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1 Introduction

This is the email discussion report for RAN2 email discussion on CSGs and MBMS. 
The discussion is organised in the following steps:

-
Prioritization of CSG v.s. MBMS during reselection

-
CSG based and MBMS based priority

-
Autonomous search
-
Provisioning of assistance information in CSG cell
-
Support of MBMSInterestIndication reporting in CSG cell
It is requested that companies provide their views and preferences on those issues until Thursday, 2012-05-10, 23:59 Pacific Time.
2 Discussion
2.1
Prioritization of CSG v.s. MBMS during reselection
2.1.1
CSG based and MBMS based priority
In RRC_IDLE, if a MBMS capable UE applies the MBMS based highest priority rule, it may be in contradiction with the existing CSG based highest priority rule. Two contradictive scenarios [1] are described below: 
· Scenario1: UE camps on a suitable CSG cell, and the CSG based highest priority is applied. And UE makes the CSG frequency layer the highest priority. If the user has interest in an ongoing MBMS service, the UE makes the MBMS frequency layer the highest priority. The contradiction between the CSG based highest priority and the MBMS based highest priority occurs;

· Scenario2: UE camps on a macro cell (MBMS based highest priority is used due to the interest of MBMS service). And UE makes the MBMS frequency layer the highest priority. Then the user manually selects a CSG cell. In this case, if the UE is able to successfully camp on the CSG cell, the CSG based highest priority is applied. The UE tries to make the CSG frequency the highest priority. Thus the CSG based highest priority is in contradiction with the MBMS based highest priority.
Companies are invited to provide their preference for the options listed below:
While there is contradiction on the prioritization between MBMS and CSG, UE applies the following rules:
· Option A1) Prioritization between MBMS frequency and CSG frequency is left to UE implementation. There is no impact on the specifications.
· Option A2) Explicit prioritization between MBMS and CSG, e.g. the MBMS frequency should be prioritised over CSG cell frequency in case of simultaneous MBMS reception and CSG detection and MBMS reception is prioritised over unicast. The explicit UE behaviours may need to be clarified in the specifications.
	Company
	Comments
	Preferred option

	CATT
	As the prioritization between MBMS and CSG should be based on users’ preference, there is no point to set any restriction on any of users’ preference. As such, leaving the prioritization to UE implementation would give more flexibility to UE.  
	A1)

	Samsung
	We think this should be left to UE implementation. If we specify that for cell reselection the UE is allowed to disregard those frequencies at which it cannot receive MBMS, no specific handling seems needed for CSG.
	A1

	NSN, Nokia
	We think the prioritization should be left up to UE implementation - as we propose in R2-121179. But it may be useful to clarify this in the specification.
	A1)

	ASUSTeK
	We also think the prioritization between MBMS and CSG should depend on users’ preference and can be left to UE implementation.
	A1

	Qualcomm
	We think the prioritization should be left to UE implementation.
	A1

	Alcatel-Lucent/ Alcatel-Lucent Shanghai Bell
	Given that it the user interest which determines the MBMS frequency prioritisation, we think the UE should be allowed to make the decision on whether to prioritise the CSG cell or MBMS depending on its reception requirement.
	A1

	LG Electronics
	We think that we can leave the prioritization between a MBMS service and a CSG cell in RRC_IDLE to UE implementation.

To our understanding, UE would mostly prioritize between a MBMS service and a CSG cell depending on user’s preference. The prioritization between a MBMS service and a CSG cell would not result in the same result at all times. For instance, a user may prioritize the CSG cell #1 rather than the MBMS service #1, but may prioritize the MBMS service #2 rather than the CSG cell #1. Thus, we could not always say that one has a higher priority than another for this case.
	A1

	ZTE
	We think it should be left to UE implementation on how to priories between MBMS and CSG.
	A1

	Ericsson,
ST-Ericsson
	Due to cost issues and operator policies, prioritization between MBMS and CSG should be up to UE implementation.
	A1

	Intel
	Agree with other views share above to leave to UE implementation
	A1

	RIM
	We also share the same views to leave the prioritization between MBMS and CSG up to UE implementation
	A1

	Hitachi
	We are fine with leaving the prioritization between MBMS and CSG to UE implementation.
	A1

	Kyocera
	We are ok to leave the prioritization to UE implementation but we think the specification should be clarified to allow the UE to prioritize MBMS frequency even when a suitable CSG cell on a different frequency is detected.
	A1

