

+ sxK + (p-1-m)xD1 + mxE + (q-1)xF1 + (s-t)xL + (r-s)x(A+B),


(4)
where t = 1 if there is MCH reception in the PCell in a given subframe and otherwise t = 0. 
If “s” is not used, then formula (3) can be modified as follows:

((1x((1-m)xE or G or I) + txL) or 1xD) + 1x(F or H or J) 

+ rxK + (p-1-m)xD1 + mxE + (q-1)xF1 + (r-t)xL + (r-t+1)x(A+B),


(5)

where t = 1 if there is MCH reception in the PCell and otherwise t = 0.
Question 2. Please state views how to take into account the case when there is no MCH on the PCell as well as on introducing a new variable “t”.
	Companies
	Comments

	Qualcomm Incorporated
	It might be possible with alternative (3) to simplify the formula by taking away “1xL” as follows. This is because the mutual exclusiveness between L and D can also be addressed by a note “DL-SCH and MCH are mutually exclusive in the same subframe on a cell”,
1x(D or (1-m)xE or G or I) + 1x(F or H or J) 
+ rxK + (p-1-m)xD1 + mxE + (q-1)xF1 + rxL + rx(A+B),
In addition, Note 2 can be modified so that MBMS reception on PCell continues being mandatory.
NOTE 2:
The combination is the requirement when MBMS reception is on PCell and/or any other cell. r is the number of DL CCs on which the UE supports MBMS reception according to the MBMSInterestIndication. Otherwise r=1 for MBMS reception on PCell if the UE does not use the MBMSInterestIndication.

	Samsung 
	If we continue along the current lines, we prefer (5) above (4).

	CATT
	We prefer (5).

We think the error of requiring that there has to be a PCell for PMCH reception should be corrected.

	NSN
	The simplification proposed by Qualcomm looks good to us.

	Ericsson
	As it seems that adding parameter “t” to formula (2) is not straightforward and makes it too complex, we consider that (5) is simpler than (4).

With respect to Qualcomm proposal, we think it could be one possibility. But this formula is not maybe consistent; If MMI includes PCell + SCell, then r=2 and UE receives A+B over two cells, which is correct. However, if the MMI does not include PCell, then r=1. However, the UE should still receive A+B over both PCell and SCell.

Because of this, we prefer (5) where this is corrected by adding +1. 


 

Summary for Question 2: Companies seem to agree that PMCH reception does not necessarily occur in the PCell. There is a slight preference to capture this by new variable “t” indicating if there is MCH reception in the PCell or not. The resulting formula would then be formula (5):

((1x((1-m)xE or G or I) + txL) or 1xD) + 1x(F or H or J) 

+ rxK + (p-1-m)xD1 + mxE + (q-1)xF1 + (r-t)xL + (r-t+1)x(A+B),

where t = 1 if there is MCH reception in the PCell and otherwise t = 0.
2.3 Simultaneous reception of MCH and DL-SCH on SCells
One company proposed that it should be taken into account in the formulas that unicast reception on DL-SCH on the SCell (component D1) and reception of MCH are mutually exclusive. 
On the other hand, other companies commented that the formulas get very complex and it is rather clear that DL-SCH and PMCH are mutually exclusive.  As a compromise, a note “DL-SCH and MCH are mutually exclusive in the same subframe on a cell” was added to NOTE2 in [1].
Question 3. Please state views on simultaneous reception of PMCH and DL-SCH (D1) and if to capture this explicitly in the formulas or in a note etc. 

	Companies
	Comments

	Qualcomm Incorporated
	We prefer addressing this by a note. Consistent with the approach (3).

	Samsung
	Please see 2.4. for an alternative approach

	CATT
	As stated in 2.1, we can have a NOTE to clarify this.

	NSN
	Fine to address this with a note.

	Ericsson
	Agree with Qualcomm that this can be addressed with a note to avoid further complexity.


 
Summary for Question 3: Most of companies considered that it is sufficient to separate DL-SCH in the SCell (component D1) and MCH with a note. This is in line with the summary for Question 1.
2.4 Capturing downlink reception combinations in general
In the earlier email discussion, many companies commented that the downlink reception combinations get rather complex and hard to follow in the case of MBMS. One company also indicated that the scalability of the current approach has come to the end and we may should think other ways to capture these combinations.
Question 4. Please state general views on capturing downlink (or uplink) reception combinations in TS 36.302. How to ensure scalability and understandability of the formulas in future? Any views on Rel-11 and Rel-12?
	Companies
	Comments

	Qualcomm Incorporated
	We tend to agree that we hit the limitation of current approach. Need more time to think about better approach, though.

