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1 Introduction

RAN2 has discussed how to handle the SCC System Information (SI) change in the past several meetings. The following options are currently considered 

A) Introduce nothing new for SI change: eNB relies on the ‘existing’ dedicated signaling to provide updated system information for an SCC, by remove and add a CC whose SI changed. ‘existing’ means the RRC connection reconfiguration procedure like for the configuration of a new SCC. It seems reasonable to assume that we would have the possibility to perform combined removal and addition of the same CC in a single procedure (one reconfiguration).
B) Enhanced dedicated signaling compared to A) for instance a new message, or delta signaling or other optimizations would be considered.
C) Paging solution, of course A will always exist;

Motorola: B seems to be stage 3 optimization of A. We agree that it is not necessary to consider A and B separately.

Ericsson and ST-Ericsson: This is misleading. There is no fundamental difference between A) and B). Currently, A) seems to indicate that an SCC must be removed and added in order to update its system information. Also, there is no need for a new message (as indicated in B).
The goals of this email discussion are the following

1) Re-consider the requirement for signaling of changed SI in light of the agreements on CA: which IEs in BCCH could change, and among these, which ones affect the UE’s behavior on SCC

2) Discuss potential issues/solutions for the paging solution

3) Discuss potential issues/solutions for the dedicated signaling solution

4) Express companies preferred way forward

Companies are kindly invited to raise any further issue/solution not identified herein. 
Nokia: We believe that before solution how the UE is informed the change of the system information at SCC is decided we should first decide whether the system information on SCC should be read by the UE at first place. Is our RRC signaling design such that UE obtains some required parameters from BCCH of the SCC after configuration as after Rel8 handover or is all information provided by dedicated signaling? 

We believe that if UE is not acquiring the system information from SCC after configuration in normal operation (i.e. when SI is not changing) then the SI change is not really relevant for the UE either.
DOCOMO: Our understanding is that RAN2 has agreed to send all relevant information necessary to use the SCC is provided upon SCC configuration by dedicated signaling. This includes some information from the system information. Hence, the fact that we handle by dedicated signaling in normal operation (when SI is not changing) does not immediately imply that a change of SI on SCC is not relevant for the UE. The question is whether we can live with dedicated signaling only, or whether SI acquisition from broadcast can gain something.

It would be good to clarify whether by dedicated signaling approach, all companies are assuming to reuse the CC addition procedure (no intention to introduce new specific procedures for SCC SI change handling)?

Rapporteur: my intention was to consider A): existing procedure for CC add/remove B) anything beyond A. The difference between A and B has been contested by some companies.
2 Discussion

In section 2.1 we propose to check again what part of SI needs to be updated by the UE on SCC, considering the RAN agreements on PCC/SCC operation. Section 2.2 discusses paging solution related issues. Section 2.3 discusses dedicated signaling solution related issues. Section 2.4 discusses potential issue if we have two mechanisms for SI change. Section 2.5 is to express company’s preference.
2.1 Re-visit the requirement

In contributions [2] and [5] the number of bits of SI needed when delivering SCC’s SI by dedicated signaling are analyzed. With the current agreements on functional split between PCC and SCCs, possibly even less information elements of the SCC are needed by the UE operating on SCC. It is proposed to check if the analysis in the papers above could be adjusted considering these agreements.
	Company
	Views

	Qualcomm
	Handling of SI change on SCC is important.

	Panasonic
	As discussed in release 8 of LS[R2-083057][R2-083733][R2-083820], the most frequent change of the IE in the system operation would be " P0,NOMINAL_PUSCH and P0,NOMINAL_PUCCH " in UplinkPowerControlCommon . We don't think the situation for this parameter is different between Rel 8 and later. For HetNet operation, the more dynamic interference would be expected but it would be handled by lower layers.

	Ericsson and ST-Ericsson
	UEs need to know RA resource on an SCC if RAN2 agrees on PDCCH order on SCC. But even then it is then up to the eNB to ensure that it first provides the UE with the new SI and then performs the PDCCH order.

The MBSFN subframe allocation (for MBMS or for relaying) is not likely to change very often but SI change should be supported anyway. 

	Sony
	It is important to process the SI update on SCC

	ZTE
	Handling of SI change on SCC is important.

	Nokia
	Current agreement is that all relevant parameters required for transmission/reception is provided in dedicated signaling for the UE regarding SCC configuration. We haven’t agreed that UE would acquire and maintain system information from SCC after SCC has been configured. Thus in normal operation the UE is not reading SI based nor there is definitions how and which parameters should apply.

Providing changes to the configuration dedicated signaling is inline with this.

	DOCOMO
	Agree with Panasonic that P0 parameters are the most frequently changing. Other potential parameters relevant for RRC_CONN include RACH parameters and MBSFN subframe configuration. If the entire MIB, SIB1 and SIB2 are sent, this can sum up to about 500 bits (this may be increased in Rel-10). If delta signaling is adopted, PDSCH overhead should not be an issue.