	Huawei, HiSilicon
	It is up to the UE to decide whether to prioritize the MBMS frequency of the CSG cell frequency. However, we see the need to clarify existing specifications for both cases.
	A1

	Pantech
	We are also fine to leave the prioritization up to UE implementation. However, current specification needs to be clatified for the selection of the MBMS and CSG prioritization.
	A1


2.1.2
Autonomous Search
In RRC_IDLE, in addition to normal cell reselection which is based on priority rule, the UE shall use the autonomous search function to detect at least previously visited & allowed CSG cells. If the UE detects one or more suitable CSG cells on different frequencies, then the UE shall reselect to one of the detected cells irrespective of the frequency priority of the cell the UE is currently camped on, when the concerned CSG cell is the highest ranked cell on that frequency, according to TS 36.304. As such, if the UE’s CSG whitelist is not empty, the MBMS and CSG capable UE may reselect to a suitable CSG cell without compare the priority, and ping-pong may occur between the CSG frequency and the MBMS frequency when MBMS based highest priority is applied at the same time. Or if the MBMS based highest priority is applied over CSG by UE, the autonomous search would be unnecessary.
Companies are invited to provide their preference for the options listed below:
· Option B1) MBMS does not call for any specification changes to autonomous search for CSG cells, e.g. handling of autonomous search during MBMS reception can be left up to UE implementation 
· Option B2) UE suspends the autonomous search function, when UE makes the MBMS frequency the highest priority.
· Option B3) UE resumes the autonomous search function, if the UE’s CSG whitelist is not empty, when UE removes the highest priority of the MBMS frequency.
	Company
	Comments
	Preferred option

	CATT
	To avoid unexpected ping-pong and unnecessary autonomous searching, we prefer to clarify such behaviors.
	B2) & B3)

	Samsung
	We don’t see the need to change anything regarding the autonomous search for CSG cells (which we understand is up to UE implementation)
	B1

	NSN, Nokia
	As we discuss in [2], we think there should be no changes to specification for UEs in RRC_Connected, and for RRC_Idle, any “relaxations would not seem to result in any change in externally observable UE behaviour, and therefore they do not seem testable. Thus, no specification changes seem needed to autonomous search in RRC_Idle either.”
	B1)

	ASUSTeK
	We think the need of autonomous search during MBMS reception should depend on the decision for the issue addressed in section 2.1.1.  If the prioritization between MBMS and CSG is left to UE implementation, handling of autonomous search during MBMS reception can also be left up to UE implementation.
	B1

	Qualcomm
	No need to specify a particular behaviour.
	B1

	Alcatel-Lucent/ Alcatel-Lucent Shanghai Bell
	With regards to Autonomous search function, we think this is upto the UE implementation.

However HO ping-pong possibility when considering MBMS service continuity support should further be discussed. If the CSG cell does handover a UE to a macro cell due to MBMS service continuity and the target macro cell doesn’t support the connected mode service continuity (eg, Rel-10 eNB), the network has no knowledge of whether the UE is receiving MBMS service in the current cell. Upon configuration of the proximity indication, unless the UE behaviour is modified, the UE will indicate the proximity to the CSG cell. Thus the network may handover the UE to the CSG cell without knowing (without considering) the UE is receiving MBMS service in the current cell. This may result in handover ping-pong between the CSG cell and non-CSG cell.


	B1

	LG Electronics
	This can be left to UE implementation.
	B1

	ZTE
	This case also can be left to UE implementation
	B1

	Ericsson,
ST-Ericsson
	B2 and B3 could be covered by UE implementation, but there is no need to specify UE behavior regarding autonomous search during MBMS reception. 
	B1

	Intel 
	Leave to UE implementation and not need for further specification.
	B1

	RIM
	It is UE implementation to prioritize CSG or MBMS in autonomous search function
	B1

	Hitachi
	We think there is no need of specification change.
	B1

	Kyocera
	If the prioritization between MBMS frequency and CSG frequency is left for UE implementation it isn’t necessary to change the current autonomous behavior.
	B1

	Huawei, HiSilicon
	There are mandatory requirements for previously visited CSG cells which override any frequency priority, In order to leave the choice to the UE to remain on a prioritized MBMS frequency and disregard autonomous search requirements, there is the need for something in specifications (but it should not go as far as specifying UE behaviour like B2/B3).
	B1

	Pantech
	The prioritization between MBMS and CSG is also left to UE implementation.
	B1


2.2
Provisioning of SAIs in CSG cell
In RAN2#77bis, the following agreement was achieved:
	
In order to ensure service continuity also non-MBMS cells provide SAI of neighbour frequencies. 


