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Simultaneous MCCH and DCCH
1 Introduction

During the RAN2 Meeting #54 in Tallinn, some concerns were raised regarding the simultaneous reception of MBMS messages on MCCH and DCCH simultaneously. This paper explains the issue and proposes a way forward.
2 Discussion

The current MBMS system allows for different UE implementations regarding reception capabilities. One of the potential UE implementations is such that the UE is always able to receive MCCH whilst in CELL_DCH at all times. Note: this kind of implementation is known in RAN5 as type 2 (UE in CELL_DCH receives MCCH but not MTCH) and type 3 (UE in CELL_DCH receives both MCCH and MTCH).
Despite the specification allowing for different UE capabilities, it seems that the higher capable UEs have not been fully taken into account in the normative text, or at least there are some areas of undefined behaviour. The best example for this is the reception of the messages in MCCH and DCCH.
From sub-clause 8.7.3.3.1:

“The UE shall:

1>
if in idle mode, URA_PCH, CELL_PCH or CELL_FACH state:

2>
if receiving an MBMS service that is provided via a p-t-m radio bearer; or
2>
if not receiving an MBMS service that is provided via a p-t-m radio bearer and not monitoring MICH:

3>
acquire the MBMS MODIFIED SERVICES INFORMATION message from MCCH at the start of every modification period, in accordance with subclause 8.7.1.3;

3>
handle the MBMS MODIFIED SERVICES INFORMATION message as specified in subclause 8.7.3.4.”
There is no text to define what the actions are if the UE is capable of receiving MCCH when in CELL_DCH state. Our assumption is the UE is allowed to do so, despite the behaviour not being defined in the specification.
From sub-claude 8.7.3.3.3:

“Notification via DCCH is used to notify the UE about the start of a session for which a preferred frequency applies, to notify the UE about the establishment of a p-t-m radio bearer and to request a UE in PMM_idle state to establish a PMM connection to enable reception of a service provided via a p-t-p radio bearer.

Upon receiving the MBMS MODIFIED SERVICES INFORMATION message via DCCH, a UE in CELL_DCH shall:

1>
handle the MBMS MODIFIED SERVICES INFORMATION message as specified in subclause 8.7.3.4.”
This sub-clause mandates all UEs, independently of their capabilities, to act according to the message received via DCCH.

Taking these two normative paragraphs into account the following questions are raised:

Point 1: If the MODIFIED SERVICE INFORMATION is received on both DCCH and MCCH, is the UE required to react twice (Example: request for a ptp bearer twice)? This behaviour is currently unspecified.
Point 2: Is it assumed the message content will be the same for both MCCH and DCCH?

Point 3: If a preferred frequency is indicated in the MODIFIED SERVICES INFORMATION message over DCCH, how does the UE obtain the service restriction information on the preferred frequency (in MCCH, the IE “MBMS PL Service Restriction Information”)?
Points 1 and 2 are quite closely related in the sense that messages received over DCCH can only cause problems if UEs have received them over MCCH already, whilst point 3 could cause problems depending on the service prioritisation assumption of UEs in general.

The UE could ignore duplicate messages, or the UTRAN ignores duplicate reactions (e.g. a duplicate ptp request). However, it’s very unlikely the DCCH version of the message will contain any more information than the MCCH. In fact, point 3 actually confirms this assumption. The safest approach would therefore be to not require UEs capable of receiving MCCH in all states to receive and process the messages on DL DCCH. The attached CR addresses the issue in this direction.
The problem in point 3 is somewhat fixed by this solution. However, it still poses a problem for UEs that are only able to receive DCCH MBMS messages in CELL_DCH. The safest approach would be to allow all UEs to assume that no dedicated service is provided in the preferred frequency. The attached CR also addresses.
3 Proposal

It is proposed to discuss & solve the issues discussed in the previous section. We also have provided a CR attached showing the a potential solution to these issues.
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8.5.27
MBMS frequency selection

The UE shall perform the MBMS frequency layer selection procedure upon receiving the IE "MBMS Preferred frequency information" or when specified explicitly e.g. as in subclause 8.6.9.2.

The UE shall:

1>
consider MBMS services, for which a preferred frequency layer is specified, to be available only on the concerned frequency;

1>
consider MBMS services, for which no preferred frequency layer is specified, to be available on all frequencies;

1>
consider that UTRAN will provide any non- MBMS services on all frequencies unless specified otherwise, i.e. as specified in subclause 8.6.9.2;

1>
if based on the above, the UE detects that it is incapable of receiving all services:

2>
perform the Service prioritisation procedure as specified in subclause 8.5.26.

2>
after having completed the release of non- prioritised services inhibiting reception of the prioritised service(s), if applicable, select the frequency corresponding with the service(s) prioritised by upper layers.

1>
otherwise:

2>
if a preferred frequency layer applies for the services included in variable MBMS_ACTIVATED_SERVICES:

3>
select that preferred frequency.

2>
otherwise:

3>
select the currently used frequency.

1>
if the selected frequency is different from the currently used frequency:

2>
if the UE is in CELL_DCH:

3>
request UTRAN to be moved to the preferred frequency by means of the MBMS MODIFICATION REQUEST message as specified in subclause 8.7.6;

3>
upon receiving a request to move to the requested preferred frequency, store the frequency information of the frequency on which the UE was operating prior to cell-reselection to the preferred frequency in the variable MBMS_PREV_FREQUENCY_INFORMATION.