	Mediatek
	Agree with Panasonic, we also recognize the P0 for UL power control parameter could change as frequent as in Rel-8/9 and even higher with HetNet. We do not think RACH and MBSFN configuration would change very often. Although delta signaling could be used to reduce dedicated signaling bits, the amount of bits can be reduced is not certain, e.g. due to the limitation of ASN.1 encoding.


Conclusion: some parameters may change on SCC and may affect the UE. There is a need to update the UE’s parameters.

2.2 Paging solution related issues
2.2.1 UE behavior when it can not obtain the SI from the indicated cell
For the normal case, UE should read the SI on the SCC itself (both PDCCH and PDSCH). Some companies raised concerns that when UE receives SI change notifications from DL PCC, there are scenarios where the UE might not obtain the SI from the indicated cell:
a) UE out of SCC’s coverage: The case is UE receives paging while it is out of the indicated SCC’s coverage. Should such a SCC always be removed? Else when and how would the UE update the SI? Can we use the Value Tag mechanism to check if SI is changed when entering the coverage again?
Conclusion: Split views on whether this scenario happens. If paging solution is adopted, we may need further work on the UE behaviour in such scenario

b) In a Hetnet scenario the PDCCH may not be decodable: In this case, UE can not read PDCCH from the indicated SCC, but can read PDSCH. How/where are PDCCH/PDSCH for the updated SI provided in this case?

Conclusion: several companies would prefer to hear from RAN1 that indeed reception of BCCH on SCC is impossible. All companies seem to agree that dedicated signalling could be used.
Nokia: To us discussing paging solution is premature as we haven’t even agreed that UE is acquire and maintain system information from SCC after SCC has been configured even in normal operation (when SI is not even changing). Current agreement is that in normal operation the UE is not reading SI based nor there is definition how and which parameters should apply, thus any value tag type of solutions are not applicable either. If the reading of SI form SCC is defined we should also define 

1) what parameters needs to be obtained
2) what happens if parameter values are different

3) how UE behavior is different before the parameters are not yet received from SI of the SCC. 

DOCOMO: Such details are not defined in Rel-8 (with the paging solution that was already adopted). Hence, there seems to be no need to define such details in Rel-10 either, even if we adopt the paging solution.
Company comments on the scenario a):
	Company
	Views

	Huawei
	We acknowledge that this scenario may happen, as we want to allow the eNB to loosely manage the configured set of SCCs. i.e. it should be fine to keep an out-of-coverage CC configured.
We propose to use the same handling for the SCC and PCC as in Rel-8: when the UE comes back in the coverage of a CC, it shall check the validity of SI with the value tag and update its SI if necessary.
In our understanding, some measurements are performed anyways on deactivated CCs. The UE may use such to decide when it is back under coverage, and only then check the value tag.

	Qualcomm
	UE out of SCC coverage is possible due to (a) network policy to “loosely manage”, or (b) delayed removal of SCC due to MRM latencies arising from TTT, or periodic reporting delays.
The solution where the UE keeps checking whether SCC is back in coverage in order to update SI is not efficient for deactivated CCs because it forces the UE to check paging or value tag on deactivated CC. Alternatively, we could say UE does not do SI checking on deactivated CC, and only tries SI acquisition after activation, but that is also undesirable because SI acquisition latency will be incurred before packets can be sent on this newly activated CC.

Even if all CCs can always be assumed to be active, there are some complexities. For example, in Rel-8, if the UE does not have current SI it is assumed to continuously monitor the SI. But this is not efficient for a SCC that happens to be weak just because it is “loosely managed”.

	Panasonic
	We understand this scenario happen in scenario 2 and 3. On the other hand, this does not happen in scenario 1. The number of carrier aggregated UE would be largest in scenario 1 because the coverage is overlapped among cells. On the other hand, in scenario 2 and 3, the number of carrier aggregated UE depends on how much these coverage overlapped. The most difficult situation for dedicated signalling solution is the number of carrier aggregated UE is large. So we think it is essential to support scenario 1 with paging solution. Then there is no SCC coverage issue.

For scenario 2 and 3, it is better to support it by paging solution. We agree one way would be the method Huawei described. On the other hand, if there is strong concern on the complexity, using dedicated signalling scheme would be also another way.

	Ericsson and ST-Ericsson
	Yes, the scenario may occur and it must be specified how the UE should behave. If the UE detects that it has/might have outdated SI, it should possibly not activate its DL SCC and not perform any UL transmission even if told by the eNB to do so. 

An issue is that the eNB cannot know precisely whether or not the UE has up to date SI. The eNB could try granting before the UE can actually use the SI.

	Motorola
	We think this scenario can happen. We don’t think UE should have to de-configure an SCC if UE is out of coverage of the SCC. Being able to maintain up to date system information of an SCC and being within (or outside) coverage of the SCC are two independent issues. So, if there is SI change on SCC, we think the most reasonable approach is to provide the changed SI using dedicated signaling. The changed SI can be used when the UE is back in coverage of the SCC. In other words, we think the paging approach is not very suitable for such scenarios.