(FFS for CSG cells)


If CSG cells provide no SAIs of neighbour frequencies, searching interested MBMS services from neighbour frequencies can be left to UE implementation while UE camps on a CSG cell. For example, UE can utilize the historical records of surrounding SAIs achieved from non-CSG cells, or IDLE UE camping in the CSG cell reads SIBs of surrounding non-CSG cells [2].
If CSG cells provide SAIs of neighbour frequencies, how CSG cells obtain/maintain the SAIs of neighbour frequencies needs to be considered by RAN3. Currently, X2 interface may not be available for CSG cells, and the OAM entity used for CSG cells may be different from that of macro cells [3]. To obtain/maintain the SAIs of neighbour frequencies for CSG cells may require more manual operation.
Companies are invited to provide their preference for one of the options listed below:
· Option C1) CSG cells do not provide SAIs of neighbour frequencies.
· Option C2) CSG cells provide SAIs of neighbour frequencies.
· Option C3) whether CSG cells provide or not SAI is left to CSG implementation and deployment choice
	Company
	Comments
	Preferred option

	CATT
	To simplify the design of the whole MBMS system, we prefer not to cover the CSG scenario while providing SAIs.
	C1)

	Samsung
	In our understanding this largely depends on the RAN3 discussion on how to provide the MSMS SAI information to the eNB. If RAN3 agrees to use OAM, it should be possible for CSG cells to provide MBMS SAIs.

Anyhow, we think the main RAN2 issue is whether or not there would be any UE behavior specifically for CSG cells. We see no need for any additional UE requirements i.e. the UE behavior defined for the case the cell provides/ does not provide MSMS SAIs is sufficient to also address CSG cells.
	(RAN3)
No additional behavior for CSG

	NSN, Nokia
	As we discuss and propose in [2], it does not seem absolutely required for CSG cells to provide SAIs in order for UEs to be aware of the SAIs locally available.
	C2) is not needed (but need not be ruled out either).

	ASUSTeK
	We think UE anyway needs to handle both cases of a cell providing SAIs and a cell not providing SAIs (at least legacy cells). It makes no difference from UE’s point of view whether CSG cells provide SAIs or not. Thus, we share the same view with Samsung that no additional behavior needs to be specified for CSG.
	(RAN3)
No additional behavior for CSG

	Qualcomm
	Agree with NSN/Nokia: this could be left to CSG cells implementation and deployment choices, i.e. a CSG may broadcast SAI but does not have to.
	C3) left to CSG cell implementation

	Alcatel-Lucent/ Alcatel-Lucent Shanghai Bell
	When considering the CSG, OAM entity used for CSG may be different from that of macro cells. More over X2 and M1/M2 interfaces may not be available for the CSG cell. Therefore, having a requirement for obtaining neighbouring cell MBMS SAIs by CSG cell would require significant changes to the concept of CSG and specification. MBMS SAIs of neighbouring frequencies is not required to be provided by CSG cells.

The UE behaviour when SAI not provided in system information is equally applicable in CSG scenario. 


	C3) CSG cell is not required to provide SAIs of neighbour frequencies

	LG Electronics
	From UE perspective, it would be nice if CSG cells provide SAIs of neighbour frequencies. However, we think that we could not mandate all CSG cells to provide SAIs of neighbour frequencies.
	C3

	ZTE
	We think CSG cells do not provide SAIs of neighbour frequencies.
	C1

	Ericsson,
ST-Ericsson
	CSG cells may provide MBMS assistance information as any other cell, but are not required to do so. This also depends on RAN3 solution and the possibilities for the CSG cell to obtain information about neighbor frequencies (might be up to network implementation). 
	C3

	Intel
	Agree with non-exclusive views of not rolling out the possibility of CSG cells to provide the SAI information and addressing how in RAN3.
	C3 /RAN3

	RIM
	It is good for UE if CSG can provide MBMS assistance information, but it should not be a requirement. Anyway UE is capable to search for MBMS information although it is not optimum. RAN3 decision is required. 
	C3

	Hitachi
	We think there is no need of special handling for CSG cells. From specification perspective, this can be left to CSG cell implementation.
	C3