2>
otherwise:

3>
apply the cell-reselection procedure as described in [4], using the received "MBMS Preferred frequency information",

3>
if the UE re-selects to a cell on the indicated preferred frequency:

4>
if the UE is in CELL_FACH, CELL_PCH or URA_PCH:

5>
act according to subclause 8.3.1.2.

4>
store the frequency information of the frequency on which the UE was operating prior to cell-reselection to the preferred frequency in the variable MBMS_PREV_FREQUENCY_INFORMATION.

4>
apply the MCCH acquisition procedure, as specified in subclause 8.7.2.

	< section omitted >


8.6.9.2
MBMS PL Service Restriction Information
The UE shall:

1>
if the UE receives a message triggering the reconfiguration procedure, a CELL UPDATE CONFIRM or an MBMS GENERAL INFORMATION message; and

1>
if that message does include the IE "MBMS PL Service Restriction Information":

2>
consider that UTRAN will not provide any non- MBMS services on the MBMS preferred frequencies.

1>
otherwise:

2>
consider that UTRAN will provide any non- MBMS services on the MBMS preferred frequencies.

1>
if the UE receives a MODIFIED SERVICES INFORMATION message over DCCH:

2>
consider that UTRAN will not provide any non-MBMS services on the MBMS preferred frequencies.

1>
perform the MBMS frequency selection procedure as specified in subclause 8.5.27.

	< section omitted >


8.7.2.4
Reception of the MBMS MODIFIED SERVICES INFORMATION and the MBMS UNMODIFIED SERVICES INFORMATION by the UE

If the UE is receiving an MBMS service that is not included in variable MBMS_ACTIVATED_SERVICES and that is using a p-t-m radio bearer, the UE shall:
1>
stop receiving the concerned MBMS service and clear all service specific information applicable for the concerned service.
Upon completing the reception of the MBMS MODIFIED SERVICES INFORMATION and the MBMS UNMODIFIED SERVICES INFORMATION messages, the UE shall

1>
act as follows for each of the services included in these messages provided that the service is included in variable MBMS_ACTIVATED_SERVICES and upper layers indicate that the session has not yet been received correctly (referred to as 'applicable services');

1>
act upon all received information elements as specified in subclause 8.6, unless specified otherwise in the following;

1>
if one or more preferred frequency applies for the applicable services:

2>
delay acting upon the "MBMS Preferred frequency information" until receiving  the relevant MCCH information i.e. the MBMS GENERAL INFORMATION message;

2>
act upon the "MBMS Preferred frequency information" as specified in subclause 8.6.9.4 for the service(s) that upper layers indicate to have highest priority.

1>
perform the service prioritisation procedure as specified in subclause 8.5.26;

1>
if the UE receives an MBMS service using a p-t-m radio bearer and the received messages do not contain an IE "MBMS required UE action" set to "Acquire PTM RB info" or set to "Acquire counting info– PTM RBs unmodified" for that service then the UE shall:

2>
stop receiving the concerned MBMS service and clear all service specific information applicable for the concerned service.

	< section omitted >


8.7.3.3
Receiving the MBMS Notification information

8.7.3.3.1
Reception via MCCH

The UE may:

1>
if in idle mode, URA_PCH, CELL_PCH or CELL_FACH state; and

1>
if not receiving an MBMS service provided via a p-t-m radio bearer:

2>
monitor the MBMS notification Indicator Channel (MICH).

2>
if a notification on the MICH for one or more of the MBMS services included in the variable MBMS_ACTIVATED_SERVICES is detected:

3>
acquire the MBMS MODIFIED SERVICES INFORMATION message with delaying the reading of MCCH until the next modification period and with stopping at the end of the modification period, in accordance with subclause 8.7.1.3;

3>
handle the MBMS MODIFIED SERVICES INFORMATION message as specified in subclause 8.7.3.4.

The UE shall:

1>
if in idle mode, URA_PCH, CELL_PCH or CELL_FACH state:

2>
if receiving an MBMS service that is provided via a p-t-m radio bearer; or
2>
if not receiving an MBMS service that is provided via a p-t-m radio bearer and not monitoring MICH:

3>
acquire the MBMS MODIFIED SERVICES INFORMATION message from MCCH at the start of every modification period, in accordance with subclause 8.7.1.3;

3>
handle the MBMS MODIFIED SERVICES INFORMATION message as specified in subclause 8.7.3.4.

8.7.3.3.2
Void

8.7.3.3.3
Reception via DCCH

Notification via DCCH is used to notify the UE about the start of a session for which a PL applies, to notify the UE about the establishment of a p-t-m radio bearer and to request a UE in PMM_idle state to establish a PMM connection to enable reception of a service provided via a p-t-p radio bearer.

Upon receiving the MBMS MODIFIED SERVICES INFORMATION message via DCCH, a UE in CELL_DCH shall:
1>
if the UE is not able to receive MCCH:
2>
handle the MBMS MODIFIED SERVICES INFORMATION message as specified in subclause 8.7.3.4.
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