We think that even in scenario 1, deployment of e.g. a HeNB can cause UE to be out of SCC coverage. In general we would prefer to have a solution that works for all scenarios.

	Sony
	This scenario would be happen and there is no strong preference to explicitly remove out-of-coverage SCC. Then how to handle the SI update for this kind of SCC need to be addressed.

To keep the up-to-date SI even for deactivated SCC is very important in order to make it usable immediately after it has been activated. From this point of view, dedicated signaling which send the updated SI to deactivated SCC is better. But if the latency to get the updated SI from BCCH after going back to the coverage of SCC is acceptable, to receive the notification on paging or dedicated notification is also applicable. When dedicated notification is used, there is no need for the UE to read value tag if no change notification has been received.

	RIM
	We agree that for scenarios 2 and 3, the UE may be out of the coverage of certain CCs and the eNB may decide to keep a SCC which is out of coverage to be part of the UE’s configured set of CCs. UE should be able to detect that an SCC is out of coverage through regular RRM measurement. If the UE is out of coverage of the SCC, it does not need to acquire the SI or keep checking the value tag since the UE will not be scheduled on the SCC. When the UE detects that it is back within the coverage of the SCC, the UE can check the value tag. The UE does not need to check the value tag if the UE previously receives a paging notification on the PCC that indicates there is no update to the SI.

	Samsung
	The scenario can happen even in scenario 1 due to small interference sources like HeNBs, and we should discuss/specify UE behavior. The simplest approach is to make the UE monitor BCCH of the out-of-coverage SCC continuously until it returns to the coverage of the SCC and gets full system information. But this will cause unnecessary complexity and battery consumption to the UE.

	ZTE
	Based on e.g. measurement report from UE, it is not difficult for eNB to know that UE is out of coverage of one specific SCC. So when SI is updated eNB can simply update the SI to this UE via dedicated signaling. We also think to check the value tag when UE comes back every time is not an efficient way.

	Nokia:
	Scenario can happen. If reading of SI from SCC agreed in first place we should define also what happens when UE cannot receive cell at all  and comes back to the coverage.

	DOCOMO
	This scenario should not happen. The UE is mandated to perform RRM measurements also on deactivated CCs, and the eNB should ensure that such bad quality SCCs are removed. If there is an HeNB, an RRM measurement report should anyway be triggered. Then, we assume that the eNB takes an appropriate action like SCC removal.
In the rare event where it happens, the UE should be mandated to read the SI from SCC, before it is allowed to use that SCC. The UE can continuously attempt to read SI and ignore any resource allocations on the SCC, until it has read the SI.
For the companies who commented that “loose management” of SCC should be supported, we wonder what would be the trigger to remove the SCC then. Would the eNB try to activate the SCC when data arrives later on, and only then know that the SCC is no longer available?

We should be reminded that deactivation was intended for battery saving in case of low data activity, and should not be linked to radio link quality.

	LGE
	For scenario (a), we don’t understand what the gain of “loose management” is. Would it be mainly for signaling optimization? Given that the number of bits for a CC addition with SI is not that much in [2] and [5], we are not sure if scenario (a) should need to be considered. That is, there seems no problem when the eNB first releases the out-of-coverage SCC and then configures the SCC going back to the coverage.

	Mediatek
	We think the scenario could happen but should not require UE to monitor the SI of a deactivated SCC. If the a SCC is not in good radio link quality, it should be removed by eNB, of course there would be some delay, but UE should not be required to monitor SI during this period. If eNB did not remove the SCC for “loose management” reason, it should be responsible for keeping the UE updated on SI.


Company comments on the scenario b):
	Company
	Views

	Huawei
	In our understanding RAN1 is currently discussing Hetnet scenarios and has not concluded that in general there is a problem. Should a problem exist we assume that RAN1 may introduce solutions to allow PDCCH reception also on SCC. In this case the problem does not exist.
The support of heterogeneous networks is not listed in the CA work item, and does not appear in the list of 5 prioritized scenarios derived by RAN2. Generally what importance should RAN2 assign to this feature?

	Qualcomm
	Our understanding is that there are scenarios with PDCCH reception being impossible on SCC. This is as per 9A.2.1 of TR 36.814 from RAN1. Providing SCC SI using dedicated signaling is important in this case.

	Panasonic
	eNB knows whether Hetnet scenario or not. Therefore eNB can decide whether UE should receive SCC SI from the SCC. In case of Hetnet scenario, eNB uses dedicated signalling (i.e. A).

	Ericsson and ST-Ericsson
	We assume that PDCCH on SCC may sometimes not be decodable in a HetNet scenario. If so, the broadcast solution for SI update would not work reliably, i.e., the UE would often end-up in a state discussed in a).

	Motorola
	Option A should be used for scenario b (HetNet). 

	Sony
	Not only in scenario b, but also in other scenarios like cross scheduling some SCCs could not decode PDCCH, to provide SI for such kind of SCC by dedicated signaling is a better choice

	RIM
	It is also our understanding that RAN1 has not concluded on the issues of PDCCH reception and specific solutions if needed for Hetnet scenarios.

