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1.  Introduction
The following agreement has been achieved for the coordination of UE capability during RAN2 #98:
Agreements for capability coordination for EN-DC and NG-EN-DC
1:	For each LTE BC in the UE capabilities at least the possible NR frequency bands that can operate with this LTE BC should be visible to the LTE MN.
Based on the above agreement and Email Discussion [98#29][NR] Capability coordination, in this contribution we intend to clarify some issues and progress the coordination solution.
2.  Discussion
2.1  Issues to be clarified
In order to make the structure of UE capability coordination in MR-DC more clearly, we think the referent of “NR frequency bands” mentioned in the RAN2 #98 agreement should be further specific, i.e. what do the “NR frequency bands” include exactly?
Like the analysis in [1], we think the “NR frequency bands” should include at least two kinds of “band”: 
a) Single NR operating band, similar to the LTE operating band defined in TS 36.101;
b) NR operating band for CA, similar to the LTE operating band for CA defined in TS 36.101(aka supported band combination as described in TS 36.306/ 36.331).
I.e. in RAN2 #98, we agreed that for EN-DC and NG-EN-DC, there are at least the NR operating band and NR CA band combination which can be operated with LTE serving frequency band(s). And this agreement means that the combination for MR-DC should at least include four kinds of band combination which are shown in the following:
1) MR-DC Combination_1 (defined as combination of LTE Operating band and NR Operating band);
2) MR-DC Combination_2 (defined as combination of LTE CA band combination and NR Operating band);
3) MR-DC Combination_3 (defined as combination of LTE Operating band and NR CA band combination);
4) MR-DC Combination_4 (defined as combination of LTE CA band combination and NR CA band combination).
Therefore, based on the RAN2 # 98 agreement, we propose:
Proposal 1: The MR-DC combination should at least include four kinds of band combination as following:
1) MR-DC Combination_1 (defined as combination of LTE Operating band and NR Operating band);
2) MR-DC Combination_2 (defined as combination of LTE CA band combination and NR Operating band);
3) MR-DC Combination_3 (defined as combination of LTE Operating band and NR CA band combination);
4) MR-DC Combination_4 (defined as combination of LTE CA band combination and NR CA band combination).

In addition, based on the format of LTE operating band defined in TS 36.101 (extracting part of definition table for reference), it could assume that the NR operating band will be defined in the same way, i.e. there would also be FreqBandIndicator (FBI) indicates the specific information of NR operating band. Then as the legacy mechanism of inter-RAT measurement, LTE MN could configure the appropriate measurement object of NR carrier to the UE just through comprehending the supported FBI of NR RAT which is included in UE-EUTRA-Capability. At least from this point of view, the FBI of NR is visible to LTE MN is enough, as said in the agreement.
Table 5.5-1 E-UTRA operating bands
	E‑UTRA Operating Band
	Uplink (UL) operating band
BS receive
UE transmit
	Downlink (DL) operating band
BS transmit 
UE receive
	Duplex Mode

	
	FUL_low   –  FUL_high
	FDL_low  –  FDL_high
	

	1
	1920 MHz
	–
	1980 MHz 
	2110 MHz
	–
	2170 MHz
	FDD

	2
	1850 MHz
	–
	1910 MHz
	1930 MHz
	–
	1990 MHz
	FDD

	3
	1710 MHz
	–
	1785 MHz
	1805 MHz
	–
	1880 MHz
	FDD


However, the CA band combination defined in the TS 36.101 does not have the dedicated index, in stead, the CA band combination just be denoted as the combination of FBIs (reference could be seen in the following table). Then if the NR CA band combination defined in the same way, it could foresee that the “visible” of NR CA band combination to the LTE MN may hard to express and make the message size quite large.
Table 5.5A-2: Inter-band CA operating bands (two bands)
	CA_2-4
	2, 4

	CA_2-2-4
	2, 4

	CA_2-2-4-4
	2, 4

	CA_2-4-4
	2, 4


In order to make the structure of UE capability report/ coordination in MR-DC more clearly and to reduce the workload of drafting the specification, referring to the example described in [2], we also think there is benefit to introduce the dedicated index for the LTE and NR CA band combination, though the specific form of the index could be discussed further.


Figure 2.1-1[2]: Example of LTE-NR DC band combination expressed by the index
Proposal 2: It is better to introduce dedicated index for LTE and NR CA band combination respectively, and the specific form could be discussed further.