	Kyocera
	As in the case for macro cells it would be beneficial to the UE if CSG cells would also broadcast MBMS SAIs. Since X2 interface may not be available in the Rel-11 timeframe the MBMS SAI for the CSG cells may be coordinated through OAM when available.  We can leave it to network implementation if and when MBMS SAIs are broadcasted by CSG cells.  When MBMS SAI are not provided in the SI by CSG cells searching for MBMS services of interest may be left for UE implementation, including the use of the USD information.
	C3

	NEC
	We think it should be left to CSG implementation whether to provide MBMS assistance information. For clarification for NW implementation, it should be stated in the specification that CSG cells can provide MBMS assistance information.
	C3

	Huawei, HiSilicon
	Same view as Ericsson.
	C3

	Pantech
	Most of the discussion on sharing and providing MBMS information in CSG depends on RAN3. RAN3 discussion and decision might be required.
	C3/RAN3


2.3
Support of MBMSInterestIndication reporting in CSG cell 
In RAN2#77bis, the following agreement was achieved:

	· UE needs to know whether or not the serving cell supports the MBMSInterestIndication message to decide transmission of the message. (Details are FFS)
· For handover preparation, the source eNB transfers ‘MBMS UE context’ to the target eNB, if available.


As mentioned in [4], some cells (including CSG cells) may not support the MBMSInterestIndication message. If UEs are not informed of whether or not the serving cell is supporting the MBMSInterestIndication message, UEs may unnecessarily send the MBMSInterestIndication message. Before looking into the details of the indication, we need firstly confirm whether there is a need for CSG cells to support MBMSInterestIndication message.
If CSG cells support MBMSInterestIndication message, RRC_CONNECTED UEs camping in CSG cells can report the message to source eNB. The source eNB can handover the UE to a MBMS cell according to the MBMSInterestIndication message, and can transfers ‘MBMS UE context’ to the target eNB for handover preparation. However, CSG cell has no information on which neighbour cell is providing MBMS service. In order to handover UE to a MBMS cell, CSG cell needs to maintain the MBMS information (e.g. SAIs) of neighbour cells, and this leads to the same issues mentioned in Section 2.2. 
If CSG cells do no support MBMSInterestIndication message, RRC_CONNECTED UEs camping in CSG cells rely on normal handover mechanism. Then UE can report MBMSInterestIndication after being handed over to macro cell which is supporting MBMSInterestIndication. 
Companies are invited to provide their preference for one of the options listed below:
· Option D1) CSG cells support MBMSInterestIndication message.
· Option D2) CSG cells do no support MBMSInterestIndication message.
· Option D3) Also CSG cells indicate their possible support of MBMSInterestIndication message.
	Company
	Comments
	Preferred option

	CATT
	 As supporting MBMSInterestIndication in CSG cells may have the same issues mentioned in Section 2.2 while maintaining SAIs of neighbor frequencies, we prefer not to support MBMSInterestIndication in CSG cell.
	D2)

	Samsung
	As indicated for 2.2, we see no need to define any additional UE requirements specifically for CSG cells i.e. the UE behavior defined for the case the cell provides/ does not provide MSMS SAIs is sufficient to also address CSG cells.
	No additional behavior for CSG

	NSN, Nokia
	We do not see inevitable need for a CSG cell responding to MBMSInterestIndication to have knowledge of surrounding SAIs, or if any exist. Some credit should be given to the records of surrounding SAIs maintained by the UE. Possibility of handover ping-pong (e.g. in case the macro eNB is Rel-9) can be prevented by sensible UE and CSG-cell implementations.
Assuming that CSG cells never support MBMSInterestIndication would imply that all RRC_Connected UEs residing in CSG cells would need their dedicated unicast streams for the MBMS service. 
	D3)

	ASUSTeK
	Similar to the previous issue, we think UE anyway needs to handle both cases of a cell supporting the MBMSInterestIndication message and a cell not supporting this message. It makes no difference from UE’s point of view whether CSG cells support this message or not. Therefore, we also think CSG cells may indicate their possible support of this message as non-CSG cells do.