	Samsung
	We expect PDCCH reception is not possible for some HetNet scenarios. If paging approach is used, unnecessary complexity and battery consumption may be required in the UE as discussed in the previous section.

	ZTE
	eNB suppose also know the situation for SCC otherwise normal scheduling on that SCC would be some of problem. So again eNB can decide to send updated SI via dedicated signaling.

	Nokia
	Option a would be only applicable. Same situation can happen when cross carrier scheduling is used from Primary component carrier to the secondary carrier, i.e. PDCCH is read from primary which indicates transmission on PDSCH on secondary. Our understanding on RAN1 agreements is that when cross carrier scheduling is used then PDSCH of certain carrier is scheduled only in single place (here from PCC) and UE would not read PDCCH of that carrier at all.

	DOCOMO
	This seems to be a valid scenario, although we wonder if PDCCH cannot be received on the SCC, how much use can be made out of the PDSCH on such SCC. If this is really a problem, the network can use dedicated signalling.

	LGE
	We think that RAN2 should wait for RAN1 discussion. Without the problem clearly identified by RAN1, it is difficult to me to understand the Hetnet case is a main argument.

	Mediatek
	HetNet is still under RAN1 discussing, the final solution shall be postponed until RAN1 has finalized their solution. However, we recognize this scenario could happen and would like to have a unified solution for both scenarios a) and b).


2.3 Dedicated signaling solution related issue
There are two dedicated signaling mechanisms on the table [1]:

Alternative 1: Dedicated signaling approach (RRC Connection Reconfiguration to remove/add SCC is used without any change)

Alternative 2: Dedicated signaling approach (new message, new structure of existing message, new IEs, etc.)

We should distinguish these two solutions in analysis of dedicated signaling solution.

2.3.1 How to handle the state mismatch without activation time?
In RAN2#69bis meeting, RAN2 approved that: 

· We will have no specific mechanisms for when update SI is taken into account; i.e. UE applies new configuration ASAP.
It is reasonable to assume that a maximum RRC processing time will exist also for SI update signaling. Then the eNB can avoid scheduling PUSCH and PDSCH while the UE is reconfiguring. With the current agreements, the UE may initiate RACH only on PCC. Even if the PDCCH order allowed SCC PRACH scheduling, the eNB could avoid triggering such RACH while reconfiguring the UE. So overall the possible state mismatch of SCC’s SI parameters does not create transmission problems.

This initial analysis indicates that SCC’s SI state mismatch is not serious concern and no additional standardization effort is needed. Companies are invited to share their views below.

Conclusion: companies found no problem with state mismatch

Company comments:

	Company
	Views

	Qualcomm
	Share the rapporteur’s view that “state mismatch is not a serious concern”, given the various tools available to the eNB.

	Panasonic
	We think the period of state mismatch for system information updated by dedicated signalling and the period of state mismatch for system information updated by paging in Rel-8/9 are same or less. Therefore, we don't think it is problem.

	Ericsson and ST-Ericsson
	We are not concerned about this “state mismatch”.

	Sony
	Agree that state mismatch is not a serious concern

	RIM
	We agree with the rapporteur’s view that state mismatch can be handled at the eNB by refraining from scheduling PUSCH, PDSCH, PRACH on the SCC. This, however, introduces some inefficiency in the usage of an active SCC for the UE. 

	Samsung
	Agree that “state mismatch is not a serious concern”

	ZTE
	PCC and SCC will anyway work normally, so interruption on SCC due to SI update seems not a big problem

	Nokia
	The state mismatch is not serious concern. The utilization of dedicated signaling is inline with overall signaling scheme were SCC are configured based on dedicated signaling.

	DOCOMO
	Agree that the state mismatch is not a serious concern, given that the ambiguous time remains equivalent to Rel-8/9.

	Mediatek
	Agree with Huawei and other companies that state mismatch is not a serious concern. If dedicated signaling is used, eNB should provide the SI and not schedule the SCC until the UE finishes the dedicated SI reception and RRC configuration. If paging method is used, it is the same as Rel-8/9.


2.3.2 eNB complexity
During the meeting, some companies expressed the concerns on eNB complexity. What is the additional complexity and whether the additional complexity on eNB is acceptable or not? 
Conclusion: some companies are and some companies are not worried about the eNB complexity. Most companies want to avoid introduction of an activation time as a potential measure to reduce the complexity.
Company comments:

	Company
	Views

	Huawei
	With dedicated signaling option, the eNB must handle two SCC configurations in parallel: the new one for the UEs already reconfigured and the old one for the UEs not yet reconfigured. Such complexity is avoided with the paging approach.

When SI is changed, the eNB has to handle the UEs one by one. The eNB needs to build and schedule RRC messages for the different UE groups served by different sets of SCCs; this increases the processing load in eNB. As explained in 2.3.1 the eNB must also carefully handle the UE while it is processing the reconfiguration message. 