2.2  Coordination Solution
Email Discussion [98 #29] has analyzed carefully on two solutions of UE capability coordination for EN-DC and NG-EN-DC:
· Solution 1: Index based coordination.
· Solution 2: Rel-12 LTE DC based coordination.
Each solution has its own pros and cons, and according to the discussion in [2], there are three main kinds of information which need to be studied:
· Information_1: The information of band as defined in TS 36.101 (e.g. the value of band and bandwidth), no matter the band is currently being a single serving band or as a PCell/SCell within CA band combination;
· Information_2: The information of band capabilities which are associated with per CA band combination (e.g. MIMO layers, NAICS, CoMP, …);
· Information_3: The information of CA configuration in the CG (i.e. actual RRC ASN.1).
Before making a choice on the two solutions, we think companies should get a common understanding firstly on which information of SN/ MN should be known by the MN/ SN, then the information exchanged through X2/Xn interface and the whole coordination procedure could be concluded smoothly. The analysis could be seen in Table 1:
Table 1 Whether each kind of information of SN/ MN should be known by MN/ SN
	
	Information_1 of NR SgNB
	Information_2 of NR SgNB
	Information_3 of NR SgNB

	LTE MeNB
	Yes, based on RAN2 #98 agreements. 
And LTE could configure the appropriate measurement objects of NR carrier to UE.
	Related to Section 2.2 in [2], the decision of RAN2 should wait for the progress of RAN1/4.
	Seems no necessity, unless any requirement was confirmed.

	
	Information_1 of LTE MeNB
	Information_2 of LTE MeNB
	Information_3 of LTE MeNB

	NR SgNB
	It depends, the actual information which NR SgNB should know is which band/ band combination could be choosed to use. The said information could be derived through the whole LTE-NR DC combination and Information_1 of LTE MeNB (such like in LTE DC), or directly as told by LTE MeNB about which NR band/ band combination can be configured within SCG.
	Related to Section 2.2 in [2], the decision of RAN2 should wait for the progress of RAN1/4.
	Seems no necessity, unless any requirement was confirmed.


It could be seen that for now, RAN2 may only conclude on Information_1, and since RAN2 #98 agreed that the index of possible NR single frequency band and per band of NR BC which can operate with LTE band/BC should be known by LTE MN, we further propose:
Proposal 3: NR SN should be notified which NR band /BC can be configured within SCG, then should forward the selection result (including the selected index of NR band or per band of NR BC) to LTE MN.
Then the solution(just focus on the band coordination) could work as follows in case of EN-DC:
1. Upon retrieving supported MR-DC combinations and measurement results from the UE, the MN selects an LTE band/ CA BC, taking the reported MR-DC combinations into account (e.g. at least there is one NR band/ CA BC could be configured together).
2. The MN forwards the entire MR-DC combinations supported by the UE and the index of which LTE band/ CA BC has been selected in MCG to the SN. OR,
The MN tells the indices of which NR band/ CA BC can be configured within SCG to the SN.
3. Based on the receiving information, the SN selects an NR band/ BC and decides the RRC configuration.

2.3  UE Category
In [3], RAN represent that
· TSG-RAN would like to let RAN WGs to decide how the target peak data rate can be supported for LTE-NR DC and NR standalone in the specifications, e.g. whether the existing concept of UE category is inherited or a new concept in defining the target peak data rate is introduced.
and ask
· TSG-RAN respectfully asks RAN1 and RAN2 groups to take the above intermediate decision into account for their on-going work.
Considering on the implementation constraints like baseband, the peak data rate achieved with LTE-NR DC may not be the simple summary of the peak data rate defined in standalone LTE and standalone NR. Though introducing a new category specific for LTE-NR DC may constrain some extent of flexibility, it will reduce the coordination procedure and the signalling load accordingly. In addition, with the new category, the coordination is mainly about choosing which LTE-NR DC specific category to be used, instead the coordination of detail parameters within the category, i.e. the logical and execution of coordination will be clear and simple. Therefore, we propose:
Proposal 4: It should introduce a new concept in defining the target peak data rate for MR-DC.
Conclusion
It is proposed that RAN2 discuss and adopt on following proposals:
Proposal 1: The MR-DC combination should at least include four kinds of band combination as following:
1) MR-DC Combination_1 (defined as combination of LTE Operating band and NR Operating band);
2) MR-DC Combination_2 (defined as combination of LTE CA band combination and NR Operating band);
3) MR-DC Combination_3 (defined as combination of LTE Operating band and NR CA band combination);
4) MR-DC Combination_4 (defined as combination of LTE CA band combination and NR CA band combination).
Proposal 2: It is better to introduce dedicated index for LTE and NR CA band combination respectively, and the specific form could be discussed further.
Proposal 3: NR SN should be notified which NR band /BC can be configured within SCG, then should forward the selection result (including the selected index of NR band or per band of NR BC) to LTE MN.
Proposal 4: It should introduce a new concept in defining the target peak data rate for MR-DC.
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