	Samsung
	We think it might be worthwhile to consider changing the way we capture this. Main problem with the approach used today seems to be the unclarity of the cell on which a certain reception is to be performed (and the long formulas (). E.g. in a formula like “((1x((1-m)xE or G or I) + 1xL) or 1xD) + 1x(F or H or J) + r xK + (p-1-m)xD1 + mxE + (q-1)xF1 + (r-1)xL”, the first “E” is for reception on Pcell and the second E or Scells, but this is nowhere explicitly indicated.

So maybe we should consider an alternative specification approach in which we explicitly list in what cell a certain reception is supposed to be supported. E.g. if we look at the following current row:

((1x((1-m)xE or G or I) + 1xL) or 1xD) + 1x(F or H or J) + r xK + (p-1-m)xD1 + mxE + (q-1)xF1 + (r-1)xL
Mandatory for MBMS UEs. (NOTE 3) (NOTE 4) 
RRC_CONNECTED 
(NOTE 2) 
We could replace this by ?:

Pcell: DL related
Pcell: UL related 
Scell: DL related
Scell: UL related
(1x(E or G or I) + 1xL + 1xK) or 1xD
1x(F or H or J)
(1xE + 1xL + 1xK) or 1xD1
F1
Mandatory for MBMS UEs. (NOTE 3) (NOTE 4) 
RRC_CONNECTED 
(NOTE 2) 

                UE is required to be able to handle:

· 1 x E in parallel over all serving cells

· p x (D + D1’s), with p being the number of supported DL CC’s

· q x (F + F1’s), with q being the number of supported UL CC’s

· r x (L’s) and r x (K’s), with r being the number of supported MBMS carriers in parallel as indicated by the UE interest indication

If we would want to include the new changes related to MBMS and SI reception, we assume it would become something like:

Pcell: DL related
Pcell: UL related 
Scell: DL related
Scell: UL related
Non-serving cell: DL related
(1x(E or G or I) + 1xL + 1xK) or (1xA + 1xB + 1xD)
1x(F or H or J)
(1xE + 1xL + 1xK) or (1xD1 + 1xA + 1xB)
F1
(A+B) or (L+K)
Mandatory for MBMS UEs. (NOTE 3) (NOTE 4) 
RRC_CONNECTED 
(NOTE 2) 
                UE is required to be able to handle:

· 1 x E in parallel over all serving cells

· p x (D + D1’s), with p being the number of supported DL CC’s

· q x (F + F1’s), with q being the number of supported UL CC’s

· r x (L’s) and r x (K’s), with r being the number of supported MBMS carriers in parallel as indicated by the UE interest indication

· L and K reception in a cell, only if the UE receives MBMS from that cell

· 1xA + 1xB reception from an Scell or non-serving cell, only if the UE wants to receive MBMS from that cell 



	CATT
	I would agree that the formulas in 36.302 have already been hardly understandable. We need lots of NOTEs to clear the ambiguities. In Rel-12, we will have dual connectivity, and more types of cells and even cell groups will be added. I believe that some UEs are required to support simultaneous reception on these different types of cells and cell groups. The new table proposed by Samsung would be a good starting point.

	NSN
	The current specification is well-nigh incomprehensible and should be clarified.

An approach like proposed by Samsung should be discussed more during the meeting.

	Ericsson
	We think that some new way to capture these reception combinations can be considered. However, for SIB/MIB addition in Rel-11. maybe it is still possible to use current structure, especially if we accept that the formula as such is not explicit but needs to be read together with the notes. 

With respect to Samsung proposal, we think that this would make the formulas easier to read as different cells are separated. However, some complexity still remains as there are dependencies between cells. Actually, with this proposal, part of this complexity is moved from the exact formulas to the description part (e.g. with respect to parameter “m”). Maybe this kind of approach is only way forward when the complexity increases even more. 


 
Summary for Question 4: Most companies consider that the current approach to capture reception/transmission combinations is complex and hard to read. Alternative approach proposed by Samsung can be considered as one potential way forward. It is proposed to discuss this more in the RAN2 meeting. It should be also discussed if the approach is changed in Rel-12 or already in Rel-11.
2.5 Other comments
Here the companies can give other comments that are relevant for DL reception combinations with MBMS and especially considering SI acquisition. 