	Qualcomm
	If this is a serious concern on eNB side, we could link the dedicated messages to the modification period (through a kind of “activation time”). That fully simplifies the eNB complexities raised by Huawei, and has very limited UE impact because UE follows the same modification period timeline, but instead of getting SI after the boundary, it gets it before. UE complexity is higher to deal with paging based solution on SCC, compared with dealing with “activation time”.

	Panasonic
	If there are many UEs which update SCC SI by dedicated signalling, load of eNB processing become high. The load of eNB further increases when we consider the situation of SI deliver to DRX UE because more eNB internal interaction between RRC and MAC for triggering to wake up.

	Ericsson and ST-Ericsson
	We are not concerned about eNB complexity in this case. The eNB anyway maintains per UE state and from that information e.g. the scheduler(s) can decide whether it is currently possible (e.g. according to SI status) to schedule a UE on an SCC or not.

However, we acknowledge, that the broadcast solution may be simpler to implement in the eNB as it does not require the above mentioned state handling. 

As discussed and agreed at RAN2-69bis, an “activation time”-like approach as proposed by Qualcomm is not needed and not desirable due to its far-reaching negative impact such as blocking of concurrent RRC procedures.

	Motorola


	As indicated by Qualcomm, if this is seen as complex for the eNB, then UE can apply the changed SI at the next modification period. However, we think even this may not be necessary.

What matters is when the UE uses the changed system information. If the eNB avoids scheduling the UEs on the SCC until SI update is done for all UEs, this issue of maintaining two SCC configurations can be avoided. There can be some parameters such as DL bw of the SCC that could have changed and this can have some impact on measurements; however, we don’t think there is a significant impact and we don’t see a need to explicitly address it.

We are not convinced about the complexity in “eNB has to handle UEs one by one”. We should also take into account false wakeups for Release 10 UEs with the paging approach. If there is a page indicating change of SI on SCC1, even UE’s that are not configured with SCC1 read the page message.

Another issue with the paging approach is exactly how the UE receives the modified SI of the SCC after receiving a page. Upon receiving the paging indication, the UE may need to widen its RF bandwidth whenever there is a need to receive an SI message on the SCC. For each such bandwidth widening and subsequent bandwidth contraction a subframe would be lost. Note that the eNB does not know when the UE tries to receive the SI messages on the SCC.

	Sony
	Once SI of certain SCCs has been changed, eNB would have information about which UEs will be influenced. To send the notification by dedicated signaling in modification period and get the update SI on BCCH of the corresponding SCC immediately from next modification period could decrease the eNB complexity and an explicit activation time may not be needed.

	RIM
	If linking the dedicated message to some sort of ‘activation time’ (i.e., the modification period boundary) is introduced to reduce the eNB complexity/processing load, this would introduce complexity at the UE as it is a new procedure compared what is in Rel-8/9. On the other hand, receiving paging notification and checking the SI at the next modification period boundary is already supported in Rel-8/9.

If RF retuning is indeed needed at the UE to read the SI of configured but deactivated SCCs (this depends on the receiver architecture of the UE), the occurrence of retuning due to SI reading would be far less frequent than that due to RRM measurement. So, overall, the impact should be very small.

	Samsung
	Agree with QCOM, Ericsson and Motorola.

	ZTE
	If paging approach is taken as additional scheme then dedicated signaling is kind of marginal burden for eNB. However if paging approach is not agreeable then we also share Huawei’s view.

	Nokia 
	Agree with Ericsson 

	DOCOMO
	Dedicated signaling requires many interactions between the RRC and MAC layers in the eNB. As the RRC layer is not aware which UEs are actively transmitting data, in a typical implementation, the RRC layer simply creates dedicated RRC messages for all UEs interested in the SCC, and throw them to the MAC. The MAC does not know the PDU content, and hence, would simply try to send these PDUs at highest priority (i.e., SRB1). However, for the MAC to avoid scheduling U-plane or sending PDCCH orders during the ambiguous time, the MAC needs to know when it needs to stop and when it can restart. This requires the RRC to first indicate to MAC that it should stop scheduling towards the UE before submitting the RRCReconfig message to the MAC. Then, after receiving the RRCReconfigComplete, the RRC needs to indicate to MAC that it can now restart. Alternatively, the MAC can be made aware of the PDU content, but such an approach can be more complex and unreliable. The layer interaction needs to take place for each and every UE using the SCC, within the short period of time (e.g., 200 ms if the ambiguous time is to be equivalent to Rel-8/9). Depending on the number of UEs in CA, this can create considerable load to the eNB.
With the paging solution, there is no such complexity.

	Mediatek
	We think anyway eNB needs to maintain a SI status of all SCCs of a UE to be able to schedule the UE properly, there is little complexity difference between dedicated and broadcasted method (paging).


2.3.3 System load
There are some concerns on system load, e.g. PDCCH/PDSCH. What is the additional system load and whether the additional system load is acceptable or not?

Conclusion: The load is higher with dedicated signalling. Some companies see it as an issue and some others do not.