Regarding the situation where a CSG cell does not support the MBMSInterestIndication message, it is not clear how a connected mode UE receives the MBMS service. If our understanding is correct, NSN and Nokia assume that the UE will receive the MBMS service via p-t-p transmission. But, if an MBMS service has already been transmitted via MBSFN (i.e. p-t-m transmission), we are not sure if it is possible for the network in LTE to simultaneously apply p-t-p transmission for this MBMS service because it is our understanding that in UMTS only one of the two transmission modes (p-t-p and p-t-m) will be applied for delivering an MBMS service.
	D3

	Qualcomm
	Agree with Samsung, no need to define further behavior for CSG cells. It could be expected that a CSG cell that does not broadcast SAI (see section 2.2) is also not handling MBMSInterestIndication messages, while a CSG cell supporting SAI broadcast most probably will also handle MBMSInterestIndication messages.
	No additional behavior for CSG cells

	Alcatel-Lucent/ Alcatel-Lucent Shanghai Bell
	We don’t see the need for neighboring cell SAIs to be known by the source cell in order to support HO to the UE interested MBMS frequency. Note that the UE only indicates the interested MBMS frequency (but no other information of interested service) in MBMSInterestIndication. The source eNB may perform HO to the indicated frequency and there is no requirement for the source eNB to check whether the target eNB provide the service. Therefore we think CSG cell could also support the reception of MBMSInterestIndication from the UE. However, similar to macro scenario, the support of service continuity for connected by CSG is implementation dependent. MBMSInterestIndication message may not be processed by some CSG cell.  Therefore, the UE should only transmit the MBMSInterestIndication message in a CSG cell only if the CSG cell supports the MBMS service continuity. Considering that the support of connected mode service continuity by CSG cell is only relevant to the RRC connected UEs, the service continuity support by the CSG could be indicated to the UE via dedicated RRC signalling.
	The serving cell indicates the support of MBMSInterestIndication message. 

	LG Electronics
	It would be good that CSG cells are able to handle the MBMS Interest Indication. If CSG cells support the MBMS Interest Indication, CSG cells could inform UEs about the support.
	D3

	ZTE
	In order to simplify the standardization, we prefer that CSG cells do no support MBMSInterestIndication message
	D2

	Ericsson,
ST-Ericsson
	It would be beneficial if the CSG cell supports the MBMS interest indication and if we reuse already agreed concepts in order to allow for service continuity also for connected UEs. Due to lack of information from the macro layer, the MBMS interest indication might not be possible (see also Section 2.2). In such a case the CSG cell could e.g. indicate “no support for MBMS interest indication”. To sum up, MBMS service continuity support should not be generally excluded from CSG cells. 
	D3

	Intel
	This can be optional but possible for CSG cell and be tied to transmission of SAI information. In this case CSG cells are MBMS aware but not transmitting  MBMS. 
	D3

	RIM
	It is good for UE if it is able to send MBMS interest indication to CSG. The CSG, however, may not have information of the MBMS service in its surrounding macro cell, depend on RAN3 solution. In addition a UE is capable to search for target cell that has the MBMS service, although it is not optimum.
	D3

	Hitachi
	We think there is no need of special handling for CSG cells. From specification perspective, CSG cell should also indicate its support of MBMSInterestIndication.
	D3

	Kyocera
	We would prefer the option for CSG cells to support MBMSInterestIndication.  Without the indication, the UE must find some other means to inform the CSG cell that handover to a macro cell is needed.  Also without this indication the CSG cell may not handover the UE to a neighbor macro cell.  
	D3

	NEC
	No additional behavior for CSG cells (compared to that of non CSG cells) is needed. A (whatever CSG or not) cell that broadcasts MBMS assistance information should support the reception of MBMSInterestIndication message.
	No additional behavior for CSG cells

	Huawei, HiSilicon
	Same view like Ericsson.
	D3

	Pantech
	We think there would be no reason to exclude the MBMSInterestIndication in case of CSG cells. 
	D3


3 Conclusion
This paper focuses on summarizing the email discussion [77bis#27] – CSGs and MBMS. 16 companies presented their views on the email discussion. And it is clear that most companies have the following preferences, and RAN2 is requested to agree the following consensus:

1. The prioritization between MBMS frequency and CSG frequency is left to UE implementation. (Supported by 15 companies)
2. The handling of autonomous search during MBMS reception is left up to UE implementation. (Supported by 14 companies)
3. Whether CSG cells provide SAI or not is left to CSG implementation and deployment choice. And there is no additional behaviours for CSG cells. (Supported by 14 companies)
4. CSG cells indicate their possible support of MBMSInterestIndication message. And there is no additional behaviours for CSG cells. (Supported by 13 companies)
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