Question 5. Any other comments relevant for this discussion?
	Companies
	Comments

	Qualcomm Incorporated
	Overall, we believe requirements around the “Configurable SCell” should be better captured in the standard.

1) UE processing capability 
In Table 4.1-1 in 36.306, the note says “In carrier aggregation operation, the DL-SCH processing capability can be shared by the UE with that of MCH received from a serving cell. If the total eNB scheduling for DL-SCH and an MCH in one serving cell at a given TTI is larger than the defined processing capability, the prioritization between DL-SCH and MCH is left up to UE implementation.”
We believe this is now applicable to the case where the UE receives MBMS on “configurable SCell”.

2) Synchronization among cells

In case of Carrier Aggregation, synchronization among serving cells is guaranteed by the eNB (delay spread < 30us) It is our understanding that “configurable SCell” is a cell that satisfies the same synchronization requirement. The UE shall not be mandated to receive MBMS from a cell that is not synchronized with PCell.

	CATT
	Regarding QC’s comments:

1)
My understanding is that this NOTE is applicable for the “configurable SCell”.

2) 
For sure, we are not mandating the UE to configure/receive MBMS on a cell where it cannot actually receive MBMS. The description on MBMS reception from 36.306 is quoted as follows: “The UE supporting MBMS procedures shall support MBMS reception on any serving cell and on any cell that may be additionally configured as serving cell according to this field.” My understanding is that the UEs shall be able to autonomously configure a cell to receiving MBMS, and the cell shall be able to be configured as a serving cell if the network configures the cell as a serving cell for the UE. Then the requirements on configuring any serving cell should also be applied to this autonomous configuration of a configurable SCell. The specification text from 36.306 seems already clear.

	NSN
	This could be discussed separately after we discuss how to clarify the other issues. Right now it is not clear how the “configurable SCell” could be defined in the formulas.

	Ericsson
	We think that the definition of “Configurable SCell” can be further discussed in RAN2 and we can decide if further clarifications are needed. However, we agree with NSN that this could be taken as a separate discussion from the System Info Acquisition as this definition relates to the MBMS reception in general. 


 
Summary of Question 5: One company commented that definition of the configurable SCell is not clear in the current specifications. It is proposed to discuss this more in the RAN2 meeting separately after SI Acquisition for SCells is discussed.

3 Summary
As conclusion, this email discussion is summarized as follows;

Summary for Question 1: Most companies consider that a simple approach, where MBSFN subframes are not separated in the formula, is preferable. Thus it is proposed to introduce a note to capture that DL-SCH and MCH are mutually exclusive (and not introduce a new variable “s”). 

Summary for Question 2: Companies seem to agree that PMCH reception does not necessarily occur in the PCell. There is a slight preference to capture this by new variable “t” indicating if there is MCH reception in the PCell or not. The resulting formula would then be formula (5):

((1x((1-m)xE or G or I) + txL) or 1xD) + 1x(F or H or J) 

+ rxK + (p-1-m)xD1 + mxE + (q-1)xF1 + (r-t)xL + (r-t+1)x(A+B),

where t = 1 if there is MCH reception in the PCell and otherwise t = 0.
Summary for Question 3: Most of companies considered that it is sufficient to separate DL-SCH in the SCell (component D1) and MCH with a note. This is in line with the summary for Question 1.
Summary for Question 4: Most companies consider that the current approach to capture reception/transmission combinations is complex and hard to read. Alternative approach proposed by Samsung can be considered as one potential way forward. It is proposed to discuss this more in the RAN2 meeting. It should be also discussed if the approach is changed in Rel-12 or already in Rel-11.
Summary of Question 5: One company commented that definition of the configurable SCell is not clear in the current specifications. It is proposed to discuss this more in the RAN2 meeting separately after SI Acquisition for SCells is discussed.

Based on these conclusions, the following proposals are made;

Proposal 1 Capture DL reception combinations for MBMS as proposed in formula (5)
Proposal 2 Discuss alternative ways to capture reception/transmission combinations to make them easier to read for Rel-12. Discuss if new ways should already be adopted in Rel-11. 

Proposal 3 Discuss if “configurable SCell” is clear in the current specifications.
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