Company comments:

	Company
	Views

	Huawei
	Irrespective of the size of the RRC message, the PDCCH load will increase as eNB must schedule 1) Reconfiguration (HARQ), 2) ReconfigurationComplete (HARQ) for each UE. If one RRC reconfiguration is used to remove the CC and one to add, the load doubles.
In comparison, the additional PDCCH load with the paging approach is negligible, as the PCH is often sent anyways to Page some UEs in this TA. Because that the same RRC message would be used for Paging and to notify of a SI change on this or another CC.

	Qualcomm
	Agree that the load is higher in dedicated message approach, but not clear that this is a problem.

	Panasonic
	Agree with Huawei

	Ericsson and ST-Ericsson
	We are not concerned about the load. Our understanding is that quite many UEs may be configured with multiple carriers but actual performance benefits due to carrier aggregation are only achieved when a few UEs make use of CA simultaneously. Updating the SI of those is obviously urgent whereas the remaining UEs can be provided with up-to-date system information whenever the current load situation permits or when the eNB sees a need to activate multiple carriers for one of those UEs.

	Motorola
	Agree with Qualcomm. This was discussed extensively in RAN2#69bis. We don’t think there is a system load problem.

Assuming for 5MHz system bandwidth

· 250 UEs in RRC connected with 125 UEs configured for CA 
· 2 RRC messages per UE (RRC reconfig and reconfig complete) at 10% BLER (i.e. 2.2 PDCCHs per UE)
There are 125*2.2 = 275 PDCCH transmissions. Assuming 1 PDCCH per subframe is used for RRC reconfig during SI change, this can be done in 275 ms. Given typical SI modification period is 2.5-10 seconds, we don’t see an issue with PDCCH overload.



	Sony
	From system load point of view, it is true that paging is better than dedicated message. If the dedicated message needs to be optimized, send the notification (not all the updated SI) to UE by dedicated signaling and get the updated SI by broadcast could be considered as a further optimization. Anyway, whether the dedicated signaling optimization is needed or not should be discussed by considering the future deployment of carrier aggregation.

	RIM
	As PDCCH loading will inevitably increase in Rel-10 due to the new features introduced in Rel-10 such as MU-MIMO. The PDCCH loading in actual deployment will very much be dependent on the number of RRC_CONNECTED UEs supported per cell as well as the traffic pattern. It would be better to ensure that the system is robust enough to support a large number of UEs with potentially bursty traffic. Therefore, increasing the PDCCH loading unnecessarily should be avoided.

For 5MHz system bandwidth, there are about 20 CCEs available if 3 symbols are assumed for PDCCH. Assuming on average a scheduled UE requires 4 CCEs, then in each subframe there can be ~5 UEs scheduled on average. In the example given by Motorola above, even though one UE may be scheduled for dedicated RRC reconfig signaling on each subframe, this represents 20% of the overall PDCCH capacity.

	Samsung
	PDCCH usage will be higher than paging based approach, but still manageable as shown in our previous papers. Also eNB has full control over SI scheduling and data transmission on the SCC. So we don’t see any problem.

	ZTE
	See comments in 2.3.2

	Nokia
	RRM of the eNB can distribute the reconfiguration messages effectively.

	DOCOMO
	PDCCH and PDSCH usage will be higher. The level of significance depends on the number of UEs in CA.

	Mediatek
	PDCCH/PDSCH usage of dedicated signaling is of course higher than paging method. How much higher depends on 1) the number of UEs in CA and 2) the number of SCCs available under the eNB. Since dedicated signaling does need more scheduler attention and occupies more PDCCH/PDSCH resource, when CA usage is high, it is better to have a paging alternative to prevent the potential signaling burst at SI update.

	LGE
	PDCCH load of the dedicated solution will be higher than that of the paging solution. And it depends on the number of UEs using CA and the number of CCs configured to the UEs.


2.4 Issues with having two mechanisms for the SI change
During the discussion, some companies think it is undesirable to have two mechanisms for SI change. For instance, how can the eNB know when to use dedicated signaling? How can the UE know when to use which solutions? 
Conclusion: some companies prefer to have only one mechanism to update CC to keep the specification, test, product simple. No blocking issue was identified in case paging and dedicated signalling exist for SI update. The eNB would select which to use.
Company comments:

	Company
	Views

	Huawei
	If we had two approaches, paging should be the default UE behavior. Further actions are under full control of the eNB.

RAN1 is currently working on heterogeneous networks. If RAN1 would confirm that in some scenarios the UE cannot read the SI of an SCC, then a valid solution could be to send the SI by dedicated signaling via removal and addition of the CC.

In such scenario the macro, pico or home eNB can use the measurements reported by the UE to access the interference level. In case of large interference, the eNB may remove and add the CC in order to update the SI. However such mechanism would be needed for only a fraction of the UEs under overlapped femto and macro coverage: those suffering from high interference.

	Qualcomm
	We don’t see (B) as a separate mechanism from (A), as defined in the introduction. Stage 3 work can be done in a way that “CC addition” and “CC modification” share a common framework, and “CC modification” involves only one RRC reconfiguration. Of course, it is a stage 3 issue whether the “addition” and “modification” mechanisms are identical at the very detailed level. For example, in Rel-8 we have addition/modification procedures for RB and measurements, and these can be done using single RRC message.
So we view the paging solution as an “additional solution” to the already agreed baseline (A).

	Panasonic
	eNB knows whether scenario 1, 2 or 3. eNB also knows whether HetNet scenario or not. So eNB use paging method at least in scenario 1. eNB use dedicated signalling at least in HetNet scenario. 

UE is informed which CC is dedicated signalling or paging method. If only HetNet uses dedicated signalling, the CC based on cross-carrier scheduling would be always dedicated signalling. If scenario 2 and 3 are also dedicated signalling, separate signalling to inform it would be necessary when UE is configured to use certain CC.  Then, there is no issue.

	Ericsson and ST-Ericsson
	The dedicated signaling method is present by default, due to the agreements to provide SI via dedicated signaling at CC addition and removal. 

If RAN2 agrees in favor of supporting two approaches, it should be up to the network to decide which of the solutions (paging based broadcast or dedicated signaling) to apply. In order to avoid that the network has to implement costly functionality that is only required for the broadcast solution (e.g. paging to reach a limited set of UEs that currently operate with aggregated carriers in RRC CONNECTED) it would be beneficial to explicitly notify those UEs whether or not the system expects the UE to monitor SI change in Scells, i.e., whether the network uses SI broadcast or dedicated signaling.

We agree with Qualcomm that A) and B) are just two flavors of the same solution. We also view the paging solution C) as an additional solution to the already agreed baseline (A/B).

	Motorola
	Mechanism A is needed for addition of CC and for Hetnet cases (where UE may be out of SCC coverage). So we think A is definitely needed. So if a paging mechanism is introduced, it would be an additional solution (for which there are several issues to be resolved – e.g., what happens if page is received when out of SCC coverage, impact to Rel 8/9 UEs).

	Sony
	If both paging and dedicated signaling mechanism for carrier aggregation UEs will be adopted, eNB will take the decision to switch between these two. The complexity of handling the SI update of SCCs will be increased.

	RIM
	We consider the paging method to be more generic and scalable solution that supports a potentially large number of UEs in future deployment. In the case of Hetnet, it is better to wait for RAN1 to conclude on the issues of PDCCH reception and any corresponding solutions.

	Samsung
	Agree with QCOM that A) and B) are variations of the same sort.

As indicated by other companies, method A) is naturally needed to support SCC addition. We don’t see need to introduce any additional mechanism for rel-10. If the PDCCH load becomes a real issue as number of CA user increases, e.g. a few thousands per cell, we can consider other optimizations in future releases.

	ZTE
	We think eNB can detect the situation in section2.2.1. and eNB can then send dedicated signaling. UE can always following the rule that SI from BCCH can always be covered by dedicated signaling

	Nokia
	Introducing paging solution will require full definition of which SIBs the UE should acquire and which parameters to update compared to values given by dedicated signaling. 

Before mandating the UE to read BCCH we should understand if reading the BCCH of the SCC makes system better in normal operation. 

Two solutions for same problem will introduce different implementation solutions with increased IOT and verification work and possible problems in field when different solutions are applied networks in different times. Thus introducing two solutions on same problem should be always avoided.

	DOCOMO
	If two approaches are adopted, it should be up to the network to decide which mechanism to use. If the paging approach is adopted, we think this would be used as default. We do not see a need for the UE to be made aware of which solution to apply. It is rather the responsibility of the network to ensure delivery of the necessary information.

	LGE
	Given the UE already follows C) for PCC SI change, we think that it would be fine to consider C) as a default mechanism even for SCC SI change.

Then, if the eNB detects the problem (if any), it can use the dedicated signaling.

	Mediatek
	We do not see any problem to have two mechanisms, as long as they have applicable use cases. Dedicated signaling is agreed for fast activation, paging method could be used when CA mode of eNB is used heavily (number of UEs and available SCCs). Network could flexibly use the two solutions to ensure the delivery of SI.


2.5 Company preference

Currently, we have three solutions as following:

A) Introduce nothing new for SI change: eNB relies on the ‘existing’ dedicated signaling to remove and add a CC whose SI changed;

B) Enhanced dedicated signaling compared to A) (a new message, or delta signaling, etc …);
C) Paging solution, of course A will always exist;

As guidance to the email rapporteur, in order to try to find an acceptable way forward, please indicate the preferred approach.
Supporters of A or B: Qualcomm, Ericsson, ST-Ericsson, Motorola, Sony, Samsung, Nokia,

Supporters of C: Huawei, Panasonic, RIM, ZTE, DOCOMO, LGE, Mediatek

Conclusion: 

1) less companies participated in the email discussion than to the show of hands in Beijing (…)
2) It is obvious that A (dedicated signalling to add/remove) exists.

3) 7 companies find that dedicated signalling (A or B) is sufficient

4) 7 companies find that in addition to dedicated signalling, also paging approach is needed

5) Some companies [not sure how many since Ericsson proposed to merge A and B] find that the dedicated signalling should be enhanced for SI change (option B)
6) Paging approach or enhanced dedicated signalling could be introduced in a later release

Company comments:

	Company
	Views

	Huawei
	C) 

	Qualcomm
	A). Our understanding is that stage 3 work can be done in a way that (A) includes a mechanism where just one RRC reconfiguration message is sufficient to update SI for an SCC. 

	Panasonic
	C)

	Ericsson and ST Ericsson
	A) As has already been agreed, the network uses dedicated signaling to configure (add) component carriers and it appears straight-forward using equivalent means to change this configuration. 

We would like to emphasize that scenarios exist in which it is not desirable to provide any SI Broadcast on an SCC. For example, it might be desirable to disable carriers temporarily in order to reduce the energy consumption of an eNB. This is easily possible if a carrier is not used as PCC by any UE and if the eNB can be sure that no UE attempts to read SI on that CC. With a broadcast solution, the UE would interpret the absence of SI on the SCC as a failure and perform corresponding actions (as discussed in section 2.2.1). 

In general, distributing system information in a cell that is barred for UE idle mode camping is unnecessary. For example, if an operator would aggregate multiple (narrowband) carriers, it is much more efficient if the SI overhead is restricted to one layer, and the other layers are free from SI, since they are only used for bandwidth extension of CONNECTED Rel-10+ UEs.

	Motorola
	A

	Sony
	B). The existing dedicated signaling could be a baseline, some optimizations for dedicated signaling could be considered if there is a strong need. These optimizations include delta signaling, to send the notification (if the SCC could not decode PDCCH or the UE is out of coverage, this notification is the updated SI) by dedicated signaling and get the updated SI from BCCH of corresponding SCC.

	RIM
	C)

	Samsung
	A (including B)

	ZTE
	C)

	Nokia
	A, only applicable option as reading the system information from SCC has not agreed in first place.

	DOCOMO
	C) is preferred.

The paging solution has been adopted in Rel-8/9 and also in case of CA, for the PCC, the paging approach has been agreed. It seems that the SCC aspect would only be a small enhancement.

It seems that the only valid arguments against the paging solution are the HetNet case and the fact that we have two solutions. On the other hand, it seems that the only real concern for the dedicated solution is the eNB complexity (and perhaps the PDCCH overhead), which seems to depend on the number of UEs in CA. All other aspects seem to be rather minor.

	LGE
	C)

	Mediatek
	C)
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4 General comments

4.1 Nokia

Before going to the details of paging solution or dedicated signaling solution SI change, it seems vital to take one step back and understand company views when UE should acquire system information from the BCCH of the SCC in normal operation i.e. when SI is not changing.
 
Our understanding is that all relevant parameters required for transmission/reception is provided in dedicated signaling, this is also now captured in draft Stage-2 CR. Further, we haven’t agreed that UE would acquire system information from SCC after SCC has been configured, rather we would think that there is no need for the UE to acquire it at first place. 
 
If we all are sharing the view that UE is not acquiring the SI of the SCC after SCC configuration, (which I don’t know), I would tend to see that it is quite strange system design where the UE is required to acquire the SI when it changes even though it has not acquired in first place. We note that in Rel8/9 the UE is required to read SI of the serving cell after HO based on text in 5.2.2.2, but that is not in case with CA based on current agreement.
 
So before evaluating how possible change in SI of the SCC is handled in CA, we should understand if UE should even care of SI of the SCC. Currently to us it looks apparent that if network wants to change somehow the configuration used by the UE on SCC, it just performs reconfiguration, independently what is broadcasted on BCCH of that cell. But of course, other companies may have different views.
4.2 Motorola

From our perspective there are two things to consider for SI change:

1. How frequently the SI changes

2. When SI changes, how much time is available before UE needs to have updated SI

We think that SI change for SCCs would be infrequent (no more frequent than SI change in release 8).  Also when SI changes, we think the SI update can be done over a period of seconds. 

With the paging solution, there will be false wake-ups of Release 8 and Release 9 UEs: the SI change indication would be included in the body of the paging message (note that RAN1 has ruled out P-RNTI with CIF). So all Release 8/9 UEs would wake up for an SCC SI change, even if only a small number of UEs are configured for CA. 

The paging solution would also cause false wakeup of Release 10 UEs - even UEs that are not configured with an SCC have to receive page message indicating change of that SCC SI.

In both of the above cases of false wakeups, the impact depends on how frequently the SCC SI change occurs; however, if the SCC SI change is infrequent, an additional (paging) procedure for SCC SI change is not needed in the first place.

Another issue with the paging approach is exactly how the UE receives the modified SI of the SCC after receiving a page. Upon receiving the paging indication, the UE may need to widen its RF bandwidth whenever there is a need to receive an SI message on the SCC. For each such bandwidth widening and subsequent bandwidth contraction a subframe would be lost. Note that the eNB does not know when the UE attempts to receive the SI messages on the SCC.

Regarding the eNB complexity that has been mentioned (maintaining two SCC configurations or managing SI change for different groups of UEs) we think eNB implementations can control this SI change behaviour and avoid any such complexity.
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